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ARRANGEMENT  OF  CHEMICAL  SUBSTANCES 

Throughout  I.  C.  T.,  except  when  otherwise  indicated,  the 
tabular  arrangement  of  all  chemical  substances  and  of  all  systems 
capable  of  representation  by  formula  is  in  accordance  with  a  system 
called  the  “Standard  Arrangement,”  which  will  now  be  explained 
and  which  should  be  learned  by  every  user  of  I.  C.  T. 

Elementary  Substances 

All  tables  containing  only  elementary  substances  (A-Tables)  are 
arranged  in  alphabetical  order  of  the  symbols  of  the  elements.  In 
tables  containing  both  elements  and  compounds  (A-X-Tables)  the 
elements  follow  the  “standard  arrangement,”  v.  infra. 

Chemical  Compounds  and  Other  Systems  Represented  by  Formula 

The  arrangement  is  based  upon  the  following  table  of  “Key- 
numbers”  of  the  elements: 


Key-numbers  of  the  Elements 
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To  locate  a  given  compound,  first  write  its  “key-formula  ” 
neglecting  water  of  crystallization,  thus: 


ARRANGEMENT  DES  SUBSTANCES  CHIMIQUES 

L’arrangement  tabulaire  de  toutes  les  substances  chimiques  et  de 
tous  les  systemes  susceptibles  d’une  representation  par  formule  est, 
dans  les  T.  C.  I.,  excepte  lorsqu’il  y  a  une  autre  indication,  en 
accord  avec  un  systeme  appele  “arrangement  type,”  (standard 
arrangement)  explique  ci-dessous,  qui  devra  etre  appris  par  chaque 
personne  qui  veut  utiliser  les  T.  C.  I. 

Substances  Llementaires 

Toutes  les  tables  ne  contenant  que  les  substances  616mentaires 
(Tables  A)  sont  arrangees  dans  l’ordre  alphabetique  des  symboles 
des  elements.  Dans  les  tables  contenant  les  elements  et  les  corps 
composes  (Tables  A- '&)  les  elements  se  trouvent  suivant  “l’arrange¬ 
ment  type,”  voir  infra. 

Composes  Chimiques  et  Autres  Systemes  Represents  par  Formule 

L’arrangement  est  basd  sur  la  table  suivante  des  “nombres- 
cles”  des  elements: 


Nombres-cles  des  elements 
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Afin  de  situer  un  compose  donne,  il  faut  d'abord  ecrire  sa 
“formule-cle,”  en  negligeant  l’eau  de  cristallisation  ainsi: 


Compound 

Compose 

Na2S04  HC104.3H20 

Hg(Ci8H3302)2 

2Fe203.P206.12H20 

Ni3Pr2(N03)i2.24H20 

LCeHjSOsH 

(NH4)2CO, 

Key 

formula 

Formule- 

cle 

82-8-1  4-2-1 

30-16-2-1 

43-12-1 

60-45-11-1 

16-S-6-2-1 

16-11-2-1 
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DIE  ANORDNUNG  DER  CHEMISCHEN  VERBINDUNGEN 

Durch  die  ganzen  I.  C.  T.,  ausgenommen  es  ist  etwas  anderes 
angegeben,  ist  die  tabellarische  Anordnung  aller  chemischen 
Verbindungen  und  aller  durch  chemische  Zeichen  oder  Formeln 
darstellbarer  Systeme,  nach  der  “Normal- Anordnung”  (standard 
arrangement),  durchgefuhrt.  Sie  ist  im  folgenden  dargelegt  und 
soil  von  jedem  Leser  der  I.  C.  T.  erlernt  werden. 

Elementare  Stoffe 

Alle  Tafeln,  welche  nur  elementare  Stoffe  (A-Tabellen)  enthalten, 
sind  in  alphabetischer  Reihenfolge  nach  den  Symbolen  der  Ele- 
mente  angeordnet.  In  den  Tafeln,  welche  beides,  Elemente  und 
Verbindungen  (A-X>-Tabellen),  enthalten,  folgen  die  Elemente  der 
“Normal- Anordnung.”  Siehe  weiter  unten. 

Die  chemischen  Verbindungen  und  andere  durch  Formeln  dar- 

stellbare  Systeme 

Die  Anordnung  ist  auf  der  folgenden  Tafel  begriindet,  welche  die 
“Schlusselnummern”  der  Elemente  enthalt: 


ORDINE  DI  ELENCAZIONE  DELLE  SOSTANZE 

In  tutti  i  volumi  delle  T.  C.  I.  Tordine  in  cui  le  sostanze  ed  i 
sistemi  rappresentabili  con  formule  sono  disposti  nelle  tabelle  e 
(tranne  che  non  sia  diversamente  indicato)  quello  “standard” 
illustrato  piu  avanti.  Chiunque  voglia  servirsi  delle  T.  C.  I. 
deve  anzitutto  apprendere  in  che  consiste  questo  sistema 
“standard.” 

Sostanze  Elementari 

Tutte  le  tabelle  contenenti  soltanto  sostanze  elementari  (Tabelle 
A)  sono  disposte  secondo  Tordine  alfabetico  dei  simboli  degli 
elementi.  Nelle  tabelle  che  comprendono  elementi  e  composti 
(Tabelle  A- 35)  gli  elementi  sono  ordinati  secondo  la  disposizione 
“Standard,”  v.  infra. 

Composti  Chimici  ed  Altri  Sistemi  Rappresentati  da  Formule 

La  disposizione  e  basata  sul  quadro  seguente  di  “numeri  chiave  ” 
degli  elementi: 


Schlusselnummern  der  Elemente  Numeri  chiave  degli  elementi 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

Zr 

Sn 

Pb 

Th 

Ga 

In 

Tl 

Zn 

Cd 

Hg 

Cu 

Ag 

Au 

Re 

Os 

Ir 

Pt 

Ma 

Ru 

Rh 

Pd 

Mn 

Fe 

Co 

Ni 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

Tb 

Dy 

Ho 

Er 

Tm 

Yb 

Lu 

Hf 

Ac 

Be(Gl) 

Mg 

Ca 

Sr 

Ba 

Ra 

Li 

Na 

K 

Rb 

Cs 

(87) 

Ga 

Gd 

Ge 

G1 

H 

Hf 

Hg 

Ho 

I 

In 

Ir 

K 

La 

Li 

Lu 

Ma 

Mg 

Mn 

Mo 

N 

Na 

Nb 

Nd 

Ni 

O 

25 

65 

20 

75 

2 

73 

30 

68 

6 

26 

36 

83 

58 

81 

72 

38 

76 

42 

47 

11 

82 

51 

61 

45 

1 

Sr 

Ta 

Tb 

Te 

Th 

Ti 

Tl 

Tm 

U 

V 

W 

Y 

Yb 

Zn 

Zr 

(61) 

(75)  (85)  1 

(87) 

78 

52 

66 

10 

24 

19 

27 

70 

49 

50 

48 

57 

71 

28 

21 

62 

34 

7 

86 

Um  eine  gegebene  Verbindung  aufzufinden,  hat  man  zuerst  seine  Per  trovare  il  posto  di  un  dato  composto  bisogna  prima  scrivere 
Schliisselformel  aufzuschreiben,  wobei  man  das  Kristallwasser  la  formula  chiave  trascurando  l'acqua  di  cristallizzazione,  p. 
auslasst.  z.B.:  es-: 


Verbin¬ 

dungen 

Composto 

Na2S04 

HC104.3H20 

Hg(CisH  3302)2 

2Fe203.P206.12H20 

Ni3Pr2(N03)i2.24H20 

i2c6h3so3h 

(NH4)2C03 

Schlussel¬ 

formel 

Formula 

chiave 

82-8-1 

4-2-1 

30-16-2-1 

43-12-1 

60-45-11-1 

16-8-6-2-1 

16-11-2-1 
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In  writing  a  key-formula  the  key-numbers  must  be  written  in 
descending  order. 

All  chemical  compounds  (S-Tables)  are  arranged  in  the  inverse 
numerical  order  of  their  key-formulae.  Example:  to  find  the 
compound  Hg(CisH3302)2  =  30  —  16  —  2  —  1:  First,  turn  to 
section  30  of  the  table.  Then  follow  down  the  column  of  chemical 
formulae  until  element  16  (C)  is  first  encountered.  From  this  point 
continue  until  element  2  (H)  is  found,  and  then  on  until  element  1 
(O)  is  reached.  At  this  point  will  be  found  all  the  compounds 
composed  of  the  four  elements  Hg,  C,  H,  and  O  and  these  com¬ 
pounds  are  arranged  in  an  obvious  manner  according  to  the 
subscripts  in  the  chemical  formula.  To  facilitate  the  use  of  the 
tables,  key-numbers  are  inserted  at  frequent  intervals  either  along 
the  top  of  the  page  or  down  the  left-hand  column  or  both. 

In  looking  for  a  chemical  compound  always  consult  the  1&-Table, 
the  scope  of  which  provides  for  all  chemical  compounds  except 
those  of  the  radioactive  elements,  of  which  only  compounds  of  U, 
Th  and  Ra  are  given  in  the  !&-Table.  For  the  others,  see  Vol.  I, 
p.  364.  In  certain  of  the  ^-Tables,  at  the  point  where  key-formu¬ 
lae  beginning  with  16  occur,  there  will  be  found  frequently  only  a 
few  of  the  simpler  compounds,  and  the  reader  will  be  referred  to  a 
(T-Table  where  the  remainder  of  such  compounds  will  be  found 
listed  under  a  different  arrangement  known  as 
The  (T-Arrangement 

In  this  arrangement  the  compounds  are  arranged  according  to 
their  empirical  formulae  ( including  water  of  crystallization),  in 
the  order  C,  H,  with  the  remaining  symbols  alphabetical,  e.g., 
C6H4I2O3S.  The  (T-Tables,  however,  will  not  contain  any  carbon 
compound  whose  key-formula  contains  a  number  greater  than  16. 

SYSTEMS  OF  MORE  THAN  ONE  COMPONENT 

Case  I. — The  Nature  of  the  A-Component  Is  Not  Specifically 

Designated 

To  find  a  given  system:  First  arrange  the  components  of  the 
system  in  order  according  to  the  arrangement  stated  for  the  table 
(i.e.,  according  to  the  standard  arrangement  or  the  (L-arrange- 
ment  as  the  case  may  be). 

Example:  For  the  system,  sodium  chloride,  ethyl  alcohol, 
benzene,  the  standard  arrangement  would  give : 

A  =  C6H6,  B  =  C2H60,  C  =  NaCl 

16  2  16  2  1  82  4 

For  the  system,  hydrogen,  water,  mercuric  chloride: 

A  =  H2,  B  =  H20,  C  =  FIgCl2 

2  21  30  4 

For  the  system  acetic  acid,  benzene,  carbon  tetrachloride  in  the 
standard  arrangement: 

A  =  C6H6,  B  =  C2H402,  C  =  CC14 

16  2  16  2  1  16  4 

In  the  d-arrangement : 

A  =  CC14,  B  =  C2H402,  C  =  C6H6 

The  systems  in  the  table  are  arranged  in  order  of  their  A-com- 
ponents  in  the  arrangement  stated.  All  systems  having  the  same 
A-component  will  be  found  under  that  component  arranged  in 
order  of  their  B-components,  etc.,  for  the  other  components.  To 
facilitate  the  use  of  the  tables  the  initial  key  numbers  (for  standard 
arrangement)  or  the  number  of  carbon  atoms  (for  the  d-arrange- 
ment)  of  the  A-components  are  inserted  at  frequent  intervals  along 
the  top  of  the  page.  By  use  of  these  numbers  the  reader  will  be 
able  to  turn  quickly  to  the  page  upon  which  a  given  system  should 
Oe  found. 

Case  II. — The  A-Component  Is  Specifically  Designated 

In  Case  I  it  is  necessary  to  make  use  of  the  stated  arrangement 
in  order  to  determine  the  A-component  of  the  system.  In  many 


Lorsqu’on  ecrit  une  formule-cle,  les  nombres-cles  doivent  etre 
ecrits  dans  Vordre  des  valeurs  decroissantes. 

Tous  les  composes  chimiques  dans  toutes  les  tables  (Tables  3$) 
sont  arranges  d’apres  1’ordre  numerique  inverse  de  leurs  formules- 
cles.  Exemple:  Pour  trouver  le  compost  Hg(Ci8H  33  0  2)2  = 
30  —  16—2  —  1: 11  s’agit  premierement  de  chercher  la  section  30  de  la 
table;  ensuite  de  suivre  en  descendant  la  colonne  des  formules 
chimiques  jusqu’a  ce  qu’on  trouve  l’element  16  (C).  De  ce  point, 
on  continue  jusqu’a  ce  qu’on  rencontre  l’element  2  (H),  et  ensuite 
jusqu’a  ce  que  l’eldment  1  (O)  soit  atteint.  On  trouvera  alors  a  ce 
point  tous  les  composes  renfermant  les  quatre  elements  Hg,  C, 
IP  et  O  et  ces  composes  sont  arranges  d’une  maniere  apparente  en 
relation  avec  les  indices  de  leurs  formules  chimiques.  Afin  de 
faciliter  l’usage  des  tables,  les  nombres-cl6s  sont  inscrits,  a  de 
frequents  intervalles,  ou  au  haut  de  la  page  ou  le  long  de  la  colonne 
gauche,  ou  aux  deux  places. 

Pour  la  recherche  d’un  compose  chimique,  il  s’agit  de  consulter 
toujours  la  Table  S  dont  le  but  est  de  renseigner  sur  tous  les 
composes  chimiques,  a  l’exception  des  dldments  radio-actifs,  dont 
seuls  ceux  de  U,  Th  et  Ra  sont  donnes  dans  la  Table  3A  Pour  les 
autres,  voir  Vol.  I,  p.  364.  Dans  certaines  des  Tables  !&,  au  point 
ou  les  formules-cles  commengant  par  16  se  pr6sentent,  on  ne 
trouvera  frequemment  qu’un  petit  nombre  de  composes  plus 
simples,  et  le  lecteur  sera  alors  renvoye  a  une  Table  <L,  ou  le  reste 
de  ces  composes  se  trouvera  dispose  d’une  fagon  differente  nomme 

L’Arrangement  <L 

Dans  cet  arrangement,  les  composes  sont  disposes  en  relation 
avec  leurs  formules  empiriques  (l’eau  de  cristallisation  inclusive- 
ment)  dans  l’ordre  C,  H,  les  symboles  restants  venant  ensuite  dans 
l’ordre  alphab6tique;  par  ex:  C6H4I2O3S.  Cependant  les  Tables 
d  ne  contiendront  aucun  compose  dont  la  formule-cle  renferme  un 
nombre  superieur  a  16. 

SYSTEMES  A  PLUS  D’UN  CONSTITUANT 

Cas  I. — La  nature  du  constituant  A  n’est  pas  specifiquement 

designee 

Pour  trouver  un  systeme  donne  il  faut:  Premierement  arranger 
les  constituants  du  systeme  dans  l’ordre  en  accord  avec  l’arrange- 
ment  fixe  pour  la  table  (i.e.,  en  accord  avec  l’arrangement  type, 
ou  l’arrangement  <L  suivant  les  cas). 

Exemple'.  Pour  le  systeme,  chlorure  de  sodium,  alcool  ethylique, 
benzene,  l’arrangement  type  donnera: 

A  =  C6II6,  B  =  C2H60,  C  =  NaCl 

16  2  16  2  1  82  4 

Pour  le  systeme  hydrogene,  eau,  chlorure  mercurique: 

A  =  H2,  B  =  H20,  C  =  HgCl2 

2  21  30  4 

Pour  le  systeme,  acide  acetique,  benzene,  tetrachlorure  de  carbone 
on  aura  suivant  1’ arrangement  type: 

A  =  C6H6,  B  =  C2H402,  C  =  CC14 

16  2  16  2  1  16  4 

Suivant  l’arrangement  <L: 

A  =  CC14,  B  =  C2H402,  C  =  C6H6 

Dans  les  tables  les  systemes  sont  arranges  dans  l’ordre  de  leurs 
constituants  A  dans  l’arrangement  fixe.  On  trouvera  tous  les 
systemes  ayant  le  meme  constituant  A,  disposes  sous  ce  constituant, 
arranges  dans  l’ordre  de  leurs  constituants  B;  etc.,  pour  les  autres 
constituants.  Afin  de  faciliter  la  recherche,  il  a  ete  inscrit  a  de 
frequents  intervalles  au  haut  de  la  page,  les  nombres-cles  initiaux 
(pour  1  arrangement  type)  ou  le  nombre  des  atomes  de  carbone 
(pour  l’arrangement  <£)  des  constituants  A.  Au  moyen  de  ces 
nombres,  le  lecteur  trouvera  rapidement  la  page  a  laquelle  est 
mentionne  un  systeme  donne. 
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In  die  Schliisselformel  miissen  die  Schliisselnummern  in  abstei- 
gender  Reihenfolge  geschrieben  werden. 

AHe  chemischen  Yerbindungen  (33-Tabellen)  sind  in  der  umge- 
kehrten  Reihenfolge  der  Schltisselformeln  angeordnet.  Z.  B. : 
um  die  Verbindung  Hg(Ci8H  330  2)2  =  30-16—2-1  zu  finden,  hat 
man  zuerst  den  Abschnitt  30  aufzusuchen.  Dann  hat  man  den 
Kolonnen  der  chemischen  Yerbindungen  abwarts  zu  folgen,  bis  man 
zuerst  das  Element  16  (C)  antrifft,  von  da  an  setzt  man  welter  fort, 
bis  das  Element  2  (H)  gefunden  ist  und  dann  weiter,  bis  das 
Element  1  (0)  erreicht  ist.  Bei  dieser  Stelle  werden  alle  Verbin- 
dungen  gefunden  werden,  welche  sich  aus  den  4  Elementen  Hg,  C, 
H,  und  O  zusammensetzen.  Diese  Yerbindungen  sind  in  deutlicher 
Art,  entsprechend  der  Bezeichnungsweise  chemischer  Formeln, 
angeordnet.  Um  den  Gebrauch  der  Tafeln  moglichst  zu  erleich- 
tern,  sind  die  Schlusselnummern  haufig  an  verschiedenen  Stellen 
eingefugt.  Sie  befinden  sich  entweder  am  Kopf  der  Seiten,  oder 
auf  der  linken  Seite  unten,  oder  an  beiden  Stellen. 

Um  eine  chemische  Verbindung  zu  suchen,  benutze  man  immer 
die  X-TabeUen:  die  alle  chemischen  Verbindungen  enthalten, 
ausgenommen  jene  der  radioaktiven  Elemente.  Von  diesen  sind 
in  den  33-Tabellen  nur  die  Verbindungen  des  U,  Th  und  Ra 
enthalten.  Fur  die  anderen,  siehe  Bd.  I,  Seite  364.  In  einigen 
33-Tabellen,  dort  wo  die  Schlusselnummern  mit  16  beginnen, 
findet  man  haufig  nur  einige  wenige  einfache  Verbindungen.  Der 
Leser  wird  dann  auf  die  (p-Tabellen  verwiesen,  wo  die  restlichen 
derartigen  Verbindungen  gefunden  werden  konnen.  Diese 
Tabellen  sind  nach  anderen  Gesichtspunkten  zusammengestellt. 
Es  ist  das  die 

(L -Anordnung  ( (L -  Arrangement) 

Bei  dieser  Anordnung  sind  die  Verbindungen  nach  ihrer  empi- 
rischen  Form  el  gegeben  (einschliesslich  Kristallwasser)  und  zwar 
in  der  Ordnung  C,  H,  die  restlichen  Zeichen  dann  in  alphabetischer 
Ordnung,  z.B.  C6H4I203S.  Die  <L-Tabellen  enthalten  jedoch 
keine  Kohlenstoffverbindung,  in  deren  Schliisselformel  eine  Zahl 
grosser  als  16  vorkommt. 

SYSTEME  MIT  MEHR  ALS  EINER  KOMPONENTE 

Fall  I. — Die  Natur  der  A-Komponente  ist  nicht  besonders  gekenn- 

zeichnet 

Auffindung  eines  gegebenen  Systems:  Man  ordne  zuerst  die 
Komponenten  des  Systems  nach  den  diesen  Tafeln  zugrunde 
gelegten  Anordnung  (das  ist  entweder  die  Standardanordnung  oder 
die  (L- Anordnung,  wie  gerade  der  Fall  vorliegt). 

Beispiel:  Man  hat  das  System  Natriumc.hlorid,  Athylalkohol, 
Benzol,  von  dem  die  Standardanordnung  gibt: 

A  =  C0H0,  B  =  C2II60,  C  =  NaCl 

16  2  16  2  1  82  4 

Fur  das  System  Wasserstoff,  Wasser,  Merkurichlorid,  hat  man: 

A  =  H2,  B  =  H20,  C  =  HgCl2 

2  21  30  4 

Fiir  das  System  Essigsaure,  Benzol,  Kohlenstofftetrachlorid 
erhalt  man  nach  dem  gleichen  System: 

A  =  C(iH6,  B  =  C2H402,  C  =  CCU 

16  2  16  2  1  16  4 

Nach  der  (p- Anordnung  jedoch: 

A  =  CCU,  B  =  C2H4O2,  C  =  CcH6 

In  den  Tafeln  sind  die  Systeme  in  der  Reihenfolge  ihrer  A-Kom- 
ponenten  nach  der  gegebenen  Anordnung  gereiht.  Alle  Systeme 
welche  dieselbe  A-Komponente  besitzen  werden  unter  dieser  Kom- 
ponente  gefunden,  die  nach  der  B-Komponente  gereiht  sind.  Das 
gleiche  gilt  fiir  die  anderen  Komponenten.  Um  den  Gebrauch  der 
Tafeln  zu  erleichteren,  sind  fiir  die  Standardanordnung  die  , 
Schliisselzahlen,  oder  fiir  die  (T-Anordnung  die  Zahl  der  Kohlen-  | 


Nella  formula  chiave,  i  numeri  chiave  devono  essere  scritti 

in  ordine  decrescente. 

Tutti  i  composti  in  tutte  le  tabelle  (Tabelle  33)  sono  disposti 
nell’ordine  numerico  inverso  delle  loro  formule  chiavi.  Supponi- 
amo  ad  es.  di  voler  trovare  il  composto  Hg(Ci8H  33  02)2  =  30- 
16-2-1.  Prima  si  cerca  la  sezione  30  della  tabella,  poi  si  scorre 
la  colonna  delle  formule  fino  ad  incontrare  l’elemento  16  (C). 
Da  questo  punto  si  continua  finche  si  trova  l’elemento  2  (H),  e 
quindi  fino  a  raggiungere  l’elemento  1  (O).  Qui  si  trovano  tutti  i 
composti  risultanti  dai  quattro  elementi  Hg,  C,  H  e  O  ordinati 
secondo  gli  indici  delle  formule.  Per  facilitare  l’uso  delle  tabelle 
i  numeri  chiave  sono  inseriti  ad  intervalli  frequenti  nella  testata 
o  lungo  il  margine  sinistro  della  pagina,  o  nell’una  e  nell’altro. 

Per  cercare  un  composto  bisogna  sempre  consultare  la  Tabella  33 
che  contiene  tutti  i  composti  tranne  quelli  degli  elementi  radio- 
attivi;  di  questi  sono  riportati  nella  Tabella  33  soltanto  i  composti 
di  U,  Th,  Ra.  Per  gli  altri,  vedi  Vol.  I,  p.  364.  In  alcune  Tabelle 
33,  laddove  si  trovano  formule  chiave  che  cominciano  con  16,  si 
troveranno  spesso  soltanto  pochi  composti  fra  i  piu  semplici  e  il 
lettore  sarit  rimandato  a  una  Tabella  <L  dove  si  troveranno  gli  altri 
disposti  con  criterio  differente  che  viene  chiamato 

La  Disposizione  d 

Secondo  questa  i  composti  sono  disposti  in  base  alle  formule 
empiriche  ( compresa  1’acqua  di  cristallizzazione)  nell’ordine 
C,  H  e  con  i  rimanenti  simboli  ordinati  alfabeticamente,  p.  es. 
C6H4I2O3S.  Le  Tabelle  <L  non  comprendono  pero  composti  del 
carbonio  che  hanno  un  numero  chiave  piu  grande  di  16. 

SISTEMI  CON  PIU  DI  DUE  COMPONENTI 

Caso  I. — La  natura  del  componente  A  non  e  specificatamente 

indicata 

Per  trovare  un  dato  sistema  si  dispongono  i  componenti  seguendo 
l’ordine  stabilito  per  la  tabella  (cioe  l’ordinamento  standard  o 
quello  <L  a  seconda  del  caso). 

Esempio:  Per  il  sistema  cloruro  di  sodio,  alcool  etilico,  benzolo, 
l’ordinamento  standard  sarebbe: 

A  =  C6H6,  B  =  C2H60,  C  =  NaCl 

16  2  16  2  1  82  4 

Per  il  sistema  idrogeno,  acqua,  cloruro  mercurico: 

A  =  H2,  B  =  H20,  C  =  HgCL 

2  21  30  4 

Per  il  sistema  acido  acetico,  benzolo,  tetracloruro  di  carbonio, 
nell’ordinamento  standard: 

A  =  C6H6,  B  =  c2h4o2,  C  =  CC14 

16  2  16  2  1  16  4 

Nell’ordinamento  ( t: 

A  =  CCU,  B  =  C2II4O2,  C  =  C6H6 

Nella  tabella  i  sistemi  sono  disposti  secondo  l’ordine  che  compete 
al  componente  A  nell’ordinamento  seguito.  Tutti  i  sistemi  con  lo 
stesso  componente  A  si  trovano  sotto  quel  componente  disposti 
nell’ordine  dei  componenti  B.  E  cosi  per  tutti  gli  altri  componenti. 
Per  facilitare  l’uso  delle  tabelle,  i  numeri  chiave  iniziali  (per 
l’ordinamento  standard),  o  il  numero  di  atomi  di  carbonio  del 
componente  A  (per  rordinamento  <L),  sono  riportati  spesso  nella 
testata  della  pagina.  Con  l’uso  di  questi  numeri  il  lettore  potra 
arrivare  facilmente  alia  pagina  dove  deve  ricercare  un  dato 
sistema. 

Caso  II. — Il  componente  A  e  specificatamente  designato 

Nel  Caso  I  e  necessario  servirsi  dell’ordinamento  stabilito  per 
fissare  il  componente  A  del  sistema.  In  molti  casi  pero  questo 
non  d  necessario,  perche  la  natura  del  componente  A  &  spesso 
designata  in  modo  specifico  per  certe  tabelle.  Cosi  nel  capitolo 
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instances  this  is  not  necessary,  however,  since  the  nature  of  the 
A-component  is  frequently  specifically  designated  for  certain 
tables.  Thus  for  the  systems  in  the  section  on  the  solubility  of 
gases  in  liquids  the  dissolving  gas  is  designated  as  the  A-com- 
ponent;  for  the  systems  in  the  sections  on  distribution  of  a  solute 
between  two  non-miscible  solvents,  the  distributed  substance  is 
designated  as  the  A-component;  for  certain  two-component  sys¬ 
tems  composed  of  a  substance  (1)  whose  key-formula  does  not 
begin  with  16  and  a  substance  (2)  whose  key-formula  begins  with 
16,  the  former  (1)  is  arbitrarily  designated  as  the  A-component, 
etc. 

Just  as  in  Case  I,  the  systems  with  specifically  designated 
A-components  are  arranged  in  the  order  of  these  A-components 
according  to  the  arrangement  stated  at  the  head  of  the  table. 

Example:  The  density  or  coefficient  of  thermal  expansion  of  a 
liquid  solution  of  2-hydroxytoluene  in  benzene  under  atmospheric 
pressure  is  desired. 

1.  Consult  the  table  of  contents,  p.  xiv.  It  is  evident  that  the 
information  sought  can  belong  only  in  the  chapter  entitled  “P- 
V-T  Relations  for  one-phase  systems,”  p.  1. 

2.  Turn  to  p.  1  and  glance  through  the  main  headings  and  then 
the  appropriate  sub-heads  until  the  correct  section  is  located 
which  will  obviously  be  thus : 

(a)  Systems  of  more  than  one  component. 

( b )  The  liquid  state  under  atmospheric  pressure. 

(c)  Non-aqueous  solutions. 

(d)  Non-metallic  liquids,  p.  130. 

3.  Turn  to  p.  130,  and  similarly  scan  the  table  of  contents  there 
given,  locating  the  appropriate  section  thus: 

(а)  All  components  of  the  system  are  chemical  compounds. 

(б)  All  components  have  key-formulae  beginning  with  16. 

(c)  Two-component  systems,  p.  143. 

In  locating  this  final  section  it  is  necessary  first  to  write  the  key- 
formulae  of  the  components  of  the  system,  or  at  least  to  determine 
whether  one  or  both  key  formulae  begin  or  do  not  begin  with  16. 
In  the  present  example  both  formulae  obviously  begin  with  16  and 
we  therefore: 

4.  Turn  to  p.  143.  Here  we  find  a  table  for  which  the  arrange¬ 
ment  stated  is  the  (T-arrangement.  With  the  aid  of  the  name 
index  in  Vol.  I,  p.  280  (or  from  some  other  source  of  formulae  for 
organic  compounds)  we  obtain  the  empirical  formulae  of  our  two 
components,  which  when  listed  in  the  (T-arrangements  give  us: 

A  =  C6H6;  B  =  C7H80 

5.  With  the  aid  of  the  running  heads  at  the  tops  of  the  pages  we 
then  turn  readily  to  the  C6  and  then  to  the  C6H6  page  (p.  179)  and 
on  p.  179  we  readily  locate  CeHo  in  large  bold-face  type.  We  also 
note  carefully  that  there  is  given  in  this  type  face  only  one  com¬ 
pound  of  this  formula. 

6.  Under  CeH0  are  listed  a  series  of  B-components  in  the 
C-arrangement  among  which  we  finally  locate  (Item  No.  889)  on 
p.  179  the  desired  system,  i.e.,  B  =  C7H80,  o-Cresol,  which  name  is 
a  synonym  for  2-hydroxytoluene.* 


Cas  II.  Le  constituant  A  est  specifiquement  designe 

Dans  le  Cas  I  il  est  ndcessaire  d’utiliser  1’arrangement  fix6 
afin  de  determiner  le  constituant  A  du  systeme.  Dans  plusieurs 
circonstances  ceci  n’est  cependant  pas  necessaire,  car  la  nature  du 
constituant  A  est  frequemment  specifiquement  designee  pour  cer- 
taines  tables.  Ainsi  pour  les  systhmes  dans  la  section  relative 
a  la  solubility  des  gaz  dans  les  liquides,  le  gaz  dissout  est  designe 
comme  constituant  A.  Pour  les  systhmes  dans  la  section  relative 
a  la  distribution  d’un  corps  dissout  entre  deux  dissolvants  non 
miscibles,  la  substance  distribute  est  designee  comme  constituant 
A;  pour  certains  systemes  a  deux  constituants  composts  d’une 
substance  (1)  dont  la  formule-clt  ne  commence  pas  par  16  et  d’une 
substance  (2)  dont  la  formule-clt  commence  par  16,  la  premiere  (1) 
est  arbitrairement  dtsignte  comme  constituant  A,  etc. 

De  mtme  que  dans  le  Cas  I,  les  systemes  a  constituants  A  sptci- 
fiquement  dtsignts,  sont  arranges  dans  l’ordre  de  ces  constituants 
A  en  accord  avec  l’arrangement  fixt  au  dtbut  de  la  table. 

Exemple :  On  desire  connaitre  la  densitt  ou  le  coefficient  de 
dilatation  thermique  d’une  solution  liquide  de  2-hydroxytolutne 
dans  le  benzene  a  la  pression  atmosphtrique. 

1.  Consulter  la  table  des  matieres  p.  xiv.  II  est  tvident  que 
l’information  cherchte  ne  peut  se  trouver  qu’au  chapitre  intitult 
“Relations  entre  P-V-T  pour  des  systemes  a  une  phase,”  p.  1. 

2.  A  la  page  1  on  parcourera  des  yeux  les  titres  principaux  et 
ensuite  les  sous-titres  approprits  jusqu’a  ce  qu’on  localise  la  section 
con venable.  C’est  ainsi  qu’on  trouvera: 

(a)  Systemes  de  plus  d’un  constituant. 

( b )  L’etat  liquide  a  la  pression  atmospherique. 

(c)  Solutions  non-aqueuses. 

(d)  Liquides  non-metalliques,  p.  130. 

3.  Chercher  la  p.  130  et  d’une  fagon  similaire  parcourir  la  table 
des  matieres  qui  s’y  trouve  afin  de  determiner  la  section  cherchee, 
ainsi : 

(а)  Tous  les  constituants  du  systeme  sont  des  composes  chimi- 
ques. 

(б)  Tous  les  constituants  possedent  une  formule-cle  com- 
mengant  par  16. 

(c)  Systemes  4  deux  constituants,  p.  143. 

Pour  pouvoir  localiser  cette  section  finale  il  est  alors  necessaire 
d’ecrire  la  formule-cle  des  constituants  du  systeme  ou  au  moins  de 
determiner  si  la  formule-cle  de  l’un  de  ceux-ci  ou  si  les  deux  for- 
mules  commencent  ou  non  par  16.  Dans  le  present  exemple  il 
est  evident  que  les  deux  formules  commencent  par  16. 

4.  On  cherche  done  la  p.  143.  On  y  trouve  une  table  pour 
laquelle  l’arrangement  fixe  est  l’arrangement  <L.  Au  moyen  de 
1’index  des  noms  dans  le  Vol.  I,  p.  280  (ou  a  partir  d’une  autre 
source  de  formules  pour  composes  organiques)  on  obtient  la  formule 
empirique  de  nos  deux  constituants  qui  disposes  suivant  l’arrange- 
ment  (L  donnent: 

A  —  CeHe;  B  —  C71I80 

5.  A  l’aide  des  rappels  qui  se  trouvent  au  haut  des  pages,  on 
trouve  rapidement  C6  et  ensuite  la  page  C6H6  (p.  179)  et  on  situe 
de  suite  C6II6  ecrit  en  gros  caracteres  gras  a  la  page  179.  On 
note  soigneusement  qu’il  n’est  imprime  en  ce  genre  de  caracteres 
qu’un  seul  compose  de  cette  formule. 

6.  Sous  CsHe,  les  diff6rents  constituants  B  sont  disposes 
suivant  1  arrangement  (L  et  parmi  ceux-ci  on  trouve  finalement 
(article  N°  889)  a  la  p.  179,  le  systOne  ddsire,  c’est  a  dire  B  = 
C7H80,  o-cresol  dont  le  nom  est  un  synonyme  de  2-hydroxy¬ 
toluene.  * 


*11  n  est  pas  rare  que  le  nom  dans  la  table  puisse  re  un  synonyme  de  cefui 
qu  on  cherche. 


*Not  infrequently  the  name  in  the  table  may  be  a  synonym  of  the  one  sought. 
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stoffatome  der  A-Komponente  in  kurzen  Abstiinden  am  Kopfe  der 
Seite  angebracht.  Beim  Gebranch  dieser  Zahlen  wird  der  Leser 
im  Stande  sein,  rasch  die  Seite  aufzuschlagen  auf  welcher  das 
gesuchte  System  gefunden  werden  kann. 

Fall  II.- — Die  A-Komponente  ist  besonders  gekennzeichnet 

Im  Fall  I  ist  es  notwendig  die  Standardanordnung  zu  gebrau- 
chen,  um  die  A-Komponente  des  Systems  festzulegen.  In  vielen 
Fallen  ist  dies  doch  nicht  notwendig,  da  die  A-Komponente  in 
bestimmten  Tafeln  besonders  gekennzeichnet  ist.  So  ist  in  dem 
Abschnitt  iiber  die  Loslichkeit  der  Case  in  Flussigkeiten,  das  sich 
losende  Gas  als  A-Komponente  angeftihrt;  in  dem  Abschnitt 
weiters,  iiber  die  Yerteilung  eines  gelosten  Stoffes  zwischen  zwei 
nicht  mischbaren  Flussigkeiten,  ist  der  sich  verteilende  Stoff  als 
A-Komponente  angeftihrt.  Ferner  ist  in  gewissen  Zwei-Kompo- 
nenten  Systemen  die  aus  einem  Stoff  (1)  bestehen,  dessen  Schliis- 
selformel  nicht  mit  16  beginnt  und  einem  Stoff  (2)  dessen  Schliissel- 
formel  mit  16  beginnt,  der  Stoff  (1)  willkiirlich  als  A-Komponente 
bezeichnet;  u.s.w. 

Genau  so  wie  im  Fall  I  sind  die  Systeme  mit  naher  gekennzeich- 
neten  A-Komponente,  nach  der  am  Kopfe  der  Tafeln  angegebenen 
Anordnung  nach  der  A-Komponente  gereiht. 

Beispiel:  Es  ist  die  Dichte  oder  der  thermische  Ausdehnungs- 
koeffieient  einer  fltissigen  Losung  von  2-Hydroxytoluol  in  Benzol 
unter  Atmosphiiren  Druck  aufzufinden. 

1.  Man  sehe  zuerst  das  Inhaltsverzeichnis,  S.  xiv  an.  Es  ist 
klar,  dass  die  gesuchte  Grosse  nur  zu  dem  Kapitel  “P-V-T  Bezie- 
hungen  fur  Einphasen-Systeme,”  S.  1  gehoren  kann. 

2.  Man  schlage  S.  1  auf  und  sehe  die  Kopftitel  und  die  dazuge- 
horigen  Untertiteln  durch,  bis  der  richtige  Abschnitt  von  der 
folgenden  Art  festgestellt  ist: 

(a)  Systeme  mit  mehr  als  einer  Komponente. 

(6)  Flussiger  Zustand  unter  Atmospharen  Druck. 

(c)  Nichtwiissrige  Losungen. 

( d )  Nichtmetallische  Flussigkeiten,  S.  130. 

3.  Man  schlage  S.  130  auf  und  priife  in  gleicher  Weise  das  hier 
gegebene  Inhaltsverzeichnis  nach  dem  beziiglichen  Abschnitt : 

(a)  Alle  Komponenten  des  Systems  sind  chemische  Verbin- 
dungen. 

( b )  Die  Schliisselformeln  aller  Komponenten  beginnen  mit  16. 

(c)  Zwei-Komponenten  Systeme,  S.  143. 

Um  diesen  letzten  Abschnitt  zu  bestimmen,  ist  es  notwendig 
zuerst  die  Schliisselformeln  der  Komponenten  des  Systems  nieder- 
zuschreiben,  oder  mindestens  zu  bestimmen,  ob  die  Schlussel- 
formel  der  einen  oder  beider  Komponenten  mit  16  beginnt  oder 
nicht.  In  dem  gegenwartigen  Beispiel  beginnen  selbstver- 
standlich  beide  Formeln  mit  16  und  man  wendet  sich  deshalb: 

4.  Auf  S.  143.  Hier  findet  man  eine  Tafel  fur  welche  die  an  ge¬ 
gebene  Anordnung  die  (T-Anordnung  ist.  Mit  Hilfe  des  Namen- 
Verzeichnisses,  Band  I,  S.  280  (oder  aus  einer  andern  die  Formel 
der  chemischen  Verbindung  liefernden  Quelle)  erhalt  man  die 
empirische  Formel  unserer  zwei  Komponenten,  die  in  der  <£- Anord¬ 
nung  angefiihrt  lauten: 

A  =  C6H6;  B  =  C7H80 

5.  Mit  Hilfe  der  fortlaufenden  Hauptzeichen  am  Kopfe  der 
Seiten  findet  man  leicht  zur  Ce  und  dann  zur  CeHe  Seite  (S.  179). 
Auf  S.  179  kann  man  leicht  C6Hc  in  grossen  fettgedruckten  Zeichen 
auffinden.  Man  stelle  mit  Vorsicht  auch  fest,  dass  in  dieser 
Zeichenart  nur  eine  Komponente  dieser  Formel  vorkommt. 

6.  Unter  C6H6  sind  eine  Serie  von  B-Komponenten  in  der 
<t- Anordnung  gereiht,  unter  denen  wir  schliesslich  (Item  No.  889) 
auf  S.  179  das  gesuchte  System,  B  =  C7H80,  o-Cresol  feststellen, 
ein  fiir  2-Hydroxytoluol  gleiches  bezeichnender  Name.* 

*  Es  wira  nicht  seiten  der  in  der  Tafel  vorkommende  Namen  mit  dem  gesuchten  j 
nicht  gleichlauten. 
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riguardante  la  solubilita  dei  gas  nei  liquidi,  il  gas  che  si  discioglie 
e  considerato  come  componente  A;  nel  capitolo  riguardante  la 
distribuzione  di  un  soluto  fra  due  solventi  non  miscibili,  la  so- 
stanza  disciolta  6  indicata  come  componente  A;  per  certi  sistemi  a 
due  componenti  risultanti  di  una  sostanza  (1)  la  cui  formula 
chiave  non  comincia  con  16,  e  una  sostanza  (2)  con  formula 
chiave  che  comincia  con  16,  la  prima  (1)  e  arbitrariamente  desi- 
gnata  come  componente  A,  ecc. 

Come  nel  Caso  I  i  sistemi  con  componenti  A  indicati  in  modo 
specifico  sono  ordinati  secondo  questi  componenti  A  in  accordo  con 
l’ordinamento  stabilito  in  testa  alia,  tabella. 

Esempio:  Si  desideri  la  density  o  il  coefficiente  di  dilatazione 
termica  di  una  soluzione  liquida  di  2-idrossitoluolo  in  benzolo  alia 
pressione  atmosferica. 

1.  Si  consulta  l’indice  a  page  xiv.  E  evidente  che  la  notizia 
che  si  cerca  si  trova  solo  nel  capitolo  “Relazioni  fra  P-V-T  nei 
sistemi  monofasi,”  a  pag.  1. 

2.  Si  cerca  a  p.  1  e  si  guarda  tra  le  intestazioni  principali  e 
secondarie  fi.no  a  trovare  il  capitolo  esatto: 

(a)  Sistemi  con  pill  di  un  componente. 

(b)  Liquidi  alia  pressione  atmosferica. 

(c)  Soluzioni  non  acquose. 

( d )  Liquidi  non  metallici,  p.  130. 

3.  Si  cerca  a  pag.  130  e  si  esamina  l’indice.  Si  trova: 

(a)  Tutti  i  componenti  del  sistema  sono  composti. 

( b )  La  formula  chiave  di  tutti  i  componenti  comincia  con  16. 

(c)  Sistemi  a  due  componenti,  p.  143. 

Per  trovare  questo  capitolo  finale  e  necessario  scrivere  prima  la 
formula  chiave  dei  componenti  o  almeno  determinare  se  una  sola 
delle  due  formule  chiave  o  entrambe  cominciano  con  16.  Nell’ 
esempio  di  cui  si  tratta  entrambe  le  formule  cominciano  con  16  e 
percio : 

4.  Si  passa  a  p.  143.  Qui  si  trova  una  tabella  nella  quale 
l’ordinamento  seguito  e  quello  C.  Per  mezzo  dell’indice  dei  nomi 
nel  Vol.  I,  pag.  280  (oppure  con  un  altro  elenco  di  formule  di  com¬ 
posti  organici)  si  ottengono  le  formule  empiriche  dei  nostri  due 
componenti,  i  quali,  disposti  secondo  l’ordinamento  <L  ci  danno: 

A  =  C6H6;  B  =  C7HsO 

5.  Con  l’aiuto  delle  intestazioni  a  capo  delle  pagine  si  passa 
allora  facilmente  alia  pagina  con  Ce  e  quindi  con  CeHe  (p.  179)  e 
a  p.  179  si  trova  agevolmente  CeHe  stampato  in  carattere  grosso. 
In  questo  carattere  e  riportato  solo  un  composto  di  questa  formula. 

6.  Sotto  CeHe  e  elencata  una  serie  di  componenti  B  nell’ordina- 
mento  <L,  e  tra  essi  alia  fine  troviamo  a  pag.  179  il  sistema  cercato 
(Item  N°  889)  cioe  B  =  C7H80  o-cresolo,  sinonimo  di  2-idrossi- 
toluolo.  * 


*  Spesso  il  nome  della  tabella  pud  essere  un  einonirao  di  quello  cercato. 
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INTERNATIONAL  CRITICAL  TABLES 


P-V-T  RELATIONS  FOR  ONE-PHASE  SYSTEMS 
(DENSITY,  SPECIFIC  GRAVITY,  THERMAL  EXPANSION  AND  COMPRESSIBILITY) 


Complete  Index 

One-Component  Systems 

The  gaseous  state.* 

All  substances  which  are 
gases  at  0°C  and  1  atm. 

All  substances  which  are  liquid 
or  solid  at  0°C  and  1  atm. 

Liquids  and  their  saturated  vap¬ 
ors  ( orthobaric  densities). 


Elementary  substances. 

P,  S,  Se,  Te  and  the 
halogens. 

H2,  N2,  02  and  the  zero- 
group  elements. 

Chemical  compounds. 
»-Table. 

The  liquid  ( including  vitreous 
state  under  atmospheric 
pressure  f  ( thermal  expan¬ 
sion). 

Elementary  substances. 
Non-metallic. 

Metallic. 

Chemical  compounds. 
35-Table. 

The  liquid  ( including  vitreous) 
state  under  pressures  higher 
than  atmospheric  ( density , 
thermal  expansion  and  com¬ 
pressibility)  . 

Elementary  substances. 
Non-metallic. 

Metallic. 

Chemical  compounds. 
S-Table. 

*  See  also  Vol.  1,  p.  102. 
t  This  chapter  covers  only  data 
showing  the  variation  of  density  or 
volume  with  temperature.  For  addi¬ 
tional  density  data  at  single  tem¬ 
peratures,  see  Vol.  I,  p.  98—314  and 
338-347. 


Index  Complet 
Systemes  a  un  constituant 

L’etat  gazeux.  * 

Toutes  les  substances  qui 
sont  des  gaz  a  0°C  et  1  atm. 

Toutes  les  substances  qui 
sont  hquides  ou  solides  a 
0°C  et  1  atm. 

Liquides  et  leurs  vapeurs  satu¬ 
rates  ( densites  orthobar es). 

Substances  elementaires. 

P,  S,  Se,  Te  et  les  halo- 
genes. 

H2,  N2,  02  et  les  elements 
du  groupe  zero  (gaz 
nobles). 

Composes  chimiques 
Table  ». 

L’etat  liquide  ( y  compris  I’etat 
vitreux)  sous  la  pression 
atmospherique]  ( dilatation 
thermique) . 

Substances  elementaires. 

N  on-metalliques. 
Metalliques. 

Composes  chimiques. 

Table  15. 

L’etat  liquide  ( y  compris  I’etat 
vitreux)  d  des  pressions 
superieures  a  la  pression 
atmospherique  (densite,  di¬ 
latation  thermique  et  com¬ 
pressibility) . 

Substances  elementaires. 

N  on-metalliques. 
Metalliques. 

Composes  chimiques. 

Table  ». 

*  Voir  aussi  Vol.  I,  p.  102. 
t  Ce  chapitre  ne  comprend  que  les 
donn^es  indiquant  la  variation  de  la 
density  ou  du  volume  avec  la  tem¬ 
perature.  Pour  d’autres  donn^es  de 
density  k  une  seule  temperature, 
voir  Vol.  I,  p.  98-314  et  338-347. 


Gesamt  Index  Verzeichnis 

Einkomponenten-Systeme 

Gasformiger  Zustand.  * 

Alle  Stoffe  die  bei  0°C  und  1 
Atmosphare  Gase  sind. 

Alle  Stoffe  die  bei  0°C  und  1 
Atmosphare  flussig  oder 
fest  sind. 

Fliissigkeiten  und  deren  gesdttigte 
Dampfe  ( Dichte  der  Ddmpfe 
und  Fliissigkeiten  im  ko- 
existierenden  Zustand) . 
Elementare  Stoffe. 

P,  S,  Se,  Te,  und  Halogene. 

H2,  N2,  02  und  Edelgase. 

Chemische  Verbindungen. 
15-Tabellen. 

Der  fliissige  ( einschliesslich  dem 
glasigen)  Zustand  unter  At- 
mosphdren  Druck  f  ( iher - 
mische  Ausdehnung). 
Elementare  Stoffe. 
Nichtmetalle. 

Metalle. 

Chemische  Verbindungen. 
35-Tabellen. 

Der  fliissige  ( einschliesslich  dem 
glasigen)  Zustand  unter 
Drucken  hoher  als  eine 
Atmosphare  ( Dichte ,  ther- 
mische  Ausdehnung  und 
Kompressibilitdt) . 
Elementare  Stoffe. 
Nichtmetalle. 

Metalle. 

Chemische  Verbindungen. 
15-Tabellen. 

*  Siehe  auch  Bd.  I,  S.  102. 
t  Dieser  Abschnitt  enthalt  nur 
Angaben  iiber  die  Anderung  der 
Dichte  oder  des  Volumens  mit  der 
Temperatur.  Weitere  Angaben  fiber 
Dichten  bei  einzelnen  Temperaturen, 
siehe  Bd.  I,  S.  98-314  und  338-347. 


Indice  Completo 

Sistemi  ad  un  componente 

Page 

Stato  gassoso.  * 

Tutte  le  sostanze  che  a 
0°C  e  1  atmosfera  sono 


gassose .  3 

Tutte  le  sostanze  che  a 
0°C  e  1  atmosfera  sono 

liquide  o  solide .  435 

Liquidi  e  loro  vapori  saturi 
densitd  ortobare). 


Elementi 

P,  S,  Se,  Te,  ed  alogeni  202 
H2,  N2,  02  e  gas  nobili  203 


Composti 

Tabella  25 .  228 

Liquidi  ( compresi  i  vetri) 
alia  pressione  atmo- 
sf erica]  ( dilatazione 

termica) . 

Elementi. 

Non  met  alii .  20 

Metalli. ...  Vol.  II,  p.  457 
Composti. 

Tabella  !5 .  22 

Liquidi  ( compresi  i  vetri) 
a  pressione  piio  elevate 
dell’  atmosf erica  (den¬ 
sitd,  dilatazione  ter¬ 
mica  e  compressibilitd) . 


Elementi. 

Non  metalli .  35 

Metalli .  46 

Composti. 

Tabella  S .  35 


*  Vedi  anche  Vol.  I,  p.  102. 
t  Questo  capitolo  contiene  solo 
notizie  sulla  variazione  della  density 
e  del  volume  in  funzione  della  tem- 
peratura.  Per  ulteriori  notizie  sulle 
density  a  singole  temperature,  vedi 
Vol.  I,  p.  98-314  e  338-347. 
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I  n  dex  . — ( Continued ) 

The  crystalline  state  under  at¬ 
mospheric  pressure%  ( ther¬ 
mal  expansion) . 

Elementary  substances. 
Non-metallic. 

Metallic. 

Chemical  compounds. 
33-Table. 

The  crystalline  state  for  pres¬ 
sures  higher  than  atmos¬ 
pheric  ( density ,  thermal 
expansion  and  compress¬ 
ibility). 

Elementary  substances. 
Non-metallic. 

Metallic. 

Chemical  compounds. 
33-Table. 

Systems  of  More  Than  One 
Component 

The  gaseous  state. 

The  liquid  state  under  atmos¬ 
pheric  pressure. 

Aqueous  solutions. 

Solutions  containing  one 
solute  only. 

A-33-Table. 

C-Table. 

Solutions  containing  more 
than  one  solute. 
A-33-Table. 

(T-Table. 

Non-aqueous  solutions. 
Non-metallic  liquids. 

Alloys  and  amalgams. 

The  liquid  state  under  pressures 
higher  than  atmospheric 
(density,  thermal  expansion 
and  compressibility) . 

Non-metallic  liquids. 

The  crystalline  state  under  atmos¬ 
pheric  pressure. 
Non-metallic  “solid  solu¬ 
tions.” 

Alloys. 

The  crystalline  stale  under  pres¬ 
sures  higher  than  atmos¬ 
pheric. 

Non-metallic  “solid  solu¬ 
tions.” 

t  See  also  Vol.  I,  p.  98-314  and 
338-347. 


Matieres. —  (Suite) 

L’etat  cristallin  a  la  pression 
atmospheriquet  (dilatation 
thermique). 

Substances  elementaires. 
Non-m  4t  alii  ques . 
Meta.lliques. 

Composes  chimiques. 

Table  33. 

L’etat  cristallin  d  des  pressions 
superieures  a,  la  pression 
atmospherique  (densite,  di¬ 
latation  thermique  et  com¬ 
pressibility)  . 

Substances  61£mentaires. 

N  on-m  etalliques. 
M6talliques. 

Compos6s  chimiques. 

Table  33. 

Systemes  de  plus  d’un 
constituant 

L’etat  gazeux. 

L’etat  liquide  a  la  pression 
atmospherique. 

Solutions  aqueuses. 

Solutions  ne  contenant  qu’ 
un  corps  dissout. 

Table  A- 33. 

Table  <L. 

Solutions  contenant  plus 
d’un  corps  dissout. 
Table  A-33. 

Table  <L. 

Solutions  non-aqueuses. 
Liquides  non-metalliques. 

Alliages  et  amalgames. 

L’etat  liquide  d  des  pressions 
superieures  d  la  pression 
atmospherique  (densite,  di¬ 
latation  thermique  et  com¬ 
pressibility). 

Liquides  non  metalliques. 

L’etat  cristallin  a  la  pression 
atmospherique. 

“Solutions  solides”  non-me¬ 
talliques. 

Alliages. 

L’etat  cristallin  a  des  pressions 
superieures  d  la  pression 
atmospherique. 

“Solutions  solides”  non-me¬ 
talliques. 

t  Voir  aussi  Vol.  I,  p.  98—314  et 
338-347. 


INH  ALTSVE  RZEICH  N1S. - (Fort- 

setzung) 

Kristalliner  Zustand  unter  At- 
mosphdren  Druck%  (ther- 
mische  Ausdehnung). 
Elementare  Stoffe. 
Nichtmetalle. 

Metalle. 

Chemische  Verbindungen. 
33-Tabellen. 

Kristalliner  Zustand  unter 
Drucken  hoher  als  eine 
Atmosphdre  (Dichte,  ther- 
mische  Ausdehnung  und 
Kompressibilitat) . 
Elementare  Stoffe. 
Nichtmetalle. 

Metalle. 

Chemische  Verbindungen. 
33-Tabellen. 

Systeme  mit  mehr  als  einer 
Komponente 

Gasformiger  Zustand. 

Fliissiger  Zustand  unter  Atmo- 
spharen  Druck. 

Wassrige  Losungen. 

Losungen  mit  nur  einem 
gelosten  Stoff. 

A-33-Tabellen. 

(T-Tabellen. 

Losungen,  mehrere  geldste 
Stoffe  enthaltend. 

A- 33-Tabellen. 
(T-Tabellen. 

Nicht  wassrige  Losungen. 
Nichtmetallische  Fliissig- 
keiten. 

Legierungen  und  Amal¬ 
gam  e. 

Fliissiger  Zustand  unter  Drucken 
holier  als  eine  Atmosphdre 
(Dichte,  thermische  Ausdeh¬ 
nung  und  Kompressibilitat) . 

Nichtmetallische  Fltissigkei- 
ten. 

Kristalliner  Zustand  unter  At- 
mosphdren  Druck. 
Nichtmetallische  feste  Los¬ 
ungen. 

Legierungen. 

Kristalliner  Zustand  unter 
Drucken  hoher  als  eine 
Atmosphdre. 

Nichtmetallische  feste  Los¬ 
ungen. 

X  Siehe  auch  Bd.  I,  S.  98-314  und 
338-347. 


Indice. — ( Continuazione ) 
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Stato  cristallino  alia  pres- 
sione  atmosferica%  (di- 
latazione  termica). 
Elementi. 

Non  metalli .  21 

Metalli .  . .  Vol.  II,  p.  456 
Composti. 

Tabella  33 .  43 

Stato  cristallino  a  pressioni 
superiori  all’  atmosfe- 
rica  (densita,  dilata- 
zione  termica  e  com- 


pressibilita) . 

Elementi. 

Non  metalli .  46 

Metalli .  46 

Composti. 

Tabella  33 .  49 

Sistemi  con  pih  di  un 
componente 

Gas .  17 


Liquidi  alia  pressione  atmo- 


sf erica. 

Soluzioni  acquose. 

Soluzioni  contenenti 
una  sola  sostanza 
disciolta. 

Tabella  A- IS .  51 

Tabella  <L .  Ill 

Soluzioni  contenenti 
piu  sostanze  disciolte 

Tabella  A- 33 .  95 

Tabella  <L .  125 

Soluzioni  non  acquose. 

Liquidi  non  metallici . .  130 


Leghe  ed  amalgame . . . 

Vol.  II,  p.  358 
Liquidi  a  pressioni  superiori 
ad  una  atmosfera  (den- 
sita,  dilatazione  ter¬ 
mica  e  compressibilita) . 

Liquidi  non  metallici ....  439 

Stato  cristallino  alia  pres¬ 
sione  atmosf erica. 

Soluzioni  solide  non  me- 
talliche .  130 

Leghe .  Vol.  II,  p.  358 

Stato  cristallino  a  pres¬ 
sioni  superiori  ad  una 
atmosfera. 

Soluzioni  solide  non 
metalliche .  50 

+  Vedi  anche  Vol.  I,  p.  98-314  e  338— 
347. 
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P-V-T  RELATIONS  IN  THE  GASEOUS  STATE  FOR  SUBSTANCES  WHICH  ARE  GASES  AT 

P  AND  1  ATMOSPHERE 

S.  F.  Pickering 


Page 


Density  and  molal  volume  under  standard  conditions .  3 

Thermal  expansion  and  compressibility .  3 

Elementary  gases  and  atmospheric  air,  A-Table .  3 

Chemical  compounds,  S-Table .  11 

Gas  mixtures .  17 


PART  I.  STANDARD  DENSITY 

,  i  N  Po»o(0°,  0atm.)  M(  1  +  X) 

+  Pl*>l(0°,  lAn)  V°  ~  d3 


Formula 

Formula 

weight, 

M 

ds,  gl  1 
0°,  1  An 

Lit. 

1  +  x 

Lit. 

Vo 

A-Table. — Elements  and  Atmospheric  Air 

A 

39.91 

1.7832 

(55,  71,  112, 
124) 

1 . 0009 0 

(54  55,  100) 

22.401 

Cl  2 

f2 

h2 

70.916 

38.000 

2.0154 

3.214 

1.696 

0.08988 

(61) 

(78) 

(42,  92,  93, 
131) 

0.99939 

(44,  49,  51, 
54,  99,  1  38) 

22.410 

He 

4.00 

0.1785 

(16,  42,  50, 
131, 140) 

0.99954 

(49,  54,  55, 
97) 

22.398 

Kr 

N2  (chem.) 

82.9 

28.016 

3.70s 

1 . 25057 

(91,  139) 
(37,  82,  87, 
88,  146) 

1.00047 

(49,  52,  54, 
74,  125,  146) 

22.413 

N2  (atm.) 

Ne 

O2 

20.2 

32.00 

1 . 2568 
0.9002 
1.42904 

(107) 

(!39) 

(15,  22,  34, 
37,  58,  60, 

0.9996 

1 . 00094 

(53,  54,  101) 
(10,  44,  52, 
59,  67,  74, 

22 . 430 
22.4137 

69,  84,  89, 

145) 

90,  92,  94, 

114,  122,  134, 

145,  153) 

Rn 

Xe 

Air 

222 

130.2 

9.73 

5.85i 

1 . 2929 

(38) 

(91,  139) 
(34,  35,  41, 
46,  68,  86, 

I.OOO61 

(54,  55) 

107,  114,  136) 

X>-Table. — Chemical  Compounds 


Standard  arrangement  (v.  p.  viii) 


CI2O 

86.916 

3.89 

(33) 

HC1 

36.4657 

1.6392 

(24, 122) 

1 . 0074 

(123) 

22.411 

HBr 

80.9237 

3.6445 

(80,  120) 

1.0092s 

✓~N 

00 

0 

to 

0 

22.411 

HI 

127.9397 

5.789i 

(30,  148) 

1.015 

(148) 

22.432 

S02 

64.065 

2.9269 

(40,  122) 

1 . 024 0 

(11,  59) 

22.414 

H2S 

34.0804 

1.539 

(12) 

1.010 

(74) 

22 . 369 

H2Se 

81.2154 

3.670 

(23) 

1.012 

(23) 

22.391 

H2Te 

129.5154 

4.49* 

(32) 

NO 

30.008 

1 . 3402 

(37,  45,  122) 

1.0011 

(5,  9,  59,  123) 

22.420 

N2O 

44.016 

1.977s 

(47,  77,  1  16) 

1 . 0074 

(9,  39,  117) 

22.420 

NHi 

17.0311 

0.7710 

(48,  75,  1  10, 

1.0151 

(74) 

22 . 423 

122,  1  54) 

NOC1 

65.466 

2.992 

(143) 

PHs 

34.0471 

1 . 5294 

(132) 

pf5 

126.024 

5.81 

(76) 

POFs 

104 . 024 

4.8 

(77) 

AsHs 

77.9831 

3.48 

(31) 

SbHa 

124.7931 

5 . 30f 

(127) 

CO 

28.000 

1.2504 

(77,  115) 

1 . 0005 

(123) 

22.404 

CO2 

44 . 000 

1 . 9769 

(27,  48,  68, 

1 . 00706 

(44) 

22.414 

115,  119) 

ch4 

16.0308 

0.716s 

(13,  64) 

1 . 0024 

(64) 

22.418 

C2H2 

26.0154 

1.173 

(126,  150) 

1.010 

(57,  1  50) 

22.400 

C2H4 

28.0308 

1.2604 

(4) 

1.0078o 

(9,  44) 

22.413 

C2H6 

30.0462 

1 . 3566 

(13,  126) 

CsHu 

44.0616 

2.020 

(135) 

ISO-C-lHlO 

58.077 

2.673 

(!06) 

(CHshO 

46.0462 

2.1098 

(6,  11) 

1.0254 

(7,9) 

22.379 

CHsF 

34.0231 

1 . 5452 

(85) 

I.OI81 

(83) 

22.416 

CHsCl 

50.4811 

2.3076 

(8,  11,  144) 

1 . 0244 

(8,  1 1,  14,  144) 

22.410 

Formula 

Formula 
weight,  M 

ds,  gl  1 

0°,  1  An 

Lit. 

iso-C^gF 

92 . 5273 

2.58$ 

(79) 

COS 

60.065 

2.72 

(133) 

CH3NH2 

31.0465 

1.396 

(95) 

(CHs)2NH 

45.0619 

1 . 966§ 

(95) 

(CH3)sN 

59.0773 

2.580§ 

(95) 

SiH4 

32.0908 

1.44 

(128) 

Si2H6 

62 . 1662 

2.85 

(128) 

SiF4 

104.06 

4.684 

(36) 

SiH3Cl 

66.5411 

3.03 

(129) 

SiH3(CH3) 

46 . 1062 

2.08 

(129) 

SiH2(CH3)2 

60.1216 

2.73 

(129) 

SiH2Cl(CH3) 

80.5565 

3.64 

(129) 

SiHCl2(CH3) 

115.0068 

5.3 

(129) 

GeH4 

76.4108 

3.420 

(26) 

(CH3)3B 

55 . 8893 

2.52 

(130) 

*  3°/air  3°.  t  15°,  754  mm.  t  21°/air  21°.  §  17°. 


PART  II.  THERMAL  EXPANSION  AND  COMPRESSIBILITY 


cto.t 


Po,t  — 


V  —  Vo 


tv  o 


V  -  Po 


tp  0 


,  the  coefficient  of  expansion  at  constant  pressure, 
Po,  between  0°  and  t,  °C 
,  the  coefficient  at  constant  volume,  v0,  between  0° 
and  t,  °C 


A-Table. — Elementary  Substances  and  Atmospheric  Air 

A,  Argon 


V,  m 
Hg 

100a  ( 

53,  55) 

0  to 

0  to 

0  to 

0  to 

0  to 

0  to 

50°C 

100°C 

150°C 

200°C 

300°C 

400 °C 

0 

1 

0.3678 

0.3676 

0.3675 

0.3673 

0.3660 

0.3672 

0.3660 

0.3671 

5 

10 

0.3826 

0.3804 

0.3793 

0.3780 

0.3716 

0.3772 

0.3711 

0.3761 

15 

20 

0 . 4004 

0.3955 

0.3930 

0.3903 

0.3826 

0.3881 

0.3811 

0 . 3860 

25 

30 

0.4176 

0.4104 

0.4064 

0.4026 

0.3934 

0.3986 

0 . 3908 
0.3955 

35 

40 

0.4348 

0.4251 

0.4195 

0.4146 

0.4038 

0.4089 

0 . 4001 

0 . 4047 

45 

50 

0.4507 

0 . 4390 

0.4321 

0.4259 

0.4138 

0.4187 

0.4091 

0.4135 

55 

60 

0.4662 

0.4525 

0.4442 

0.4369 

0.4235 

0.4282 

0.4177 

0.4218 

65 

70 

0.4813 

0.4656 

0 . 4556 

0.4473 

0 . 4327 
0.4371 

0 . 4259 
0.4298 

75 

0.4886 

0 . 4720 

0.4610 

0.4524 

0.4415 

0.4336 

80 

0.4456 

0 . 4372 

1 

100/3  (53,  55) 

0  to 

0  to 

0  to 

0  to 

0  to 

0  to 

V 

50°C 

100°C 

150°C 

200°C 

300°C 

400°C 

0 

1 

0.3676 

0.3675 

0.3675 

0.3674 

0.3660 

0.3674 

0.3660 

0.3674 

5 

10 

0.3801 

0.3794 

0.3796 

0 . 3790 

0.3728 

0.3796 

0.3727 

0.3794 

15 

0.3863 

0.3860 
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A,  Argon. — ( Continued ) 


100/3  (53,  55) 


V 

0  to 
50°C 

0  to 
100°C 

0  to 
150°C 

0  to 
200 °C 

0  to 
300°C 

0  to 
400 °C 

20 

0.3957 

0.3940 

0.3937 

0.3930 

0.3931 

0.3926 

25 

0.3998 

0.3991 

30 

0.4109 

0.4085 

0.4081 

0.4070 

0.4066 

0.4055 

35 

0.4112 

40 

0.4255 

0.4228 

0 . 4224 

0 . 4209 

0.4158 

50 

0.4397 

0.4371 

0 . 4360 

60 

0.4539 

65 

0.4609 

100 13  =  0.3671,  0  to  20°,  p  at  0°  =  0.76  m  (10°). 


(M 

£ 

CJ 

t£ 

i  <5 

°  £ 

%  ° 

Si 

<M 

s 

o 

bJO 

s? 

1  \ 

§  a 

s  « 

04 

£ 

o 

ft. 

s? 

1  \ 

CO 

§  a 
s  § 

2  000 

-0.083 

6  000 

0.112 

11  000 

0.190] 

2  500 

-0.034 

7  000 

0.134 

12  000 

0.201 

3  000 

0.000 

8  000 

0.152 

13  000 

0.209 

• 

(19,  20) 

4  000 

+  0.049 

9  000 

0.167 

14  000 

0.217 

5  000 

0.085 

10  000 

0.180 

15  000 

0.224 

p  in  atm.;  v  =  1.0000  at  0°C  and  1  atm.;  range,  0  to  100  atm. 

(53,  54,  55) 


-100°C 

pv 

-  50°C 

pv 

0°C 

pv 

+  50°  C 

pv 

100°C 

pv 

150°C 

pv 

200°C 

pv 

300°C 

pv 

400°C 

pv 

=  0.6346  -  0.022872p  -  0.041021p2  -  0.09130p4 
=  0.8178  -  0.021687p  +  0.0679p2  +  0.09100p4 
=  1.0010  -  0.03986p  +  0.05237p2 
=  1.1842  -  0.03492p  +  0.06179p2 
=  1.3674  -  0.03192p  +  0.05161p2 
=  1.5506  +  0.0452p  +  0.05124p2 
=  1.7338  +  0.03208p  +  0.05112p2 
=  2.1002  +  0.03501p  +  0.0646p2 
=  2.4666  +  0.03683p 


Leiden  Temperature  Scale  ( v .  Vol.  I,  p.  54) 


v  =  1.0000  at  0°C  and  1  atm.  (10°) 


V, 

atm. 

pv 

P, 

atm. 

pv 

V, 

atm. 

pv 

P, 

atm. 

pv 

+20.39°C 

+  18.39°C 

o.oo°c 

-57 

72°C 

21.783 

1 . 0627 

37.264 

1.0526 

20.576 

0.9856 

17.872 

0.7602 

27.320 

1.0606 

49.586 

1.0471 

26.070 

0.9808 

25.228 

0.7465 

34.487 

1 . 0582 

62.489 

1.0405 

31.572 

0.9774 

35.127 

0.7300 

37.673 

1.0535 

36.743 

0.9725 

46.209 

0.7115 

49.604 

1 . 0483 

49.871 

0 . 9620 

62.079 

0.6845 

61.741 

1 . 0420 

62.230 

0.9526 

-87. 

05°C 

-102 

,51°C 

-109 

00 

00 

o 

o 

-113 

00 

O 

O 

o 

16.178 

0.6432 

14.864 

0.5813 

14.443 

0.5504 

31.001 

0 . 4622 

21.651 

0.6282 

19.790 

0.5642 

18.653 

0.5359 

38.005 

0.4276 

33.296 

0.5965 

32.394 

0.5205 

31.515 

0.4838 

42.682 

0.4001 

41.094 

0.5752 

40.976 

0.4878 

39.166 

0.4493 

47.655 

0.3689 

51.533 

0.5446 

45.088 

0.4706 

43.718 

0.4254 

51.752 

0.3389 

61.830 

0.5159 

51.398 

0.4435 

49.515 

0.3944 

52.188 

0.3358 

56.882 

0.4194 

54.250 

0.3658 

55.763 

0.3062 

62.239 

0.3939 

59.616 

0.3297 

55.991 

0.3030 

58.898 

0.2765 

-115 

.86°C 

-115 

,86°C 

-116 

.62°C 

-116 

.  62°C 

31.323 

0.4478 

53.204 

0.2957 

13.863 

0.5235 

46.496 

0.3478 

37.788 

0.4138 

57.493 

0.2442 

17.697 

0.5065 

50.259 

0.3147 

41.908 

0.3880 

61.626 

0.1929 

30.681 

0 . 4470 

50.447 

0.3119 

46.648 

0.3547 

37.250 

0.4113 

54.922 

0.2615 

50.324 

0.3244 

41.943 

0.3806 

60.669 

0.1831 

P, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

-119 

.  20°C 

-119 

,20°C 

— 120.24°C 

-120 

.  24°C 

13.766 

0.5123 

43.006 

0.3441 

30.809 

0.4242 

47.705 

0.2877 

17.378 

0.4970 

47.272 

0.3023 

33.776 

0.4078 

50.351 

0.2438 

30.303 

0.4299 

51.679 

0.2321 

37.836 

0.3812 

52.253 

0.1864 

34.052 

0.4090 

53.044 

0.1929 

41.668 

0.3516 

53.191 

0.1569 

37.641 

0.3887 

54.244 

0.1610 

44.510 

0.3265 

37.923 

0.3S36 

-121 

,21°C 

-130 

O 

o 

CO 

CO 

-139 

,62°C 

-149 

,60°C 

13.754 

0.5033 

12.773 

0.4662 

11.986 

0.4262 

11.150 

0.3820 

17.225 

0.4882 

15.664 

0.4511 

14.586 

0.4100 

12.788 

0.3691 

30.122 

0.4215 

22.861 

0.4096 

34.070 

0.3981 

25.519 

0.3918 

37.465 

0.3734 

28.878 

0.3711 

45.282 

0.3040 

47.094 

0.2769 

49.865 

0.2130 

50.885 

0.1525 

H2,  Hydrogen 


P, 

kg/ cm2 

(03000  —  vp)  cm3/g 

(pv)t,P* 

(pv)  o.i 

(19  ,  20) 

30°C 

65°C 

30°C 

65°C 

2  000 

3  000 

-2.25 

0.00 

0.00 

2.43 

3.04 

3.18 

4  000 

1.12 

1.14 

3.66 

3.84 

5  000 

1.84 

1.88 

4.30 

4.47 

6  000 

2.35 

2.44 

4.85 

5.08 

7  000 

2.77 

2.88 

5.40 

5.66 

8  000 

3.09 

3.21 

5.95 

6.23 

9  000 

3.38 

3.46 

6.47 

6.82 

10  000 

3.63 

3.68 

6.97 

7.38 

11  000 

3.86 

3.88 

7.45 

7.93 

12  000 

4.09 

4.04 

7.89 

8.47 

13  000 

4.32 

4.21 

8.28 

9.00 

*  Assuming  ksooo  =  11.64  and  12.17  cm3/g  at  30  and  65°  respectively  (Amagat). 


p  in  atm.;  v  =  1.0000  at  0°C  and  1  atm.;  range  0  to  100  atm.*  (51» 

53,  54,  138,  147) 


—  207.9°C 

pv  =  0.2388  -  0.021077p  +  0.06242p2  -+ 
0.062704p3  -  0.0s1785p5 

— 183°C 

pv  =  0.32995  -  0.03247p  +  0.06381p2 

— 150°C 

pv  =  0.45065  +  0.03132p  +  0.06200p2 

-100°C 

pv  =  0.6336  +  0.03408p  +  0.0690p2 

-  50°C 

pv  =  0.8165  +  0.03540p  +  0.0650p2 

0°C 

pv  =  0.99938  +  0.03624p  +  0.0620p2 

+  20°C 

pv  =  1.0726  +  0.03645p  +  0.0612p2 

50°C 

pv  =  1.1824  +  0.03676p 

100°C 

pv  =  1.3653  +  0.03695p 

200°C 

pv  =  1.7310  +  0.03701p 

*  At  0  and  20°  (,38)  covers  a  range  from  0  to  200  atm. 


Leiden  Temperature  Scale 
v  =  1.0000  at  0°C  and  1  atm.  (105) 


P, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

-182. 

0 

o 

-203. 

97°C 

-103. 

57°C 

-139 

89°C 

20.159 

22.995 

0.3274 

0.3272 

16.970 

19.335 

0 . 2425 
0.2412 

23.010 

0.3273 

21.764 

0.2400 

38.414 

0.6376 

29.800 

0.4954 

26.255 

0.3271 

45.000 

0.6402 

35 . 132 

0.4976 

26.281 

0.3271 

51.489 

0.6433 

40.172 

0.4991 

29.530 

0.3270 

P-V-T  RELATIONS— GASES  (A  to  Hs) 
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Leiden  Temperature  Scale 


H2,  Hydrogen 

v  =  1.0000  at  0°C  and  1  atm. 

( 1  o  5 ) . — (£  ontinued) 


P , 

atm. 

pv 

P, 

atm. 

pv 

-212. 

73°C 

-217 

32°C 

14.571 

0.2074 

13 . 288 

0.1889 

16.539 

0.2057 

15.052 

0.1871 

18 . 443 

0.2039 

16.812 

0.1851 

13.199 

0 . 1890 

14.875 

0.1872 

16.558 

0.1853 

-225 

37°C 

-231 

38°  C 

10.898 

0.1566 

9.472 

0.1315 

12.424 

0.1541 

10.291 

0 . 1296 

13.685 

0.1520 

11.402 

0.1268 

-236 

28°C 

-238 

29°C 

8.298 

0.1106 

8.083 

0.1007 

8.663 

0.1093 

8.310 

0.0998 

9.496 

0 . 1065 

8.715 

0.0981 

-239 

90°C 

-241 

88°C 

7.512 

0.0940 

6.821 

0.0858 

7.843 

0 . 0924 

6.820 

0.0858 

8.155 

0.0910 

7.117 

0 . 0840 

—  243 . 88°C 


6.191 

0.0767 

6.192 

0 . 0767 

6.392 

0 . 0752 

6 . 604 

0.0735 

6.619 

0 . 0734 

pv  =  1.0000  at  0°C  and  1  atm. 

(29) 


P, 

atm. 

pv 

P, 

atm. 

pv 

— 217.33°C 

— 225.36°C 

34.24 

0.1695 

28.75 

0 . 1280 

36.98 

0.1677 

33.38 

0.1231 

40.21 

0.1659 

36.83 

0.1205 

44.09 

0.1645 

38.13 

0.1198 

48.33 

0.1637 

39.51 

0.1192 

. — ( Continued ) 

pv  =  1.0000  at  0°C  and  1  atm. 
(2  9) . — ( Continued ) 


P, 

atm. 

pv 

P, 

atm. 

pv 

— 217.33°C 

— 225.36°C 

53.52 

0.1635 

43.47 

0.1185 

56.52 

0.1642 

48.68 

0.1191 

55.85 

0.1225 

-231 

40°C 

-236 

31°C 

23 . 44 

0.0952 

17.91 

0.0668 

26.40 

0 . 0889 

18.62 

0.0632 

27.43 

0 . 0872 

21.89 

0 . 0525 

28.54 

0.0856 

22.45 

0 . 0524 

30.28 

0 . 0837 

23.00 

0.0518 

31.11 

0.0831 

24.11 

0.0517 

32.29 

0.0826 

24.83 

0.0519 

33.38 

0.0821 

25.98 

0 . 0524 

34.64 

0.0821 

28.12 

0.0540 

35  79 

0 . 0824 

29.65 

0 . 0554 

36.18 

0 . 0823 

30.00 

0 . 0559 

39.42 

0.0838 

34.77 

0.0607 

42.37 

0.0858 

40.64 

0 . 0675 

48.60 

0.0911 

-238 

29°C 

-239 

91°C 

15.39 

0.0542 

13.62 

0 . 0288 

17.60 

0.0401 

13.77 

0.0286 

18.00 

0.0391 

14.05 

0.0286 

18.95 

0 . 0390 

14.25 

0.0286 

20.07 

0.0395 

14.45 

0 . 0286 

20.90 

0 . 0402 

14.78 

0.0288 

22.79 

0 . 0420 

15.59 

0.0294 

23.05 

0.0421 

17.67 

0.0317 

25.87 

0.0453 

20.94 

0.0357 

29.79 

0.0499 

23.43 

0 . 0388 

38.08 

0.0598 

24.08 

0.0396 

43.47 

0.0665 

25.86 

0.0419 

45 . 50 

0.0690 

28.76 

0.0455 

-  239 

.  92°C 

29.25 

0.0462 

12.96 

0 . 0434 

31.62 

0.0491 

13.01 

0 . 0408 

33.05 

0.0509 

13.03 

0 . 0397 

38.38 

0.0576 

47.94 

0.0693 

51.46 

0.0735 

Values  of  pv 

Each  individual  value  in  this  table  has  been  experimentally 
determined  (151>  152>  156) 


P, 

pv 

atm. 

0° 

Ox 

o 

o 

99 . 85° 

198.9° 

299.1° 

399 . 3° 

1 

1 . 0000 

50 

1.0330 

1.2182 

1.4026 

1 . 7684 

100 

1.0639 

1.2521 

1.4359 

1.8030 

2.1700 

2.5141 

200 

1  1336 

1 . 3272 

1.5105 

1.8804 

2 . 2502 

2.6054 

300 

1.2045 

1.3986 

1.5836 

1.9556 

2 . 3240 

2 . 6800 

400 

1.2775 

1.4720 

1.6563 

2.0295 

2.3977 

2 . 7625 

600 

1 . 4226 

1.6160 

1.7999 

2.1726 

2 . 5394 

800 

1 . 5665 

1.7582 

1.9415 

2.3157 

2.6762 

1000 

1.7107 

1 . 9006 

2.0839 

2.4568 

2 . 8125 

p,  atm. 

pv  (3) 

0°C 

15.4°C 

47.3°C 

1 

1 . 0000 

500 

1.3565 

1000 

1.7260 

1.7780 

1.8930 

1100 

1.8007 

1.8535 

1.9635 

1200 

1.8690 

1 . 9248 

2.0334 

1300 

1.9383 

1.9929 

2.1027 

1400 

2 . 0048 

2.0608 

2.1714 

1500 

2.0700 

2.1270 

2.2395 

1600 

2.1352 

2 . 1920 

2.3072 

1700 

2 . 2006 

2.2542 

2.3732 

1800 

2 . 2644 

2.3184 

2.4372 

1900 

2.3275 

2.3835 

2.5004 

2000 

2.3890 

2.4450 

2.5614 

2100 

2.4496 

2.5074 

2.6229 

2200 

2.5102 

2.5707 

2.6840 

2300 

2.5714 

2.6323 

2.7473 

2400 

2.6340 

2.6940 

2.8092 

2500 

2.6950 

2.7525 

2.8700 

2600 

2.7547 

2.8145 

2 . 9289 

2700 

2.8134 

2.8701 

2.9889 

2800 

2.8686 

2.9260 

3.0464 

2900 

2.9812 

3.1059 

3000 

3.0375 

Virial  Coefficients  of  Hydrogen 


pv  =  A  +  B/y;  Leiden  temperature  scale;  v  =  1.00000  at  0°C  and 

1  atm.  (*) 


T,  °K 

A 

B 

90.23 

0.33019 

-0.000120 

69.86 

0.25562 

-0.000194 

20.55 

0.07518 

-0.000470 

20.53 

0.07516 

-0.000474 

18.16 

0.06647 

-0.000505 

16.65 

0.06094 

-0.000527 

15.64 

0.05725 

-0.000553 

14.50 

0.05306 

-0.000581 

18.22 

0.06666 

-0.000506 

Po, 

atm. 

100a  (142) 

0  to 

0  to 

0  to 

0  to 

0  to 

+  100°C 

+20°C 

— 77°C 

— 104°C 

— 147°C 

1 

5 

0.3661 

0.3665 

0.3655 

0.3658 

0.3661 

0.3666 

10 

0.3646 

0.3647 

0.3652 

0.3656 

0.3667 

15 

0.3637 

0.3639 

0.3646 

0.3652 

0.3668 

20 

0 . 3629 

0.3631 

0 . 3640 

0.3648 

0.3669 

25 

0.3620 

0.3623 

0.3635 

0.3644 

0.3670 

30 

0.3611 

0.3615 

0.3629 

0.3640 

0.3670 

35 

0.3602 

0.3608 

0.3623 

0.3635 

0.3669 

40 

0.3594 

0.3601 

0.3618 

0.3631 

0.3668 

45 

0.3585 

0.3593 

0.3613 

0.3626 

0.3666 

50 

0.3576 

0.3586 

0.3608 

0.3621 

0.3663 

55 

0.3567 

0.3578 

0.3602 

0.3616 

0.3659 

60 

0.3558 

0.3571 

0 . 3596 

0.3611 

0.3654 
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H>,  Hydrogen. — ( Continued ) 


Po,  atm. 

100a  (142) 

0  to 

— 183°C 

0  to 

— 190°C 

0  to 

— 205°C 

0  to 

— 212°C 

1 

5 

0.3674 

0.3678 

0.3685 

0.3691 

10 

0.3680 

0.3685 

0.3701 

0.3711 

15 

0.3688 

0.3696 

0.3717 

0.3732 

20 

0.3697 

0.3707 

0.3734 

0.3754 

25 

0.3704 

0.3716 

0.3751 

0.3774 

30 

0.3710 

0.3724 

0.3766 

0.3792 

35 

0.3715 

0.3731 

0.3779 

0.3808 

40 

0.3721 

0.3738 

0.3789 

0.3821 

45 

0.3724 

0.3742 

0.3796 

0.3830 

50 

0.3727 

0.3746 

0.3802 

0.3835 

55 

0 . 3728 

0.3748 

0.3806 

0.3838 

60 

0.3728 

0.3749 

0.3808 

0.3841 

p0>*  atm. 

100a  (3) 

1000  (3) 

0  to 
15.4°C 

0  to 
99.2°C 

99.2  to 
200. 2°C 

0  to 
15.4°C 

0  to 
47.3°C 

0  to 
99.2°C 

100 

0.360 

0.357 

0.373 

200 

0.345 

0.332 

0.242 

0.383 

300 

0.323 

0.314 

0.231 

0.383 

400 

0.300 

0.295 

0.221 

0.380 

500 

0.278 

0.278 

0.214 

0.379 

600 

0.260 

0.261 

0.204 

0.376 

700 

0.244 

0.249 

0.196 

0.371 

800 

0.231 

0.237 

0.189 

900 

0.220 

0.226 

0.182 

1000 

0.210 

0.218 

0.357 

0.347 

1200 

0.190 

0.346 

0.335 

1500 

0.176 

0.342 

0.334 

1800 

0.161 

0.321 

0.318 

2000 

0.153 

0.321 

0.317 

2400 

0.141 

0.319 

0.305 

2500 

0.138 

2800 

0.131 

0.325 

3000 

0.128 

*  po  =  constant  pressure  for  a  and  initial  pressure  for  /3. 


100a  (49)  |  100/3  (49) 


ea.  1  |  0.36604  -  0.00012?  |  0,36604  +  0.00017? 


p,  respectively  pn  =  1  atm.  (70) 

_ 100a _ j _  100/3 _ 

0°C  |  0  to  100°C  |  0°C  1  0  to  100°C 

0.3660  j  0.3661  j  0.3662  j  0.3663 


P, 

m  Hg 

100a  (SR  53) 

0  to  50° C 

0  to  100°C 

0  to  200°C 

0 

0 . 3662 

0 . 3662 

0.3660 

1 

0 . 3660 

0.3660 

0.3658 

5 

0.3654 

0.3651 

0.3648 

10 

0.3645 

0.3641 

0.3635 

15 

0.3636 

0.3630 

0.3623 

20 

0.3626 

0.3619 

0.3610 

25 

0.3616 

0.3608 

0.3597 

30 

0.3606 

0.3596 

0.3584 

35 

0.3596 

0.3585 

0.3572 

40 

0.3585 

0.3573 

0.3559 

45 

0.3574 

0.3561 

0.3546 

50 

0.3563 

0.3550 

0.3532 

V, 

m  Hg 

100a  (91>  93) 

0  to  50°C 

0  to  100°C 

0  to  200 °C 

55 

0.3551 

0.3538 

0.3520 

60 

0.3539 

0.3525 

0.3506 

65 

0.3526 

0.3513 

0.3493 

70 

0.3513 

0.3501 

0.3480 

75 

0.3500 

0.3488 

0.3467 

76 

0 . 3498 

0.3486 

80 

0.3453 

1 

V 

1000  (51,  5  3) 

0  to  50°C 

0  to  100°C 

0  to  200°C 

0 

0.3662 

0.3662 

0.3660 

l 

0.3663 

0.3663 

0.3661 

5 

0.3670 

0.3668 

0.3665 

10 

0.3678 

0.3674 

0.3669 

15 

0.3685 

0.3680 

0.3673 

20 

0.3692 

0.3686 

0.3677 

25 

0.3698 

0.3691 

0 . 3681 

30 

0.3704 

0.3696 

0.3684 

35 

0.3709 

0.3701 

0.3688 

40 

0.3714 

0.3705 

0.3691 

45 

0.3719 

0.3710 

0.3694 

50 

0.3723 

0.3714 

55 

0.3726 

60 

0.3729 

He,  Helium  (19,  20) 


V, 

kg/cm2 

^3000  —  Vp> 

cm3/g  at 
65°C 

tt95°  —  Vso°> 

cm3/g 

V<m°, 

cm3/g* 

(pv)t,  Pf 
(pv)  0,  1 
65°* 

3  000 

0.00 

0.613 

5.54 

2.88 

4  000 

0.77 

0.598 

4.77 

3.29 

5  000 

1.23 

0.589 

4.31 

3.72 

6  000 

1.54 

0.584 

4.00 

4.15 

7  000 

1.77 

0.581 

3.77 

4 . 56 

8  000 

1.96 

0.579 

3.59 

4.96 

9  000 

2.10 

0.578 

3.44 

5.34 

10  000 

2.22 

0.576 

3.32 

5.73 

11  000 

2.33 

0.575 

3.21 

6.09 

12  000 

2.41 

0.574 

3.13 

6.49 

13  000 

2.48 

0.572 

3.06 

6.88 

14  000 

2.55 

0.571 

2.99 

7.25 

15  000 

2.60 

0.570 

2.94 

7.61 

*  Based  on  the  value  of  *3000  obtained  by  extrapolation  from  an  unpublished 
equation  of  Keyes  (63-5). 


p  in  atm.;  v 

=  1.0000  at  0°C  and  1  atm.;  range,  0  to  105  atm. 

(52,  53,  54,  147) 

—  258.0°C 

pv  =  0.0555s  -  0.03797p  +  0.045437p2 
0.0e7513p3  +  0.083796p4 

—  252.8°C 

pv  =  0.0746o  -  0.031642p  +  0.041853p2  - 
0.061105p3 

—  208.0°C 

pv  =  0.23847  +  0.035508p  +  0.06238p2  - 
0.07141p3 

— 183. 0°C 

pv  =  0.32992  +  0.036229p  +  0.06735p2 

— 150°C 

pv  =  0.4507  +  0.03509p  +  0.06259p'2 

-100°C 

pv  =  0.6336  +  0.03531p  +  0.0e165p2 

-  50°C 

pv  =  0.81655  +  0.03532p  +  0.0794p2 

0°C 

pv  =  0.99945  +  0.03529p 

+  50°C 

pv  =  1.1824s  +  0.03524p 

100°C 

pv  =  1.3654  +  0.03508p 

200°C 

pv  =  1.7312  +  0.03494p 

300°C 

pv  =  2.0970  +  0.03468p 

400°C 

pv  =  2.46285  +  0.03452p 

* 
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He,  Helium. — ( Continued ) 
Leiden  Temperature  Scale 


pv  =  1.0000  at  0°C  and  1  atm.  (i") 


p, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

-205 

,31°C 

-212 

.06°C 

-217 

o 

o 

H 

-252 

.65°C 

43.987 

0.2690 

40.113 

0.2421 

36.351 

0.2202 

12.411 

0.0748 

47.605 

0.2707 

42.770 

0.2433 

38 . 669 

0.2213 

13.196 

0.0749 

50.301 

0.2721 

42 . 749 
45 . 220 

0.2432 

0 . 2444 

41.026 

0.2224 

13 . 903 

0.0750 

P, 

atm. 

pv 

— 258.33°C 

8.614 

0.0513 

9.168 

0.0511 

9.728 

0.0510 

Leiden  Temperature  Scale 
pv  =  1.0000  at  0°C  and  1  atm.  (is) 


P 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

P, 

atm. 

pv 

— 37.40°C 

— 70.32°C 

— 256.04°C 

— 258. 78°C 

24.46 

26.87 

26.88 
30.24 
31.35 

37.43 

37.44 

37.55 

46.55 

0.8758 

0.8774 

0.8770 

0.8791 

0.8796 

0.8842 

0.8834 

0.8834 

0.8874 

22.  S2 
24.89 

28.77 

28.78 
33.92 
35.29 
41.13 
43.39 
56.27 

0.7541 

0.7556 

0.7584 

0.7584 

0.7609 

0 . 7629 

0 . 7645 

0 . 7667 
0.7731 

18.74 

19.61 

20.63 

21.70 

22.50 

0.0617 
0.0619 
0 . 0622 
0.0625 
0.0627 

15.43 

16.01 

16.65 

17.30 

17.78 

0 . 0490 
0.0491 
0 . 0492 
0 . 0493 
0.0494 

v  =  l.OOOOat 0°C and  1  atm.  (97) 

P, 

atm. 

pv 

P, 

atm. 

pv 

— 103 ,64°C 

— 142 . 01°C 

— 103.57°C 

— 182.75°C 

21.34 

21.54 

24.12 

27.66 

27.69 

32.40 

32.62 

35.31 

39.52 

49.96 

0.6321 
0.6320 
0.6337 
0 . 6362 
0 . 6360 
0.6388 
0.6388 
0.6403 
0 . 6422 
0.6479 

20.54 

24.58 

24.88 

24.88 

28.20 

28.76 

28.77 
34.06 
41.52 
53.06 

0.4911 

0.4932 

0.4932 

0.4933 

0.4954 

0 . 4957 
0.4958 
0.4988 
0.5027 
0.5088 

20.580 

24.100 

29.185 

33.383 

0.6314 

0.6330 

0.6360 

0.6384 

13.751 

16.019 

18.189 

0.3379 

0.3390 

0.3402 

-103.57° 

pv  =  0.6203  +  °'°333' 7- 

^  V 

-182.75° 

n  aw  j.  0  03176 
pv  —  0.3306  + 

^  V 

v  =  1.0000 at 0°C and  latm.  (98) 

— 183 .32°C 

—  201 . 51°C 

20.61 

23.21 

23.22 
26.54 
30.97 
37.02 

0.3391 

0.3407 

0.3407 

0.3426 

0.3451 

0.3482 

20.10 

29.69 

0.2716 

0.2769 

P, 

atm. 

pv 

P, 

atm. 

pv 

—  225 . 01°C 

— 235.91°C 

43.44 

43.47 

48.58 

55.06 

0.1952 

0.1951 

0.1976 

0.2008 

36.68 

40.32 

50.34 

50.35 
55.16 

0.1498 

0.1515 

0.1562 

0.1561 

0.1585 

— 268.88°C 

— 269.37°C 

0.2709 

0.3551 

0.3800 

0.6624 

0.9928 

0.0145 

0.0140 

0.0140 

0.0127 

0.0107 

0.1550 

0.1616 

0.2493 

0.2748 

0.2757 

0.4322 

0.5703 

0.0129 

0.0129 

0.0125 

0.0123 

0.0123 

0.0115 

0.0107 

— 249.87°C 

— 252.63°C 

25.27 

26.93 

26.95 

28.84 
31.12 

32.84 

0.0896 

0.0902 

0.0902 

0.0909 

0.0918 

0.0925 

22.53 

23.84 

25.31 

26.97 

28.26 

0.0773 

0.0777 

0.0782 

0.0788 

0.0792 

— 269.69°C 

— 270. 52°C 

0 . 2323 
0.2608 
0.3531 

0.0113 

0.0110 

0.0104 

0.0308 
0 . 0486 
0 . 0649 

0.0091 
0.0087 
0 . 0086 

Virial  Coefficients  of  Helium 


pv  =  A  +  B/v;  Leiden  temperature  scale;  v  =  1.00000  at  0°C  and 

1  atm.  O 


T,  °K 

A 

B 

69.86 

0.25572 

+0.000100 

20.55 

0.07520 

-0.000004 

20.53 

0.07516 

-0.000009 

20.51 

0.07508 

-0.000009 

18.22 

0.06669 

-0.000024 

16.65 

0 . 06096 

-0.000024 

P,  m 

Hg 

100a  (52,  53 

) 

o  O 

-+®  o 

O  § 

0  to 
100°C 

0  to 
200°C 

0  to 
300°  C 

0  to 
400°C 

0 

0 . 3660 

0 . 3660 

0.3660 

0.3660 

0.3660 

1* 

0.3658 

0.3658 

0.3658 

0.3658 

0 . 3658 

10 

0.3635 

0.3634 

0 . 3633 

0.3632 

0.3633 

20 

0 . 3609 

0 . 3608 

0 . 3606 

0.3605 

0 . 3605 

30 

0.3584 

0.3582 

0.3579 

0.3578 

0.3578 

40 

0.3558 

0.3556 

0.3552 

0.3551 

0.3551 

50 

0.3532 

0.3529 

0.3526 

0 . 3524 

0.3525 

60 

0.3506 

0.3503 

0.3501 

0.3498 

0.3499 

70 

0.3481 

0 . 3477 

0.3475 

0.3473 

0.3474 

80 

0 . 3455 

0 . 3450 

0 . 3450 

0.3447 

0.3448 

*  At  ca.  p  =  1  m  Hg,  100a:  =  0.36604  —  0.00019p  (49). 


1 

100/3  (52,  53 

) 

0  to 

0  to 

0  to 

0  to 

0  to 

50°C 

100°C 

200°C 

300°C 

400 °C 

0 

0.3661 

0.3661 

0.3661 

0.3660 

0.3660 

1* 

0.3661 

0.3661 

0.3660 

0.3660 

0.3660 

10 

0 . 3660 

0.3658 

0.3656 

0.3655 

0.3654 

20 

0.3658 

0.3656 

0.3652 

0.3649 

0.3648 

30 

0.3656 

0.3653 

0 . 3648 

0.3643 

0.3641 

40 

0.3655 

0.3650 

0.3645 

0.3638 

50 

0.3653 

0.3648 

0 . 3640 

60 

0.3652 

0.3645 

*  At  ca.  p  =  1  m  Hg,  100#  =  0.36604  —  0.00004p  (49). 


Kr,  Krypton 

v  =  1.000  at  0°C  and  1  atm.  (113) 
p,  atm.  |  pv  Ip,  atm.  |  pv 


11 ,2°C  |  237. 3°C 


25.88 

1.012 

50.93 

1.882 

27.91 

1.008 

54.82 

1.880 

30.31 

1.000 

59.36 

1.874 

33.15 

0.993 

65.12 

1.868 

36.60 

0.980 

71.20 

1.862 

40.89 

0.968 

79.25 

1.859 

46.29 

0.953 

89.53 

1.856 

49.58 

0.940 

104.09 

1.877 

53.72 

0.937 

57.81 

0.918 

63.07 

0.901 

69.46 

0.884 

72.10 

0.863 

87.39 

0.841 

101.74 

0.821 

N2,  Nitrogen;  v.  p.  17 
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Ne,  Neon 

p  in  atm.;  v  =  1.0000  at  0°C  and  1  atm.;  range,  0  to  95  atm.  (53> 

54,  147) 


—  207.9°C 

pv  =  0.23885  -  0.021231p  +  0.03177p2  + 
0.0g894p3 

— 182.5°C 

pv  =  0.33  1  8  -  0.03365p  +  0.06225p2 

— 150°C 

pv  =  0.45075  +  0.054p  +  0.05136p2 

-100°C 

pv  =  0.6337  +  0.03288p  +  0.0650p2 

-  50°C 

pv  =  0.8166  +  0.03407p  +  0.0635p2 

0°C 

pv  =  0.9995  +  0.03530p 

+  100°C 

pv  =  1.3653  +  0.03584p 

200°C 

pv  =  1.7312  +  0.03609p 

300°C 

pv  =  2.0970  +  0.03631p 

400°C 

pv  =  2.4629  +  0.03607p 

Leiden  Temperature  Scale 
v  =  1.0000  at  0°C  and  1  atm.  (28,  ioi) 


P, 

atm. 

pv 

T, 

atm. 

pv 

P, 

atm. 

pv 

P , 

atm. 

pv 

+20.00°C 

0.00°C 

— 182.60°C 

—  200.08°C 

22.804 

1.0835 

22 . 064 

1.0089 

50.514 

0.3186 

46.517 

0.2394 

25.015 

1.0852 

23 . 555 

1.0103 

63.320 

0.3179 

46 . 529 

0.2392 

26.575 

1.0863 

25.867 

1.0121 

47.951 

0.2388 

29.090 

1.0872 

28.468 

1.0135 

61.657 

0.2338 

32.572 

1.0897 

30.790 

1.0147 

67.456 

0.2317 

34.887 

1.0902 

39 . 753 

1.0168 

73.850 

0.2302 

35.423 

1.0917 

44.892 

1.0196 

79.923 

0.2293 

37.812 

1.0928 

59.777 

1 . 0265 

-208. 

10°C 

-213 

08°C 

39.168 

1.0928 

66. 104 

1.0307 

24.071 

0.2151 

23 . 086 

0.1925 

44.762 

1.0955 

74 . 059 

1 . 0359 

28.844 

0.2114 

24.810 

0.1911 

54.149 

1 . 1003 

79.108 

1.0392 

31.948 

0.20S8 

26.673 

0.1893 

59.717 

1 . 1026 

84.662 

1.0408 

37.856 

0.2041 

29.365 

0.1862 

65 . 021 

1 . 1059 

41.798 

0.2010 

32.441 

0.1829 

77.360 

1 . 1131 

58.472 

0.1897 

37.418 

0.1776 

82 . 545 

1 . 1160 

64.451 

0.1867 

53.896 

0.1611 

88 . 239 

1 .1186 

69 . 692 

0.1S44 

59.769 

0.1565 

93 . 298 

1 . 1220 

74 . 532 

0.1822 

66.271 

0  1522 

-103. 

01°C 

-141 

22°C 

79.228 

0.1804 

72.858 

0.1503 

35.558 

0.6304 

33.840 

0 . 4846 

79.698 

0.1491 

36.697 

0.6302 

37.707 

0.4852 

p,  atm. 

pv 

40.610 

0 . 6324 

38.581 

0 . 4853 

42.107 

0.6329 

43.319 

0 . 4869 

-217 

.52°C 

55 . 136 

0 . 6369 

49 . 881 

0.4875 

21.349 

0 . 1730 

58.583 

0.63S4 

51.916 

0.4878 

22  997 

0  1707 

78.110 

0.6481 

66.471 

0.4927 

24.686 

0 . 1683 

78.558 

0.4970 

26 . 848 

0  1652 

-182. 

60°C 

—  200 

08°C 

30.042 

0.1607 

32.067 

0.3210 

26.214 

0 . 2494 

32.795 

0.1564 

32.988 

0.3208 

28.402 

0.2483 

49.930 

0.1393 

36.438 

0.3205 

31.417 

0.2469 

53.528 

0.1353 

36.880 

0.3205 

34.268 

0.2451 

59.618 

0.1301 

41.371 

0.3196 

34.285 

0.2451 

64.975 

0.1269 

42.533 

0.3194 

39.843 

0.2425 

71.649 

0.1253 

49.943 

0.3189 

39.891 

0.2423 

79.417 

0.1256 

02,  Oxygen 


P, 

atm. 

pv  (3) 

P, 

atm. 

pv  (3) 

O 

o 

O 

O 

o 

lO 

CO 

r— 1 

O 

o 

O 

iO 

05 

C5 

O 

0 

O 

iO 

05 

05 

t— 1 

O 

o 

O 

15.6°C 

1 

1.0000 

1 

1.0000 

100 

0.9265 

1.0045 

1.3750 

500 

1 . 1570 

200 

0.9140 

0.9945 

1.4000 

1.8190 

1000 

1.7360 

1.8000 

300 

0.9625 

1 . 0420 

1.4530 

1.8850 

1200 

1.9620 

2.0268 

400 

1.0515 

1 . 1250 

1 . 5320 

1.9610 

1400 

2.1798 

2.2470 

500 

1 . 1560 

1.2270 

1 . 6220 

2.0500 

1600 

2.3960 

2.4640 

600 

1 . 2690 

1.3370 

1.7200 

2.1420 

1800 

2.6073 

2 . 6793 

700 

1.3855 

1.4515 

1.8270 

2.2415 

2000 

2.8160 

2.8880 

800 

1.5030 

1 . 5660 

1.9340 

2.3430 

2200 

3.0217 

3.0932 

900 

1 . 6200 

1 . 6820 

2.0415 

2.4465 

2400 

3.2244 

3.2976 

1000 

1.7355 

1.7980 

2.1510 

2600 

3.4229 

3.4996 

2800 

3.6176 

3.6946 

3000 

3.8880 

p  in  atm.;  v  =  1.0000  at  0°C  and  1  atm.;  range,  0  to  100  atm. 

(52,  67) 


0°C 

20°C 

50°C 

100°C 

0°C 


pv  =  1.0010  -  0.03994p  +  0.06219p2 
pv  =  1.07425  -  0.03753p  +  0.05150p2 
pv  =  1.1842  -  0.03491p  +  0.06170p2 
pv  =  1.3674  -  0.03160p  +  0.05137p2 


pv  =  1.0010 


0.03958  0.0s206 

v  v 2 


20°C 


pv 


1.07425 


0.03804  0.06206 

v  v2 


Leiden  Temperature  Scale 


pv  =  1.0000  at  0° 


P, 

atm. 

pv 

P, 

atm. 

pv 

-40 

o 

o 

1—1 

O 

-80 

o 

o 

o 

O 

5.755 

0 . 8462 

6.445 

0.6926 

7.385 

0.8432 

7.300 

0.6902 

8.559 

9.382 

0.8416 
0 . 8403 

7.91S 

0 . 6892 

— 102.49°C 

— 109.99°C 

4.759 

0.6105 

5.594 

0.5788 

5.783 

0.6076 

6.218 

0.5767 

6.507 

7.029 

0.6051 

0.6037 

6.6S4 

0.5745 

— 113.94°C 

—  116. 01°C 

5.470 

0.5642 

4.506 

0.5594 

6.092 

0.5613 

5.422 

0.5557 

6.501 

0.5597 

6.008 

6.486 

0.5534 

0.5512 

p,  atm. 


and  1  atm.  (96) 


P, 

atm. 

pv 

P, 

atm. 

pv 

— ii6.03°c  |  —117. ore 

3.841 

4.533 

0.5616 

0.5596 

4.493 

5.385 

5.965 

6.389 

0.5555 

0.5517 

0.5496 

0.5478 

— 118.58°C  |  — 124.95°C 

3.799 

5.910 

6.254 

0 . 5520 
0 . 5433 
0.5421 

2.882 

3.715 

5.160 

5.688 

6.013 

0.5316 

0.5276 

0.5213 

0.5190 

0.5171 

— 135.29°C  |  — 145.39°C 

3.550 

4.838 

5.599 

0.4878 

0.4816 

0.4773 

3.375 

5.007 

0 . 4492 

0.4387 

pv 


— 152.56°C 


3.251 

0.4213 

4.636 

0.4117 

4.854 

0.4102 

v  =  1.0000  at  0°C  and  1  atm.  (137);  Leiden  temperature  scale 


p,  atm. 

pv 

p,  atm. 

pv 

p,  atm. 

pv 

o°c 

15. 

6°C 

20°C 

36.20 

0.9685 

34.10 

1.0322 

35.61 

1.0499 

38.77 

0.9661 

44.19 

1.0252 

40.49 

1.0467 

46.90 

0 . 9590 

56.70 

1.0168 

46.10 

1 . 0427 

47.15 

0.9589 

51.38 

1.0392 

54.74 

0.9528 

57.04 

1 . 0358 

62.43 

1 . 0329 

P-V-T  RELATIONS— GASES  (Ne  to  AIR) 
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Leiden  Temperature  Scale 
v  =  1.0000  at  0°C  and  1  atm.  (i<>4) 


p, 

atm. 

pv 

V, 

atm. 

pv 

V, 

atm. 

pv 

V, 

atm. 

pv 

— 40.05°C 

|  — 80.03°C 

-113. 

97°C 

— 116.01°C 

21.142 

0.8218 

21.010 

0.6550 

33.758 

0.4369 

43.947 

0.3541 

28.034 

0.8112 

27.295 

0.6388 

37.979 

0.4133 

50.445 

0.2836 

34 . 794 

0 . 7992 

33.475 

0.6221 

43.890 

0.3739 

50.506 

0.2816 

41.818 

0.7898 

34.178 

0.6213 

48.304 

0.3385 

52.446 

0.2477 

49.255 

0.7806 

39.240 

0.6086 

51.059 

0.3061 

53.469 

0.2213 

55.425 

0.7713 

43.247 

0.5976 

52.543 

0.2951 

54.200 

0.1959 

61.030 

0.7642 

44.613 

0.5949 

54.066 

0.2672 

54.319 

0.1638 

50.430 

0.5772 

56.761 

0.2073 

54.635 

0.1792 

61.880 

0.5464 

58.518 

0.1754 

55.050 

0.1667 

-102. 

46°C 

-109 

97°C 

p,  atm. 

pv 

20.118 

0.5594 

20.010 

0.5244 

-116 

.  99°C 

26 . 932 

0.5344 

25.330 

0.5022 

20.264 

0.4891 

31.601 

0.5155 

29.977 

0.4804 

22.298 

0.4783 

37 . 564 

0.4910 

35.427 

0.4544 

26.413 

0.4579 

42.513 

0.4710 

38.979 

0.4346 

30.248 

0.4371 

48.720 

0.4420 

45.6S7 

0.3989 

34.117 

0.4144 

54.588 

0.4127 

51.130 

0.3618 

37.210 

0.3958 

60.474 

0.3811 

56.200 

0.3220 

43.662 

0.3458 

56.655 

0.3174 

48 . 344 

0.2936 

60.867 

0.2770 

49.507 

0.2790 

-113. 

97°C 

-116. 

O 

o 

O 

51.297 

0.2388 

20.149 

0.5044 

22.300 

0.4835 

52.072 

0.1745 

24.462 

0.4847 

27.849 

0.4560 

52.218 

0.1671 

28.S93 

0.4624 

32.648 

0.4297 

52.343 

0.1989 

33.731 

0.4370 

37 . 468 

0.4012 

52 . 649 

0.1776 

53 . 000 

0.1587 

Vo, 

atm. 

100a  (3) 

100/3  (3) 

0  to 

0  to 

99 . 5  to 

0  to 

0  to 

15 . 6°C 

99 . 5°C 

199. 5°C 

15 . 6°C 

99.5°C 

100 

0.538 

0.486 

0.480 

0.492 

200 

0.561 

0.534 

0.300 

0.570 

0.613 

300 

0.528 

0.512 

0.297 

0.641 

0.696 

400 

0.450 

0.459 

0.280 

0.691 

0.731 

500 

0.388 

0.405 

0.264 

0.697 

0.740 

600 

0.341 

0.357 

0.245 

0.737 

700 

0.301 

0.320 

0.226 

800 

0.270 

0.288 

0.212 

0.705 

900 

0.248 

0.261 

0.198 

1000 

0.233 

0.241 

0.679 

1200 

0.212 

0.66S 

1500 

0.190 

0.657 

1800 

0.174 

2000 

0.165 

0.602 

2400 

0.148 

0.580 

2500 

0.145 

2800 

0.137 

0.538 

3000 

0.134 

V, 

m  Hg 

100a  (52) 

1 

V 

100/3  (52) 

0  to 
50°C 

0  to 
100°C 

0  to 
50°C 

0  to 
100°C 

0 

0.3660 

0.3660 

0 

0.3660 

0.3660 

1 

0.3679 

0.3676 

l 

0.3677 

0.3676 

5 

0.3752 

0.3739 

5 

0.3739 

0.3734 

10 

0.3842 

0.3817 

10 

0.3817 

0.3809 

15 

0.3932 

0.3894 

15 

0.3894 

0.3882 

20 

0.4019 

0.3971 

20 

0.3970 

0.3956 

25 

0.4107 

0.4047 

25 

0 . 4044 

0.4028 

30 

0.4193 

0.4123 

30 

0.4117 

0.4101 

V, 

m  Hg 

100a  (52) 

1 

V 

100/3  (52) 

0  to 
50°C 

0  to 
100°C 

0  to 
50°C 

o  o 

tH 

35 

0.4279 

0.4199 

35 

0.4190 

0.4174 

40 

0.4364 

0.4274 

40 

0.4262 

0.4247 

45 

0.4446 

0.4347 

45 

0.4337 

0 . 4322 

50 

0.4530 

0.4420 

50 

0.4411 

0.4396 

55 

0.4614 

0.4492 

55 

0.4488 

0.4472 

60 

0.4696 

0.4563 

60 

0.4565 

65 

0.4777 

0.4632 

65 

0.4642 

70 

0 . 4856 

0.4701 

75 

0.4935 

0.4768 

p,  respectively  p0  =  1  atm.  (70) 

100a  I  100/3 

0°C  I  0  to  100°C  1  0°C  I  0  to  10Q°C 

0.3675  1  0.3672  [  0.3672  |  0.3671 


Xe,  Xenon 

v  =  1.000  at  0°C  and  1  atm.  (113) 
p,  atm.  |  pv  |  p,  atm.  |  pv  \  p,  atm.  |  pv 


11.2°C  |  237. 3°C 


25 

65 

0 

697 

36 

39 

0.628 

53 

53 

1 

397 

26 

62 

0 

691 

38 

42 

0.612 

57 

97 

1 

389 

27 

68 

0 

685 

40 

69 

0.598 

63 

21 

1 

377 

28 

79 

0 

677 

43 

24 

0.576 

69 

62 

1 

375 

30 

07 

0 

670 

46 

22 

0.552 

77 

54 

1 

359 

31 

40 

0 

659 

49 

39 

0.522 

88 

15 

1 

354 

32 

92 

0 

650 

53 

20 

0.437 

102 

55 

1 

357 

34 

57 

0 

640 

Air 


V, 

pv  (3) 

atm. 

0°C 

15.70°C 

99.40°C 

200. 4°C 

1 

1.0000 

100 

0.9730 

1 . 0389 

1.4030 

150 

0.9S40 

1.0555 

1.4310 

1.8430 

200 

1.0100 

1.0855 

1.4670 

1.8860 

250 

1.0490 

1 . 1260 

1.5110 

1.9340 

300 

1.0975 

1.1740 

1.5585 

1.9865 

350 

1 . 1540 

1.2250 

1.6085 

2.0410 

400 

1.2145 

1.2835 

1 . 6625 

2.0960 

450 

1.2765 

1.3460 

1 . 7200 

2.1530 

500 

1.3400 

1.4110 

1.7815 

2.2110 

550 

1.4040 

1 . 4740 

1 . 8440 

2.2700 

600 

1.4700 

1.5375 

1.9060 

2.3300 

650 

1 . 5365 

1.6015 

1 . 9670 

2.3900 

700 

1.6020 

1.6670 

2.0300 

2.4515 

750 

1.6690 

1 . 7340 

2.0930 

2.5130 

800 

1.7345 

1.8000 

2.1555 

2.5750 

850 

1.7990 

1.8655 

2.2180 

2.6370 

900 

1.8640 

1 . 9300 

2.2830 

2.7000 

950 

1.9280 

1.9960 

2.3490 

2.7640 

1000 

1.9920 

2.0600 

2.4150 

2 . 8280 

,  atm. 

pv  (3) 

o°c 

15.7°C 

45. 10°C 

1 

1.0000 

500 

1.3400 

1000 

1.9990 

2.0615 

2.1765 

1100 

2.1329 

2.1912 

2.3067 

1200 

2.2596 

2.3196 

2.4360 

1300 

2.3842 

2 . 4440 

2.5610 

1400 

2.5081 

2.5676 

2.6838 
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Air. — ( Continued ) 


p,  atm. 

pv  (3) 

0°C 

15 . 7°C 

45 . 10°C 

1500 

2.6310 

2.6902 

2.8072 

1600 

2.7528 

2.8112 

2.9320 

1700 

2.8738 

2.9325 

3.0540 

1800 

2.9916 

3.0510 

3.1725 

1900 

3.1103 

3.1692 

3.2927 

2000 

3.2260 

3.2860 

3.4100 

2100 

3.3400 

3.4209 

3 . 5248 

2200 

3.4540 

3.5156 

3 . 6388 

2300 

3.5661 

3.6294 

3.7547 

2400 

3.6S04 

3 . 7428 

3.8688 

2500 

3.7912 

3.8550 

3.9837 

2600 

3.9000 

3.9650 

4.0963 

2700 

4 . 0081 

4.0770 

4 . 2052 

2800 

4.1146 

4.1860 

4.3148 

2900 

4.2195 

4 . 2934 

4.4225 

3000 

4.3230 

4.3980 

4.5285 

p  in  atm.;  pv  =  1.0000  at  0°C  and  1  atm.;  range,  0  to  100  atm.  (53) 


0°C 

pv  = 

=  1.0006 

- 

CO 

o 

o 

o 

© 

+ 

0.05302p2 

50°C 

pv  = 

=  1.1838 

— 

0.03141p 

+ 

0.05217p2 

100°C 

pv  = 

=  1.3668 

+ 

0.03159p 

+ 

0.06179p2 

150°C 

pv  = 

=  1.5500 

+ 

0.03380p 

+ 

0.05135p2 

200°C 

pv  = 

=  1.7328 

+ 

0.0s550p 

+ 

0.06105p2 

Leiden  Temperature  Scale 
pv  =  1.0000  at  0°C  and  1  atm.  (108) 


V, 

atm. 

pv 

V, 

atm. 

pv 

V 

atm. 

pv 

V, 

atm. 

V 

20 . 00°C 

— 70.09°C 

— 122.03°C 

— 129.97°C 

28.548 

34.103 

42.747 

57.300 

61.426 

1.0654 

1.0637 

1.0613 

1.0598 

1.0595 

52.810 

58.860 

0.6611 

0.6533 

34.122 

36.736 

39.458 

0 . 4232 
0.4112 
0.3985 

30.961 
33.458 
35 . 729 

0.3864 

0.3717 

0.3580 

— 135.00°C 

140.00°C 

28 . 877 
31.113 
33.009 

0.3627 

0.3476 

0.3337 

27.055 

30.174 

0.3374 

0.3106 

— 84.08°C 

— 103.48°C 

48.031 

52.753 

56.250 

0.5979 

0.5890 

0.5830 

40 . 760 
43.411 
45.017 
48 . 400 

0.5099 

0 . 5024 
0.4979 

0 . 4882 

p,  atm. 

pv 

— 145.05°C 

25.033 

26.721 

27.876 

0.3126 

0.2947 

0.2805 

100a  (3) 

100/3  (3) 

V, 

0  to 

0  to 

99 . 4  to 

0  to 

0  to 

(i  Llll . 

15.7°C 

99.4°C 

200. 4°C 

15 . 7°C 

99.4°C 

100 

0.444 

0.446 

0.462 

200 

0.475 

0.455 

0.287 

0.541 

0.552 

300 

0.436 

0.422 

0.275 

0.616 

0.600 

400 

0.370 

0.371 

0.261 

0.621 

0.617 

500 

0.327 

0.331 

0.241 

0.637 

0.617 

600 

0.294 

0.294 

0.222 

0.616 

700 

0.265 

0.269 

0.207 

800 

0.241 

0.244 

0.194 

0.605 

900 

0.223 

0.226 

0.182 

1000 

0.206 

0.214 

0.171 

0.567 

1200 

0.177 

0.504 

1500 

0.144 

0.467 

1800 

0.124 

0.439 

2000 

0.116 

0.417 

2400 

0.108 

0.403 

2500 

0.107 

2800 

0.110 

3000 

0.110 

V, 

m  Hg 

100a 

53,  55) 

0  to  50°C 

0  to  100°C 

0  to  150°C 

0  to  200° C 

1 

0.3676 

0.3674 

0.3673 

0.3672 

10 

0.3803 

0.3785 

0.3769 

0.3760 

20 

0 . 3943 

0.3904 

0.3876 

0.3855 

30 

0.4078 

0.4019 

0.3978 

0.3947 

40 

0 . 4203 

0.4126 

0.4072 

0.4031 

50 

0.4315 

0.4224 

0.4156 

0.4106 

60 

0.4412 

0.4309 

0.4230 

0.4172 

70 

0.4502 

0.4385 

0.4295 

0.4230 

75 

0.4543 

0.4418 

0.4325 

0.4255 

1 

100/3  ( 

53,  55) 

v 

0  to  50°C 

0  to  100°C 

0  to  150°C 

0  to  200°C 

1 

0.3675 

0.3675 

0.3674 

0.3674 

10 

0.3798 

0.3794 

0.3790 

0.3788 

20 

0.3940 

0.3932 

0.3925 

0.3919 

30 

0 . 4080 

0.4067 

0.4056 

0 . 4048 

40 

0.4216 

0.4201 

0.4186 

0.4178 

50 

0.4351 

0.4337 

0.4322 

60 

0.4486 

65 

0.4557 

100a,  constant  pressure  (141) 


p,  atm. 

0  to 
100°C 

0  to 

16°C 

0  to 
—  35°C 

0  to 

— 78.5°C 

0  to 

—  103. 5°C 

0  to 

—  130°C 

0  to 

— 135°C 

0  to 

— 140°C 

0  to 

— 145°C 

10 

0.375 

0.376 

20 

0.383 

0.387 

0.401 

0.410 

0.427 

0.440 

0.450 

30 

0.392 

0.398 

0.420 

0.434 

0.462 

0.477 

0.492 

0.519* 

40 

0.402 

0.408 

0.438 

0.461 

0.508 

0.544 

0.632 

50 

0.410 

0.419 

0.430 

0.457 

0.487 

0.569 

0.619 

60 

0.418 

0.429 

0.442 

0.476 

0.512 

0.610 

0.622 

70 

0.425 

0.438 

0.454 

0.494 

0.536 

0.612 

80 

0.431 

0.446 

0.467 

0.512 

0.557 

0.607 

90 

0.437 

0.452 

0.479 

0.527 

0.572 

100 

0.441 

0.458 

0.489 

0.537 

0.579 

110 

0.445 

0.462 

0.497 

0.545 

0.580 

120 

0.449 

0.465 

0.501 

0.550 

0.577 

130 

0.468 

0.551 

0.571 

*  n  =  29  atm. 
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i&-Table,  Chemical  Compounds 

Standard  arrangement 
NH3,  Ammonia  (63) 


v  39  cm3/ g  j  y  —  44  cm3/ g  |  v  =  49  cm3/g  |  v  =  54  cm3/g  |  v  =  59  cm3/g 


t,  °c 

p,  atm. 

t,  °C 

p,  atm. 

t,  °C 

p,  atm. 

t,  °c 

p,  atm. 

t,  °C 

p,  atm. 

75.14 

32 . 522 

69.65 

28.992 

62.00 

25.709 

61.96 

23.891 

55.70 

21.597 

75.21 

32 . 509 

75.86 

29.951 

69.68 

26.750 

69.69 

24 . 825 

60.31 

22.105 

80.16 

33.371 

79.86 

30.547 

75.81 

27 . 532 

75.24 

25.475 

65.98 

23.075 

84.73 

34.153 

89.42 

31.863 

79.77 

28 . 059 

79.69 

25.955 

73.57 

23.553 

89.51 

34 . 925 

94.03 

32.522 

84.81 

28.689 

84.66 

26 . 536 

73 . 83 

23.576 

93.81 

35 . 628 

100.32 

33.416 

89.37 

29 . 262 

84.60 

26.511 

79.16 

24.114 

100.32 

36.703 

104.94 

34.057 

94.09 

29.858 

89.35 

27.058 

79.71 

24 . 172 

105.66 

37 . 584 

110.81 

34.864 

100.37 

30 . 638 

94.06 

27 . 574 

83.22 

24.537 

110.78 

38.397 

115.88 

35.532 

105.02 

31.201 

100.38 

28.274 

88.06 

25 . 022 

115.95 

39.234 

121.29 

36.261 

111.18 

31.953 

104.88 

28.757 

92.82 

25.514 

121.25 

40.047 

127.01 

37.011 

115.91 

32 . 508 

111.05 

29 . 422 

97.61 

25.992 

121.14 

33 . 142 

115.94 

29.938 

103.46 

26 . 561 

126.66 

33 . 788 

121.21 

30.507 

109.25 

27.125 

131.91 

34.384 

126.55 

31.070 

115.10 

27.699 

132.00 

31.632 

119.34 

28.084 

123.92 

28.526 

128.81 

29.016 

134.89 

29.549 

140.47 

30.079 

146 . 23 

30.629 

152.47 

31.203 

158.70 

31.780 

164.31 

32 . 292 

v  is  expressed  in  cm3/g  (75) 


V 

1300 

500 

300 

200 

150 

115 

85.5 

V 

1300  j 

500 

300 

200 

150 

115 

85.5 

t,  °C 

V  (kg/cm 

2) 

t, 

V  (kg/cm2) 

-35 

0 . 8935 

50 

1.2263 

3 . 1403 

5.1504 

7.571 

9.885 

12.566 

16.245 

-30 

0.9110 

100 

1.4199 

3.6549 

6.0256 

8.919 

11.730 

15.051 

19.745 

-20 

0.9512 

150 

1.6128 

4.1639 

6.8854 

10.231 

13.510 

17.419 

23.026 

-10 

2.5017 

200 

1.8050 

4.6695 

7.7376 

11.524 

15.257 

19.733 

26 . 204 

0 

1 . 0305 

2.6116 

250 

5.1735 

8.5847 

12.807 

16.986 

22.014 

29 . 322 

+  5 

4.3267 

300 

9.4291 

14.084 

18.703 

24 . 278 

10 

4.4212 

p,  respectively  p0  = 

1  atm.  (70) 

15 

6.573 

100a 

| 

100/3 

25 

1 . 1288 

2.8788 

4 . 7000 

6.866 

8.905 

- ; - 

- j — 

30 

9.105 

11.499 

o°c 

I  0  to  100“C  | 

0°C 

0  to  100°C 

35 

11.770 

0.386 

1 

0.380 

1 

0.3S0 

0.377 

CO2,  Carbon  dioxide 


Values  of  pv  (3) 


p,  atm. 

o°c 

10°C 

20°C 

30°C 

40°C 

50°C 

60°C 

70°C 

80°C 

90°C 

1 

50 

1.0000 

0.1050 

0.1145 

0.6800 

0.7750 

0.8500 

0.9200 

0 . 9840 

1 . 0430 

1.0960 

1 . 1530 

75 

0.1530 

0.1630 

0.1800 

0.2190 

0 . 6200 

0.7470 

0.8410 

0.9180 

0.9880 

1.0515 

100 

0 . 2020 

0.2130 

0 . 2285 

0.2550 

0.3090 

0.4910 

0.6610 

0.7770 

0.8725 

0.9535 

125 

0 . 2490 

0 . 2620 

0.2785 

0 . 3000 

0.3350 

0.3950 

0.5100 

0.6430 

0.7590 

0.8580 

150 

0 . 2950 

0.3090 

0 . 3260 

0.3460 

0.3770 

0.4190 

0.4850 

0.5750 

0 . 6805 

0.7815 

175 

0.3405 

0.3550 

0.3725 

0.3930 

0.4215 

0.4570 

0.5055 

0.5730 

0.6515 

0.7410 

200 

0.3850 

0.4010 

0.4190 

0.4400 

0.4675 

0 . 5000 

0.5425 

0.5955 

0.6600 

0.7315 

225 

0.4305 

0 . 4455 

0.4655 

0.4875 

0.5130 

0.5425 

0 . 5825 

0.6285 

0.6815 

0.7460 

250 

0.4740 

0.4900 

0.5100 

0.5335 

0.5580 

0.5865 

0.6250 

0.6670 

0.7135 

0.7690 

275 

0.5170 

0.5340 

0.5545 

0.5775 

0.6040 

0.6330 

0.6675 

0.7070 

0.7515 

0.8015 

300 

0.5595 

0.5775 

0 . 5985 

0.6225 

0.6485 

0.6765 

0.7100 

0.7485 

0.7900 

0.8375 

350 

0 . 6445 

0.6640 

0.6850 

0.7090 

0.7365 

0.7650 

0.7980 

0.8325 

0.8725 

0.9135 

400 

0 . 7280 

0.7475 

0.7710 

0.7950 

0 . 8230 

0.8515 

0.8840 

0.9180 

0.9560 

0.9660 

450 

0.8090 

0.8310 

0.8550 

0.8800 

0.9075 

0 . 9365 

0.9690 

1.0035 

1.0400 

1.0775 

500 

0.8905 

0.9130 

0.9380 

0.9630 

0 . 9900 

1.0210 

1.0540 

1.0880 

1 . 1240 

1.1610 

550 

0.9700 

0.9935 

1.0200 

1.0465 

1.0740 

1 . 1035 

1 . 1370 

1 . 1720 

1.2085 

1.2430 
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C02,  Carbon  dioxide. — ( Continued ) 


Values  of  pv  (3) 


p,  arm. 

0°C 

10°C 

20°C 

30°C 

40°C 

50°C 

60°C 

70°C 

80°C 

j  90°C 

600 

1 . 0495 

1.0730 

1.0995 

1 . 1275 

1.1570 

1 . 1865 

1.2190 

1 . 2540 

1.2900 

1.3265 

650 

1 . 1275 

1.1530 

1 . 1800 

1.2075 

1.2375 

1.2680 

1.3010 

1.3360 

1.3725 

1.4085 

700 

1.2055 

1.2320 

1.2590 

1.2890 

1.3190 

1 . 3500 

1.3825 

1.4170 

1.4535 

1.4900 

750 

1.2815 

1.3105 

1.3395 

1.3700 

1.4000 

1.4315 

1.4640 

1.4985 

1.5335 

1.5705 

800 

1.3580 

1.3870 

1.4170 

1.4475 

1.4790 

1.5105 

1 . 5435 

1 . 5780 

1.6140 

1.6505 

850 

1.4340 

1.4625 

1.4935 

1.5245 

1.5570 

1.5885 

1 . 6225 

1 . 6575 

1.6925 

1 . 7285 

900 

1.5090 

1.5385 

1.5685 

1.6000 

1.6325 

1 . 6650 

1.6995 

1 . 7345 

1.7710 

1.8075 

950 

1.5830 

1.6115 

1.6430 

1.6740 

1 . 7065 

1.7395 

1.7745 

1.8100 

1 . 8470 

1.8845 

1000 

1 . 6560 

1.6850 

1.7160 

1 . 7480 

1 . 7800 

1.8140 

1 . 8475 

1 . 8840 

1.9210 

1.9590 

p,  atm. 

100°C 

137°C 

198°C 

258°C 

p,  atm. 

100°C 

137°C 

198°C 

50 

1.2065 

1.3S00 

450 

1.1190 

1.2880 

1.6160 

75 

1.1180 

1.3185 

1.6150 

1.8670 

500 

1.2005 

1.3620 

1 . 6775 

100 

1.0300 

1.2590 

1 . 5820 

1.8470 

550 

1.2830 

1 . 4400 

1 . 7450 

125 

0.9470 

1.2050 

1.5530 

1.8310 

600 

1.3655 

1.5180 

1.8120 

150 

0 . 8780 

1 . 1585 

1.5295 

1.8180 

650 

1.4475 

1.5960 

1.8835 

175 

0.8320 

1 . 1230 

1.5100 

1.8095 

700 

1 . 5285 

1.6760 

1.9560 

200 

0.S145 

1.0960 

1.4960 

1.8040 

750 

1.6100 

1 . 7565 

2 . 0330 

225 

0.8175 

1 . 0835 

1.4890 

1.8035 

800 

1.6890 

1 . 8355 

2.1080 

250 

0.8355 

1.0810 

1.4870 

1.8060 

850 

1 . 7680 

1.9150 

2.1860 

275 

0.8600 

1.0885 

1 . 4875 

1.8115 

900 

1.8460 

1 . 9940 

2 . 2600 

300 

0 . 8900 

1 . 1080 

1 . 4935 

1 . 8200 

950 

1.9230 

2 . 0720 

2.3350 

350 

0.9615 

1 . 1565 

1.5210 

1 . 8465 

1000 

1 . 9990 

400 

1 . 0385 

1.2175 

1.5630 

1.8830 

Compressibility  in  the  Neighborhood  of  Saturation 
p  in  atm.:  v  =  1.0000  at  0°C  and  0  atm.  f62) 


V 

p,  atm. 

pv 

25.55°C 

0 . 008573 

63.12 

0.5411 

0.007812 

64.36 

0 . 5028 

28. 15°C 

0 . 009338 

63.44 

0 . 5924 

0.008565 

65.19 

0 . 5583 

V 

p,  atm. 

pv 

28 . 15°C 

0.007807 

66.75 

0.5212 

0 . 007030 

67.99 

0 . 4780 

0.006950 

68.19 

0.4739 

0.006673 

68.39 

0 . 4564 

Border  Curve  in  the  Neighborhood  of  the  Critical 

Point  (62) 


Beginning  condensation 


End  condensation 


t,  °C 

V 

p,  atm. 

t,  °C 

V 

p,  atm. 

30.05 

30.82 

0.005594 
0 . 004833 

71.47 

72 . 725 

30.11 

30.81 

1  0.003328 
|  0.003725 

71.53 

72.74 

Critical  temperature  =  30.98°C; 
critical  volume  =  0.00443;  v  = 

critical  pressure  =  72.93  atm., 
1.0000  at  0°C  and  0  atm.  (62) 

V 

p,  atm. 

pv 

1  v 

p,  atm. 

pv 

Critical  isothermal  (30 . 98°C) 

(  Critical  isothermal  (30.98°C) 

0.010068 

63.36 

0.6379 

0.003959 

72.96 

0 . 2888 

0.009314 

65.39 

0 . 6090 

0 . 003656 

72.99s 

0 . 2669 

0.008582 

67.22 

0.5769 

0.003296 

73.53 

0.2423 

0.007809 

69.085 

0.5395 

0 . 003230 

73.89 

0.2387 

0.007031 

70.73 

0.4973 

0.003051 

75.43 

0 . 2302 

0.006275 

71.95 

0.4515 

0 . 002862 

79.43 

0 . 2273 

0.005483 

72.745 

0.3988 

0.002721 

86.10 

0.2343 

0.005102 

72.87 

0.3718 

0 . 002593 

95.70 

0.2482 

0.004777 

72.93 

0.3484 

0 . 002509 

106.18 

0.2664 

0.004403 

72.94 

0.3211 

0.002435 

119.35 

0 . 2906 

0.004254 

72.98 

0.3104 

0.002362 

138.65 

0.3275 

V 

|  p,  atm. 

pv  \ 

V 

p,  atm. 

pv 

31.89°C 

34.02°C 

0.010086 

63.87 

0 . 6442 

0.010067 

65.18 

0.6562 

0.009314 

65.995 

0.6147 

0 . 009337 

67.295 

0 . 6283 

0.008570 

67.94s 

0.5823 

0 . 008560 

69.49 

0 . 5948 

0.007771 

70.03 

0.5442 

0.007791 

71.64 

0 . 5581 

0.007017 

71.68 

0.5030 

0.007023 

73 . 65 

0.5173 

0.006267 

73.035 

0.4577 

0.006255 

75.34 

0.4712 

0.005528 

73.94 

0.4087 

0.005529 

76.605 

0.4236 

0.005117 

74.24 

0 . 3799 

0 . 004672 

77.57s 

0 . 3624 

0.004742 

74.44 

0 . 3530 

0.003971 

78.385 

0.3113 

0.004364 

74.56 

0.3254 

0 . 003243 

81.11 

0.2630 

0.003942 

74.69 

0.2944 

0.002955 

86.16 

0.2546 

0.003610 

75.00 

0.2707 

0.002746 

95.02 

0.2609 

0 . 003228 

76.20 

0.2460 

0.002614 

105.95 

0 . 2770 

0 . 002883 

82.02 

0.2365 

0.002510 

119.53 

0.3000 

0.002717 

89.90 

0 . 2443 

0 . 002426 

136 . 66 

0.3316 

0.002593 

99.77 

0.2587 

0.002503 

111.45 

0.2790 

0.002439 

122 . 79 

0.2995 

0 . 002377 

136.71 

0.3249 

37 . 09°C 

41 ,95°C 

0.010863 

64.56 

0.7013 

0.011546 

64.85 

0.7487 

0.010093 

66.90 

0.6752 

0.010794s 

67.28 

0.7262 

0.009339 

69.20 

0.6471 

0.010047 

69.81 

0.7014 

0.008554 

71.73 

0.6135 

0.009211 

72.78 

0 . 6704 

0.007810 

74.11 

0.5788 

0.008486 

75.48 

0.6405 

0.007059 

76.40 

0 . 5394 

0.007640 

78.57 

0.6003 

0.006287 

78.58s 

0 . 4940 

0.006915 

81.31 

0.5622 

0.005525 

80.47 

0.4446 

0.006181 

84.04 

0.5194 

0.004770 

82.11 

0.3917 

0.005320 

87.18 

0.4638 

0.004011 

83.89 

0.3365 

0.004530 

90.13 

0.4082 

0.003230 

88.89 

0.2871 

0.003778 

94.10 

0.3555 

0.002799 

103.08 

0.2885 

0 . 003087 

105.01 

0.3242 

0 . 002609 

119.27 

0.3112 

0.002817 

117.96 

0.3323 

0.002495 

136.01 

0.3393 

0 . 002642 

134.85 

0.3563 

P-V-T  RELATIONS— GASES  (CO*) 
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V 

p,  atm. 

pv 

V 

p,  atm. 

pv 

48. 10°C 

57.75°C 

0.012311 

65.20 

0.8027 

0.013174 

66.27 

0.8730 

0.011572 

67.69 

0.7833 

0.012356 

69.20 

0 . 8550 

0.010787s 

70.52 

0.7607 

0.011586 

72.18 

0.8363 

0 . 009970 

73.61 

0.7339 

0.010807 

75.42 

0.8151 

0.009232 

76.61 

0 . 7073 

0.010009 

78.99 

0.7906 

0 . 008442 

80.07 

0 . 6760 

0.009271 

82.49 

0.7648 

0.007678 

83.38 

0.6402 

0.008482 

86.62 

0 . 7347 

0.006899 

87.07 

0.6007 

0.007668 

91.16 

0.6990 

0.006118 

90.90 

0.5561 

0.006930 

95.79 

0.6638 

0.005380 

94.78 

0.5099 

0.006113 

101.32 

0.6194 

0.004570 

99.62 

0.4552 

0.005372 

107.06 

0.5751 

0.003823 

105.50 

0 . 4033 

0.004596 

114.45 

0.5260 

0.0031295 

119.38 

0.3736 

0.003795 

126.10 

0.4786 

0.002864 

135.56 

0.3883 

0.003421 

135.81 

0.4647 

P, 

m  Hg 

100c*  (2  5) 

100(3  (25) 

0  to 
20°C 

0  to 
40°C 

0  to 
100°C 

0  to 
20°C 

0  to 
40°C 

0  to 
100°C 

0.518 

0.3713 

0.3710 

0.3707 

0.998 

0.3760 

0.3754 

0.3741 

0.3734 

0.3730 

0.3726 

1.377 

0.3797 

0.3791 

0.3770 

p,  respectively  p0  =  1  atm.  (70) 
100c* |  100/3 


0°C 

|  0  to  100°C  | 

0°C 

|  0  to  100°C 

0.3750 

|  0.3722 

0.3723 

|  0.3711 

Values  of  pv 

v  =  1.0000  at  0°C  and  0  atm.  (62) 


1 

V 

25 . 55°C 

28. 15°C 

30.98°C 

31.89°C 

34.02°C 

37.09°C 

41.95°C 

48. 10°C 

57.75°C 

80 

0.8583 

100 

0.6355 

0.6411 

0.6538 

0.6719 

0.6997 

0.7349 

0.7903 

120 

0.5467 

0.5653 

0.5715 

0.5844 

0.6036 

0.6335 

0.6712 

0.7285 

140 

0.4839 

0.5037 

0.5094 

0.5240 

0.5440 

0.5746 

0.6135 

0.6743 

160 

0.4499 

0.4566 

0.4708 

0.4918 

0.5237 

0.5640 

0.6273 

180 

0.4039 

0.4106 

0.4254 

0.4466 

0 . 4796 

0.5212 

0.5864 

200 

0.3646 

0.3716 

0.3863 

0.4081 

0.4416 

0.4847 

0.5521 

220 

0.3314 

0.3387 

0.3494 

0.3754 

0.4094 

0.4536 

0.5226 

240 

0.3041 

0.3109 

0.3226 

0.3477 

0.3819 

0.4264 

0.4991 

260 

0.2806 

0.2875 

0.3021 

0.3243 

0.3597 

0.4048 

0.4812 

280 

0.2611 

0.2680 

0.2825 

0.3052 

0.3423 

0.3872 

0.4692 

300 

0.2448 

0.2521 

0.2677 

0.2915 

0.3302 

0.3763 

320 

0.2333 

0.2410 

0.2590 

0.2835 

0.3245 

0.3737 

340 

0.2058 

0.2273 

0.2321 

0.2554 

0.2863 

0.3255 

0.3817 

360 

0.1806 

0 . 2043 

0.2305 

0.2401 

0.2588 

0 . 2900 

0.3362 

380 

0.1886 

0.2140 

0.2427 

0.2530 

0.2742 

0 . 3073 

400 

0.2084 

0.2379 

0.2690 

0.2800 

0.3031 

0.3376 

420 

0.2442 

0.2780 

0.3199 

0.3230 

440 

0.3118 

Values  of 


/10SQi2  ~  Vtl) 
\  vh{ti  —  ti) 


^  at  various  pressures  (3) 


P, 

atm. 

0  to 
10°C 

50 

905 

60 

800 

75 

654 

85 

637 

100 

544 

125 

522 

150 

474 

175 

423 

200 

416 

250 

337 

300 

322 

400 

268 

500 

253 

600 

224 

800 

214 

1000 

175 

10  to 
20°C 

20  to 
30°C 

1259 

1394 

1043 

2166 

872 

1425 

728 

1159 

630 

772 

550 

613 

493 

550 

449 

501 

408 

461 

364 

401 

314 

311 

274 

266 

247 

255 

216 

215 

184 

180 

30  to 
40°C 

40  to 
50°C 

1097 

823 

1557 

1081 

18310 

2048 

9079 

4965 

2128 

5899 

1666 

1791 

922 

1114 

728 

842 

625 

695 

459 

511 

418 

432 

352 

346 

280 

313 

261 

255 

218 

223 

183 

191 

50  to 
60°C 

60  to 

70°C 

70  to 

80°C 

80  to 

90°C 

695 

600 

508 

520 

853 

705 

604 

560 

1258 

916 

762 

643 

1813 

1222 

921 

753 

3462 

1755 

1229 

928 

2911 

2608 

1804 

1304 

1575 

1855 

1835 

1484 

1061 

1335 

1370 

1374 

850 

977 

1083 

1083 

656 

672 

697 

778 

495 

542 

554 

601 

382 

384 

414 

419 

323 

322 

330 

329 

274 

287 

287 

283 

219 

224 

228 

226 

184 

198 

197 

198 

90  to 

100°C 

100  to 

137°C 

137  to 

198°C 

198  to 

258°C 

464 

521 

595 

485 

369 

260 

696 

802 

601 

420 

279 

1037 

1247 

864 

525 

313 

1228 

945 

565 

330 

1134 

934 

798 

343 

865 

794 

616 

358 

627 

662 

570 

364 

426 

466 

465 

341 

349 

364 

386 

293 

302 

317 

233 

234 

243 

204 

234 

14 


INTERNATIONAL  CRITICAL  TABLES 


NO,  Nitric  oxide 


p, 

pv  (21) 

atm. 

+9.0°C 

—  20°C 

—  40°C 

—  60°C 

— 78.6°C 

1 

1.000 

1.000 

1.000 

1.000 

1.000 

30 

0.9625 

0.9475 

0.9365 

0.9215 

0.893 

40 

0.950 

0.931 

0.9135 

0.891 

0.779 

50 

0.938 

0.913s 

0.889s 

0.859s 

0.779 

60 

0.926 

0.897 

0.864s 

0 . 8245 

0.7095 

70 

0.913s 

0.880s 

0.838s 

0.785 

0.642 

80 

0.9025 

0.863s 

0.812s 

0 . 764s 

0.573s 

90 

0.892 

0.8455 

0.789 

0.707s 

0.520 

100 

0.8815 

0.849s 

0.768 

0.662 

0.475s 

110 

0.862 

0.813s 

0.7475 

0.617 

0.441 

120 

0.862 

0.800 

0.727 

0.576 

0.419 

130 

0.854s 

0.787 

0.711 

0.545 

0.424 

140 

0.8545 

0.776 

0.692 

0.528 

0.4335 

150 

0.843 

0.767 

0.674s 

0.518 

0 . 4435 

160 

0.8375 

0.75S 

0.659 

0.524 

0.452s 

CH4)  Methane  (64)* 


v, 

cm3/g 

V- 

atm . 

1 

pv 

V, 

atm. 

pv 

V, 

atm. 

pv 

0°C 

50°C 

100°C 

1.00 

1.0000 

35.104 

36.37 

0.9156 

44.55 

1.1216 

52.63 

1  3250 

30.089 

41.89 

0 . 9040 

51.55 

1.1124 

61.17 

1  3200 

25.074 

49.21 

0.8849 

61.20 

1 . 1005 

72.96 

1.3120 

20.059 

59.85 

0.8610 

75.35 

1.0S40 

90.56 

1 . 3028 

15.045 

76.47 

0.8251 

98.34 

1.0611 

119.88 

1.2935 

10.030 

107.25 

0.7715 

143.66 

1.0334 

179.61 

1.2920 

9.026 

117.08 

0.7579 

159.21 

1 . 0306 

200.51 

1 . 2980 

8.024 

129.73 

0.7465 

179 . 03 

1 . 0303 

227.58 

1 . 3096 

150°C 

200 °C 

35.104 

60.70 

1 . 5282 

68.66 

1.7286 

30.089 

70.68 

1.5252 

80.09 

1 . 7283 

25.074 

84.64 

1 . 5220 

96.22 

1.7303 

20.059 

105.63 

1.5196 

120.42 

1 . 7324 

15.045 

140.95 

1.5208 

161.76 

1.7454 

10.030 

214.59 

1 . 5436 

250.03 

1.7985 

9.026 

240.62 

1.5576 

280.55 

1.8161 

8.024 

275.10 

1.5831 

321.92 

1.8525 

*  See  C1  5  5)  for  revision  of  this  table. 

p,  m  Hg 

s 

0 

0 

|  100(3 

|  Lit. 

0.760 

|  0  to  100°C  |  0.3683 

|  0.3680 

(64) 

p,  respectively  p0  = 

1  atm.  (70) 

100a  | 

100/3 

0°C 

|  0  to  100°C  | 

0°C  | 

0  to  100°C 

0.369 

0.3680 

0.368 

0.3677 

CH3CI,  Methyl  chloride 
v  =  1.0000  at  0°C  and  1  atm.  (56>  65) 


p,  atm. 

pv 

p,  atm. 

pv 

69.9°C 

84 . 95°C 

15.065 

1.0251 

16.19 

1.0909 

15.425 

1.0190 

16.586 

1 . 0834 

15.76 

1.0115 

17.09 

1.0734 

16.10 

1.0062 

17.61 

1 . 0665 

16.44 

0.9966 

18.13 

1.0561 

18.74 

1.0477 

19.36 

1.0368 

19.40 

1.0367 

20.00 

1.0239 

20.68 

1.0106 

21.49 

0.9969 

22.24 

0.9813 

99.95°C  |  115.0°C 


17.67 

1.1519 

18.26 

1.2231 

18.26 

1 . 1438 

20.12 

1.2000 

19.02 

1 . 1338 

21.57 

1 . 1805 

19.86 

1.1210 

22.99 

1 . 1627 

20.76 

1.1108 

28.99 

1.0785 

21.82 

1.0902 

33.53 

0.9499 

23.15 

1 . 0698 

38.30 

0.9172 

25.14 

1.0361 

40.66 

0 . 8665 

25.94 

1.0220 

26.66 

1.0112 

27.55 

0.9952 

30.71 

0.9309 

At  16.8°C 

p  (mm) 

760  |  1200  |  1650  |  2100  |  2800 

(17) 

pv 

1.00001  0.9796|  0.9648]  0.9533|  0.9335 

p,  respectively  p0  =  1  atm.  (70) 

100a  |  Tm 

0°C  |  0  to  100°C  1  0°C  1  0  to  100°C 

0.403  |  0.389  j  0.392  |  0.385 


C2H2,  Acetylene  (15°) 


p,  atm. 

pv 

o°c 

25°C 

0.5 

1.0057 

1.0989 

1.0 

1.0000 

1.0937 

2.0 

0.9891 

1.0841 

4.0 

.9708 

1.0684 

6.0 

.9530 

1.0531 

8.0 

.  9360 

1.0385 

10.0 

.9194 

1.0255 

12.0 

.9026 

1.0139 

C2H4,  Ethylene 


/  106(^2  -  vh)  \ 

Values  of  I  - ,, - -7- r —  |at  various  pressures  (3) 

V  —  *o  / 


p,  atm. 

0  to 
10°C 

10  to 
20°C 

20  to 
30°C 

30  to 
40°C 

40  to 
50°C 

50  to 
60°C 

60  to 
70°C 

70  to 
80°  C 

80  to 
90°C 

90  to 
100°C 

100  to 
137. 5°C 

137.5  to 
198. 5°C 

50 

4976 

1622 

1135 

902 

744 

671 

585 

539 

502 

406 

332 

75 

948 

1714 

3826 

3500 

2136 

1355 

1019 

834 

743 

663 

516 

387 

100 

661 

893 

1195 

1427 

2040 

1790 

1407 

1109 

945 

847 

641 

438 

125 

533 

696 

769 

967 

1122 

1252 

1353 

1171 

972 

875 

728 

478 

150 

420 

566 

619 

689 

799 

917 

925 

945 

941 

883 

733 

504 

175 

377 

468 

539 

555 

640 

679 

744 

746 

746 

781 

699 

517 

200 

354 

419 

467 

486 

508 

583 

611 

614 

620 

629 

643 

506 

250 

306 

346 

362 

382 

406 

439 

461 

464 

492 

493 

509 

456 

P-V-T  RELATIONS— GASES  (NO  to  C2H4) 
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C2H.i,  Ethylene. — ( Continued ) 


p,  atm. 

0  to 

10  to 

20  to 

30  to 

40  to 

50  to 

60  to 

70  to 

80  to 

90  to 

100  to 

137.5  to 

10°C 

20°C 

30°C 

40°C 

50  °C 

60°C 

70°C 

80°C 

90  °C 

100°C 

137. 5°C 

198. 5°C 

300 

267 

302 

305 

336 

347 

351 

376 

387 

392 

409 

417 

397 

350 

239 

265 

273 

296 

297 

303 

303 

335 

354 

358 

352 

344 

400 

212 

241 

254 

261 

263 

269 

274 

304 

322 

324 

303 

303 

450 

199 

231 

234 

241 

243 

249 

250 

266 

281 

284 

271 

275 

500 

195 

227 

226 

224 

230 

232 

234 

242 

240 

270 

243 

251 

600 

177 

177 

200 

199 

199 

210 

203 

207 

206 

216 

212 

215 

700 

152 

167 

177 

178 

187 

185 

184 

184 

191 

193 

187 

188 

800 

151 

154 

159 

166 

167 

167 

170 

173 

172 

174 

172 

164 

900 

148 

149 

149 

149 

149 

160 

157 

159 

159 

157 

165 

145 

1000 

138 

142 

142 

145 

145 

147 

147 

146 

146 

150 

157 

Values  of  pv  (3) 


0°C 

20°C 

40°C 

60°C 

80°C 

100°C 

137. 5°C 

198. 5°C 

1 

50 

1.0000 

0.1755 

0 . 6290 

0.8140 

0.9535 

1.0770 

1 . 1920 

1 . 3736 

1 . 6520 

100 

0.3100 

0.3600 

0.4705 

0.6680 

0.8465 

1.0050 

1.2466 

1 . 5800 

150 

0 . 4405 

0 . 4850 

0 . 5505 

0 . 6490 

0 . 7760 

0 . 9240 

1 . 1780 

1 . 5400 

200 

0 . 5650 

0.6095 

0 . 6690 

0 . 7440 

0.8380 

0.9460 

1 . 1740 

1 . 5368 

250 

0 . 6870 

0 . 7325 

0.7880 

0 . 8560 

0 . 9370 

1.0315 

1.2284 

1 . 5690 

300 

0 . 8055 

0 . 8520 

0.9075 

0.9720 

1.0475 

1.1330 

1.3100 

1 . 6276 

350 

0 . 9229 

0 . 9690 

1.0250 

1 . 0875 

1 . 1580 

1.2420 

1 . 4060 

1.7010 

400 

1.0365 

1 . 0840 

1.1405 

1 . 2020 

1.2725 

1.3560 

1.5104 

1 . 7900 

450 

1 . 1465 

1 . 1975 

1.2550 

1.3175 

1.3865 

1.4660 

1.6150 

1.8858 

500 

1 . 2555 

1.3075 

1.3670 

1.4310 

1.5000 

1 . 5775 

1.7212 

1.9846 

550 

1.3640 

1.4165 

1.4770 

1 . 5420 

1.6115 

1 . 6855 

1.8290 

2 . 0868 

600 

1.4725 

1 . 5250 

1 . 5865 

1.6520 

1.7215 

1 . 7950 

1.9376 

2.1910 

650 

1.5785 

1.6325 

1 . 6930 

1.7610 

1 . 8305 

1.9035 

2.0450 

2.2950 

700 

1.6835 

1.7375 

1 . 7995 

1.8670 

1.9365 

2.0115 

2.1526 

2.3990 

750 

1.7865 

1.8420 

1.9050 

1.9720 

2 . 0420 

2.1190 

2.2604 

2.5030 

800 

1.8880 

1 . 9460 

2.0100 

2.0775 

2.1495 

2.2245 

2.3684 

2.6060 

850 

1.9900 

2 . 0495 

2.1140 

2.1820 

2.2555 

2.3300 

2.4762 

2.7104 

900 

2.0905 

2.1530 

2.2175 

2 . 2865 

2.3595 

2.4345 

2 . 5848 

2.8104 

950 

2 . 1900 

2.2535 

2 . 3200 

2.3900 

2 . 4635 

2 . 5390 

2.6916 

1000 

2 . 2890 

2.3535 

2.4215 

2 . 4925 

2 . 5660 

2.6425 

2.7980 

p,  atm. 

0°C 

5°C 

7 . 5°C 

10°C 

20°C 

30°C 

40°C 

50°C 

38 

0 . 5955 

0 . 6490 

0 . 6735 

40 

0.5330 

0.6155 

0 . 6425 

0 . 6685 

41 

0.1610 

42 

0.1570 

0.5730 

0.6085 

0.6370 

0 . 7320 

43 

0.1580 

0 . 5470 

44 

0.1600 

0.5150 

0.5675 

0 . 6030 

45 

0.4770 

0 . 6980 

46 

0.1645 

0.1890 

0.5100 

0.5620 

0 . 6840 

47 

0.1850 

0.4670 

48 

0.1695 

0.1855 

0.3300 

0.5075 

0 . 8300 

49 

0.1875 

0.2150 

0.4700 

50 

0.1755 

0.1900 

0.2075 

0 . 4200 

0.6290 

0.7310 

0.8140 

0.8865 

51 

0.2900 

52 

0.1810 

0.1945 

0 . 2060 

0 . 2400 

0.5975 

54 

0 . 2090 

0 . 2290 

0.5610 

0.6905 

0.7810 

0.8595 

56 

0 . 2050 

0.2125 

0 . 2270 

0 . 5235 

58 

0.5180 

0 . 2285 

0 . 4805 

60 

0 . 2025 

0.2145 

0.2315 

0.4300 

0.6195 

0.7285 

0.8170 

65 

0.3310 

0.5500 

0 . 6805 

70 

0.3110 

0.4S30 

0.6310 

0.7430 

75 

0.2425 

0.2535 

0.2655 

0.3110 

0.4300 

0.5805 

0.7045 

80 

0 . 2565 

0.2785 

0.3165 

0.3990 

0.5390 

0 . 6660 

90 

0.3370 

0.3915 

0.4875 

0 . 6060 

100 

0  3100 

0.3305 

0 . 3600 

0  4030 

0.4710 

0 . 5665 

16 


INTERNATIONAL  CRITICAL  TABLES 


C2H4,  Ethylene. — ( Continued ) 


p,  atm.  |  pv  (73) 

II 

p,  atm.  pv  (73) 

24.95°C 

II 

24.95°C 

I 

1.0000 

65 

0.4681 

5 

0.9745 

70 

0.4076 

10 

0.9443 

75 

0.3666 

15 

0.9198 

80 

0.3493 

20 

0.8818 

85 

0.3445 

25 

0.8495 

90 

0.3466 

30 

0.8143 

95 

0.3524 

35 

0.7764 

100 

0 . 3596 

40 

0 . 7364 

105 

0.3679 

45 

0 . 6940 

110 

0.3774 

50 

0.6467 

115 

0.3875 

55 

0.5949 

120 

0.3975 

60 

0.5360 

125 

0.4081 

p,  respectively  po  =  1  atm.  (70) 

100a 

I  100/3 

o°c 

|  0  to  100°C 

0°C 

0  to  100°C 

0.376 

|  0 . 3734 

|  0.373 

0.3721 

Coefficients  of  Expansion  of  Various  Gases  as  Calculated 

BY  LEDUC  (70) 


p,  respectively  pa  =  1  atm. 


Gas 

100a 

100/3 

Experimental 

values 

o°c 

0  to 
100°C 

0°C 

0  to 
100°C 

100a 

100  (3 

0  to 
100°C 

0  to 
100°C 

CO . 

0.3674 

0.3671 

0.3671 

0 . 3672 

0.3669* 

0.3667* 

NO . 

0.3677 

0.3673 

0.3673 

0.3671 

N,(> . 

0.3761 

0.3731 

0.3733 

0.3718 

0.372* 

0.368* 

HC1 . 

0.3769 

0.3733 

0.374 

0 . 3720 

C2H2 . 

0.3771 

0.3738 

0.3740 

0.3725 

PIL . 

0.379 

0.375 

0.376 

0.374 

h2s . 

0.382 

0.377 

0.378 

0.376 

Cl2 . 

0.390 

0.383 

0.383 

0.380 

0 . 383 1 

0.381f 

c2n2 . 

0.396 

0.387 

0.387 

0.383 

0.388* 

0.383* 

so2 . 

0.398 

0.388 

0.389 

0.384 

0.390* 

0.384* 

(CH3)20 . 

0.400 

0.391 

0.390 

0.387 

*  Regnault,  20  to  100°C  (lls). 
t  Pier  (Hi). 
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P-V-T  RELATIONS  FOR  GAS  MIXTURES 


Components 

t,  range 

p,  range 

Lit. 

A 

B 

A 

o2 

At  24 . 95°C 

Up  to  125  atm. 

(ll) 

A 

n2 

-200  to  —  183°C 

Up  to  1200  mm 

(8) 

A 

c2h4 

At  24.95°C 

Up  to  125  atm. 

(ii) 

o2 

n2 

At  20°  and 

32  to  56  atm. 

(i°) 

-141  to  —  120°C 

o2 

co2 

9  to  25°C 

58  to  140  atm. 

(9) 

02 

c2h4 

At  24 . 95°C 

Up  to  125  atm. 

(U) 

h2 

co2 

15  to  32°C 

30  to  120  atm. 

(13) 

h2 

n2 

0  and  20°C 

24  to  205  atm. 

(14) 

0-300°C 

Up  to  1000  atm. 

(16,17) 

h2o 

nh3 

98  to  200°C 

1  atm. 

(15) 

h2o 

co2 

98  to  200°C 

1  atm. 

(15) 

HC1 

ph3 

24  to  54°C 

Up  to  80  atm. 

(1) 

HC1 

co2 

20  to  52°C 

30  to  96  atm. 

(6) 

Components 

t,  range 

p,  range 

Lit. 

A 

B 

HC1 

C2H6 

13  to  53  °C 

32  to  78  atm. 

(12) 

so2 

CH3C1 

(3) 

so2 

(CH3)2o 

56,  77,  109°C 

6  to  37  atm. 

(2) 

Natural  gas 

15°C 

Up  to  40  atm. 

(4,5) 

Natural  gas 

19  to  24°C 

Up  to  48  atm. 

(7) 
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(l)  Briner,  42,  4:  476;  06.  (2)  Briner  and  Cardoso,  34,  144:  911;  07.  (3) 

Brinkman,  Dies.,  Amsterdam,  1904.  (4)  Burrell  and  Robertson,  SO,  No. 
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n2,  nitrogen 

Louis  Decombe 


COMPRESSIBILITY 
Low  Pressures 

At  16°C  and  between  p  =  76  and  152  cm  Hg,  =  1  +  3  X 

yv 

HU*  (p  -  p0)  (13). 

At  14.9°C  and  between  p0  =  H  and  p  =  1  atm.,  =  1.00015 

yv 

(I5). 

Between  y  —  1  and  1.4  m  Hg  and  with  unit  of  v  =  v  at  0°C  and 
1  m  Hg,  yv  =  1.000571  -  0.000571p,  at  0°C;  and  yv  =  1.366966 
+  0.000347p,  at  100°C  (4). 

Between  p  =  1  and  27  atm.,  and  4.1  and  5.2°C,  —  1  + 

’  P  0V0 

A  —  1^  +  B  ^  —  1^  >  where  logi0  (—A)  =  4.8389375  and 
logic  B  =  6.8476020  (16). 


High  Pressures 

Measurements  by  Amagat  (i);  cf.  (19>  29) 
Volume  unit  =  v  at  0°  and  1  atm. 


p,  atm. 

pv 

p,  atm. 

pv 

0° 

16.0° 

43.6° 

0° 

16.0° 

43.6° 

1 

1.0000 

1600 

2.8456 

2.9088 

3.0264 

100 

0.9910 

1700 

2.9665 

3.0328 

3.1509 

200 

1.0390 

1800 

3.0861 

3 . 1536 

3.2715 

300 

1 . 1360 

1900 

3.20815 

3.2765 

3.3962 

400 

1.2570 

2000 

3.3270 

3.3980 

3.5170 

500 

1.3900 

2100 

3.4461 

3.5175 

3.6361 

600 

1.5260 

2200 

3.5640 

3.6366 

3.7554 

700 

1.6625 

2300 

3.6823 

3.7536 

3.8720 

800 

1.8016 

1.8648 

2400 

3.8004 

3.8724 

3.9924 

900 

1.9368 

2.0016 

2.1186 

2500 

3.9200 

3.9900 

4.1100 

1000 

2.0700 

2 . 1340 

2.2420 

2600 

4.0378 

4 . 1054 

4.2276 

1100 

2.20385 

2.2682 

2.3782 

2700 

4 . 1553 

4.2228 

4.3416 

1200 

2.3352 

2.4000 

2.5140 

2800 

4.2700 

4.3386 

4.4576 

1300 

2.46545 

2.5285 

2.6455 

2900 

4.3558 

4.4544 

4.5733 

1400 

2.5942 

2.6558 

2.7748 

3000 

4.4970 

4.5675 

4.6890 

1500 

2.7202512.7810 

2.8995 

Unit  of  v  =  v  at  16°  and  1  atm. 


V, 

atm. 

yv, 

16.0° 

P, 

atm. 

yv, 

16.0° 

P, 

atm. 

yv, 

16.0° 

P, 

atm. 

yv, 

16.0° 

1 

1.0000 

65 

0 . 9897 

130 

1 .0050 

240 

1.0783 

5 

0 . 9987 

70 

0.9900 

135 

1.0076 

250 

1.0867 

10 

0.9971 

75 

0 . 9904 

140 

1.0103 

260 

1.0954 

15 

0 . 9957 

80 

0 . 9908 

145 

1.0131 

270 

1 . 1048 

20 

0 . 9945 

85 

0.9914 

150 

1.0160 

280 

1.1145 

25 

0 . 9933 

90 

0.9921 

160 

1.0221 

290 

1 . 1243 

30 

0 . 9923 

95 

0 . 9930 

170 

1.0284 

300 

1 . 1340 

35 

0.9914 

100 

0.9941 

180 

1 . 0349 

320 

1 . 1552 

40 

0 . 9907 

105 

0 . 9953 

190 

1.0414 

340 

1 . 1765 

45 

0.9901 

110 

0.9967 

200 

1.0483 

360 

1.1990 

50 

0.9897 

115 

0 . 9984 

210 

1.0555 

380 

1.2215 

55 

0 . 9895 

120 

1 . 0004 

220 

1 . 0627 

400 

1.2445 

60 

0 . 9896 

125 

1.0026 

230 

1.0703 

430 

1 . 2785 

Values  of  patm.  at  Constant  v 


v, 

const. 

p,  atm. 

v, 

const. 

P, 

atm. 

0° 

16.0° 

43.6° 

0° 

16.03° 

99.45° 

199.5° 

0.002070 

1000 

1088 

1239 

0.009910 

100 

107 

146 

192 

.001946 

1200 

1298 

1474 

.005195 

150 

162 

225 

299 

.0018135 

1500 

1613 

1812 

.004330 

200 

217 

307 

414 

.0017145 

1800 

1937 

2168 

.003786 

250 

273 

392 

530 

.0016635 

2000 

2150 

2401 

.003414 

300 

328 

474 

644 

.001583s 

2400 

2572 

2858 

.003142 

350 

383 

556 

758 

.001525 

2800 

2990 

.002940 

400 

439 

637 

869 

.002780 

450 

494 

718 

.002652 

500 

548 

797 

.002543 

550 

602 

875 

600 

656 

957 

Measurements  by  Bartlett  (19>  20) 


P, 

pv 

atm. 

0° 

50° 

99 . 85° 

198.9° 

299~.  8° 

399.3° 

1 

1.0000 

50 

0.9846 

1 . 1888 

1.3888 

1.7683 

100 

0.9846 

1.2046 

1.4114 

1.8071 

2 .  ] 978 

2 . 5729 

200 

1.0362 

1.2742 

1.4958 

1.9073 

2.3119 

2.6944 

300 

1.1335 

1.3711 

1.5971 

2.0169 

2.4279 

2.8166 

400 

1.2557 

1.4870 

1.7112 

2.1407 

2.5498 

2.9422 

600 

1.5214 

1.7473 

1.9650 

2.3914 

2.8034 

3 . 1949 

800 

1.7959 

2.0155 

2.2273 

2.6510 

3.0615 

3 . 4559 

1000 

2.0641 

2.2825 

2.4942 

2.9165 

3.3195 

3.7196 

18 
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Measurements  by  Holborn  and  Otto  (n) 
Volume  unit  =  v  at  0°  and  1  m  Hg 


V, 


pv 


in 

Hg 

-130° 

-100° 

-50° 

0° 

+50° 

100° 

O 

O  ' 

lO  1 

1 

200° 

300° 

400° 

0 

0.52446 

0.63434 

0.8174? 

I.OOO60 

1.1836s 

1.36682 

1.54996 

1.7330s 

2.09934 

2.4655s 

1 

0.5197s 

.63129 

.8159.3 

l.OOOOo 

1.18367 

1.3671s 

1.55064 

1.7339s 

2.10055 

2.46696 

5 

0.9976s 

1.18370 

1.3687o 

1.5534o 

1 . 73763 

2.10542 

2.47250 

10 

0.47496 

.60359 

,8025s 

,9950s 

1.18391 

1.37074 

1.55695 

1.74225 

2.11154 

2.4794? 

15 

.99269 

1.18431 

1.37294 

1.5606o 

1.74696 

2.11770 

2.4864s 

20 

0.41826 

.57249 

.78881 

.99060 

1.18490 

1.37529 

1.56436 

1.75174 

2.12389 

2.49352 

25 

,9887s 

1.18567 

1.3778o 

1.5682.3 

1.75660 

2.13012 

2.50061 

30 

0.35164 

,5417i 

.77633 

,9872s 

1.18664 

1.3804? 

1.5722o 

1.76154 

2.13639 

2.50773 

35 

,9859s 

1.18780 

1.3833o 

1.5762s 

1.76656 

2.14270 

2.51490 

40 

0.28066 

.51235 

.76526 

.98494 

1.18915 

1.38629 

1.5804? 

1.77166 

2.14905 

2.52211 

45 

.98420 

1.19069 

1.3894s 

1.5847? 

1.77684 

2.15543 

2.52936 

50 

0.23436 

.48600 

.75580 

.98374 

1.19241 

1.39273 

1.58917 

1.78209 

2.16185 

2.53664 

55 

.98354 

1.19433 

1.3961s 

1.5936? 

1.7874s 

2.16830 

2.54397 

60 

,4646s 

.74822 

.98361 

1 . 19644 

1.3998o 

1.59829 

1.79284 

2.17480 

2.55134 

65 

,9839s 

1 . 19873 

1.4035? 

1.6030i 

1.7983s 

2.18133 

2.55875 

70 

.45076 

,7428s 

.9845? 

1.20122 

1.4075o 

1.60784 

1.8039o 

2.1879o 

2.5662o 

75 

,9854s 

1.2039o 

1.41159 

1.6127s 

1.80956 

2.19451 

2.57369 

SO 

.44719 

.7400s 

.98662 

1.20676 

1.41584 

1.61782 

1.8152s 

2.20115 

2.58152 

Measurements  by  Kamerlingh  Onnes  and  Urk  (14) 

Volume  unit  =  v  at  0°  and  1  pressure  unit.  Pressure  unit  =  759.778  mm  Hg  at  0°  at  the  pavilion  of  Breteuil 


pv 


P 

+20.00° 

0.00° 

-23.62° 

-50.26° 

-81.10° 

-102.25° 

-121.19° 

-131.27° 

-141.53° 

-144.46° 

-146.32° 

22 

0.3400 

24 

0.4225 

0.3605 

0.3395 

.3260 

26 

0.4700 

.4135 

.3470 

.3247 

.3090 

28 

0.5590 

.4625 

.4045 

.33325 

.3080 

.2895 

30 

0.6523 

.5540 

.4550 

.3945 

.3180 

.2892 

.2670 

32 

0.7832 

.6489 

.5490 

.4475 

.3845 

.3015 

.2675 

.2385 

34 

1.0682 

0.9890 

0 . 8920 

.7812 

.6455 

.5441 

.4400 

.3745 

.2825 

.2400 

.1800 

36 

1 . 0679 

.9883 

.8909 

.7792 

.6422 

.5392 

.4325 

.3635 

.2615 

.2000 

.1063 

38 

1.0676 

,9876s 

.8899 

.7773 

.6389 

.5344 

.4250 

.3525 

.2360 

.1425 

40 

1 .0673 

.9870 

.8890 

.7754 

.6356 

.5296 

.4175 

.3415 

.2065 

.1225 

42 

1.0670s 

.98645 

.8880 

.7736 

.6324 

.5249 

.4100 

.3300 

.1750 

.1207 

44 

1 .06685 

.9859 

.8871 

.7717 

.6293 

.5202 

.4025 

.3175 

1  A Q  £Q° 

46 

1 .0667 

,9853s 

.8861 

.7699 

.6262 

.5156 

.3055 

V 

48 

1.0666 

.9848 

.8852 

.7681 

.6232 

.5109 

.2940 

28 

0 . 2625 

50 

1.0665 

,9843s 

.8842 

.7664 

.6202 

.5063 

.2825 

29 

0.2502 

52 

1.0665 

.9839 

.8833 

.7648 

.6173 

.2715 

30 

0.2325 

54 

1.06655 

.98355 

.8824 

.7632 

.6145 

.2610 

30.4 

0.2207 

56 

1.0667 

.9832 

.8815 

.7616 

.6118 

.2517 

30.8 

0 . 1900 

58 

1.0668 

.9829 

.8806 

.7600 

.6092 

.2432 

60 

1.0670 

.9826 

.8796 

62 

1.0672 

64 

1.0674 

Measurements  at  68°C  by  Bridgman  (3) 


p,  kg/cm2 

v,  cm3/g 

pv*  ||p,  kg/cm2 

v,  cm3/g 

pv* 

2  500 

1.356 

4.11 

9  000 

1.003 

10.94 

3  000 

1.290 

4.68 

10  000 

0.982 

11.91 

4  000 

1.201 

5.82 

11  000 

.964 

12.84 

5  000 

1.138 

6.89 

12  000 

.948 

13.78 

6  000 

1.093 

7.95 

13  000 

.933 

14.70 

7  000 

1.056 

8.95 

14  000 

.920 

15.60 

8  000 

1.026 

9.94 

15  000 

.908 

16.50 

*  Volume  unit  =  d  at  0°C  and  1  kg/cm2. 


Empirical  Formulae 

Formulae  of  Holborn  and  Otto  (1J) 

Pressure  unit  =  m  Hg.  Volume  unit  =  v  at  0°  and  1  m  Hg 

pv  =  A  +  Bp  +  Cp2  +  Dp4  +  Ep6  (1) 

(^?X-oxlo‘-Bxlos-a+b#  +  j  +  F>  <2) 


t,°  c 

A 

103B 

106C 

109D 

1012E 

-130 
-100 
-  50 

0.52446 

0.63434 

0.81747 

-4.68594 

-3.04600 

-1.54934 

-24.4699 
-  3.0667 
+  5.7092 

-20.2026 
+  1.8603 
0.2438 

8.4248 

♦ 


P-V-T  RELATIONS— GASES  (N2) 
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Formulae  of  Holborn  and  Otto  (n). — ( Continued ) 


t,  °c 

A 

103B 

106C 

Equation  (2) 

0 

1 .00060 

-0.60716 

5.4056 

a 

357.46 

+  50 

1.18368 

-0.01514 

3.7959 

b 

-  9.36 

100 

1 .36682 

+0.36057 

3.1510 

c 

-1044.84 

150 

1.54996 

0.67717 

2  1389 

e 

-  242.53 

200 

1.73308 

0.90133 

1 .5778 

-  t  +  273 

9-~ioo~ 

300 

400 

2.09934 

2.46558 

1.21257 

1  38086 

0.7510 

0.8082 

Formula  of  R.  Becker  (2) 


Based  upon  the  measurements  of  Amagat  at  0  and  16°C  and 
between  0  and  3000  atm.  Holds  accurately  up  to  the  highest 
pressures  and  yields  correct  values  for  tc  and  dc. 


RT 

v 


0 


a  x 

V 2  +  2 


1  R 

k 

1  a 

X  I 

0 

1* 

10.001801 

|  0.00250 

1.34  X  10-17| 

5 

2f  |  8.31  X  107 

I  40.3 

|1 .26  X  1012 

384  X  1017  | 

5 

*  For  p  in  atm.  and  volume  unit  =  v  at  0°  and  1  atm. 
t  For  1  g-mole,  p  in  baryes  and  v  in  cm3. 


Formula  of  Verschoyle  (18) 

Pressure  unit  =  759.778  mm  Hg  at  0°C  at  the  pavilion  of 
Breteuil. 

Volume  unit  =  v  at  0°  and  1  pressure  unit,  pv  =  A  +  Bp  + 
Cp2. 

For  t  =  0°,  A  =  1.00049,  B  =  0.4961  X  HR3,  C  =  3.334  X  10"6. 
For  t  =  20°,  A  =  1.07370,  B  =  -0.2798  X  HR3,  C  =  2.800  X 

hr6. 

For  range,  and  deviation  graph,  see  Fig.  1. 


>0.002 

>0.0010 

o 

- 

X  X 

X 

>0.0005’ 

o 

- 

o  o 

±0.0 


-0  0005 


- *- 


X 

X 


-0.0010- 


20.0015 


Deviation  Graph 

o,  for  0° 

X,  for20° 


-0.0020 

P- 

_J _ L_ 


|50 


o 

X 


I'OO, 

Fig.  1. 


oxo 

X 


l'5Q  , 


X  X 


|200, 


Virial  Coefficients 

pv  =  A  (l  +  |  +  •  •  ■  ) 

Pressure  unit  =  759.778  mm  Hg  at  0°C,  at  the  pavilion  of  Breteuil. 
Volume  unit  =  v  at  0°C  and  1  pressure  unit 


Kamerlingh  Onnes  and  Urk  (17) 


t,  °c 

A 

103B 

106C 

+  20 

1.07370 

-0.24448 

2.3284 

0 

1.00041 

-0.40996 

2.06556 

-  23.62 

0.913901 

-0.74651 

3.057 

-  50.26 

.816309 

-1.10626 

2.680 

-  81.10 

.703330 

-1.74585 

3.513 

-102.25 

.625850 

-2.34448 

4.167 

-121.19 

.556465 

-3.11693 

5.367 

-131.27 

.519539 

-3.60025 

5.7245 

-141.53 

.481953 

-4.21676 

6.455 

-144.46 

.471218 

-4.38627 

6.911 

-146.32 

.464395 

-4.54174 

6.664 

Holborn  and  Otto  (10) 

400 

2.46522 

1.04930 

2.2523 

300 

2.09903 

0.92142 

1.7599 

200 

1.73283 

0.68491 

2.0487 

150 

1.54973 

0.51457 

2.1797 

100 

1.36662 

+0.273995 

2.5627 

+  50 

1 . 18368 

-0.01150 

2.5954 

0 

1 . 00045 

-0.46137 

3.3371 

-  50 

0.81735 

-1.17733 

4.0822 

-100 

0.63425 

-2.31462 

4.2354 

-130 

0 . 52438 

-3.56079 

5.2703 

Thermal  Expansion 


a. 


Vi  —  Vi 
Vi  t 


at  the  constant  pressure  p j,  cm  Hg 


Vi  - 
pit  ’ 


at  constant  volume,  the  initial  pressure  being  pi, 


cm  Hg 


Pi . 

53.05 

79.35 

100.19 

100.19 

100.19 

138.68 

t,  °C . 

100 

100 

20 

40 

100 

100 

107a  = . 

36  770 

36  750 

36  732 

36  778 

107j3  = . 

36  685 

36  720 

36  754 

36  752 

36  744 

(4) 

At  t  =  100°  C 


Pi 

107/3 

Pi 

106/3 

Pi 

107<* 

Pi 

107/3 

79.35 

53.3 

52.9 

39.2 

36  718 

36  685 
36  681 
36  677 

98.5 

74.4 
55.0 

31.4 

3  673 

3  670 
3  668 
3  665 

79.2 

75.7 

41.5 

39.5 

36  701 

36  699 
36  659 
36  656 

65.4 

36  696 

Lit. 

(5) 

Lit. 

(6) 

Lit. 

(7) 

Lit. 

(12) 

Pi 

110.5 

51.1 

22.0 

Pi 

110.5 

51.1 

22.0 

Lit. 

107« 

36  742 

36  679 

36  630 

107/3 

36  752 

36  675 

36  626 

(8) 

Measurements  by  Amagat  (*) 


Const. 

press., 

atm. 

106  Av 

v  At 

Const. 

press., 

atm. 

10*  Ao 

v  At 

Const. 

press., 

atm. 

106  Av 

v  At 

At 

At 

At 

o 

o 

o 

o 

100-200° 

O 

O 

o 

o 

|  100-200° 

0-16° 

0-44° 

200 

433 

280 

600 

282 

219 

1000 

193 

191 

300 

402 

267 

700 

256 

204 

1500 

140 

151 

400 

358 

250 

800 

236 

189 

2000 

133 

131 

500 

315 

235 

900 

218 

179 

2500 

111 

108 

3000 

98 

98 

105  Ap 

105  Ap 

V 

At 

V 

At 

(atm.) 

vol.* 

At 

(atm.) 

vol.* 

At 

0-100° 

100-200° 

0-16° 

0-44° 

100 

0.009910 

462 

315 

1000 

0.0020700 

550 

548 

200 

.005195 

537 

349 

1200 

.0019460 

510 

524 

300 

.003786 

582 

359 

1500 

.0018135 

471 

477 

400 

.003142 

595 

364 

1800 

.0017145 

475 

469 

500 

.002780 

596 

2000 

.0016635 

468 

460 

600 

.002543 

597 

2400 

.0015835 

448 

437 

2800 

.0015250 

424 

*  Volume  unit  =  v  at  0°  and  1  atm. 
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Values  of  at  16°C 


V, 

atm. 

10 

25 

50 

100 

150 

200 

250 

300 

350 

400 

450 

(**) 

\dt  ) „ 

0.04 

0.10 

0.21 

0.45 

0.735 

1.073 

1.405 

1.73 

2.05 

2.35 

2.61 

Measurements  by  Holborn  and  Otto  (9>  10) 


V, 

Values  of  107(vt  —  v0 )/v0t 

m  Hg 

O 

O 

o 

TtH 

300° 

200° 

150° 

100° 

+50° 

-50° 

-100° 

-130° 

0 

36604 

36604 

36604 

36604 

3660s 

36602 

36604 

36604 

36604 

1 

36674 

36685 

3669  a 

36709 

3671s 

36734 

36814 

3687i 

36942 

5 

36956 

3701i 

37084 

37134 

3718s 

3729i 

10 

37295 

37401 

37547 

3764e 

37756 

3796o 

38692 

3934i 

40206 

15 

37619 

3777e 

37993 

3814o 

3830  s 

38607 

20 

3793o 

38135 

3841s 

38614 

38834 

3922  s 

4074i 

4220  s 

44444 

25 

38225 

38476 

38826 

3906  s 

39344 

39826 

30 

38504 

3880i 

39216 

39502 

39832 

4039  s 

4272e 

4512s 

49524 

35 

3876  s 

3910s 

39586 

39917 

4030i 

4094e 

40 

3901? 

39397 

39937 

40309 

4074s 

4146? 

44608 

47982 

55003 

45 

39249 

3966  s 

4026s 

40682 

41174 

4196o 

50 

39464 

39919 

4057s 

41029 

4157s 

42424 

46342 

50597 

5859  s 

55 

39664 

4015s 

4086s 

41356 

41955 

42864 

60 

39846 

4036s 

41137 

4166i 

42313 

43275 

47862 

5276i 

65 

40012 

40564 

41384 

41945 

42647 

43657 

70 

4016o 

4074 o 

41609 

42203 

42956 

44009 

49102 

5421s 

75 

40292 

4089? 

4181s 

42439 

43243 

4433  s 

80 

4998  s 

54675 

1* 

Values  of  107  (pt  —  Po)/pot;  const,  vol.  (9) 

V 

400° 

300° 

200° 

150° 

100° 

50° 

0 

36604 

36604 

36604 

36604 

36603 

36602 

l 

3672s 

36729 

36732 

3673s 

3673i 

36732 

5 

37213 

37234 

37249 

3725s 

37252 

3727o 

10 

37823 

37863 

37894 

3791i 

37904 

3796n 

15 

38432 

38484 

38534 

3856i 

38554 

38635 

20 

3904  o 

39105 

3917s 

39209 

3920? 

3930s 

25 

3964  s 

39724 

3981i 

39854 

3986o 

3997s 

30 

4025s 

4033  o 

40444 

40495 

40512 

4063  s 

35 

4093  s 

41072 

4113i 

4116i 

41296 

40 

41696 

41765 

41812 

4195o 

45 

42316 

4239o 

4245s 

42593 

50 

4310s 

4323  s 

55 

4373s 

43864 

60 

44487 

65 

4509s 

70 

4570a 

*  Volume  unit  =  ®  at  0°  and  1  m  Hg. 
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DENSITY  AND  THERMAL  EXPANSION  OF  NON-METALLIC  ELEMENTARY  SUBSTANCES 

UNDER  ATMOSPHERIC  PRESSURE 

A.  W.  Porter 


The  values  given  are  density  in  g/ml  =  specific  gravity,  </ 4 
(in  vacuo )  and  coefficients  of  expansion. 

I.  THE  LIQUID  STATE* 

103  / dF\ 

A.— 1.37396  at  -183.15°  (49).  Tv  (  ~rr  )  =  4.65  ± 

'  V  \  d(  ) P  =•  latm. 

0.15  at  —183°  (3>  49);  v.  further  p.  203. 


0° 

20° 

25° 

3.187s 

3.119s 

3.1023 

f(f)0O  =  1.1,(1,  62,  63,  81);^.  (18,  66) 

CL— d\  =  [(1.468  -  2.89  X  10“^  -  5.3  X  lO"6*2)  ±  1  %]  be¬ 
tween  —  100  and  144°;  liquid  under  its  own  vapor  pressure  above 
the  B.  P.  (36>  41  >  60);  v.  further  p.  202. 


At,  °Cf 

—  80  to 
-33.6 

-30 
to  0 

5-10 

15-20 

25-30 

35-40 

50-60 

70-80 

Lit. 

103  AF 
V  At 

1.49 

1.793 

1.978 

2.030 

2.190 

2.260 

2.690 

3.460 

(36) 

t,°c  I 

-40 

-30 

-20 

-10 

0 

+  10 

20 

30 

103dF 
V  d  t 

1.53 

1.58 

1.65 

1.75 

1.87 

1.99 

2.12 

2.26 

O 

o 

o 

50 

60 

70 

80 

90 

100 

Lit. 

103dF 

2.42 

2.59 

2.78 

3.01 

3.33 

3.76 

4.30 

(41) 

V  d( 

103AF 

F. — 1.14  at  — 200°  (54);  1.108 at  B.  P.,  —  187°C(24).  -y  —  = 
ca.  3,  between  —210  and  — 187°C  (24). 


*  For  orthobaric  densities,  v.  p.  202,  203. 
t  Atmospheric  pressure. 


H. — d\K  =  0.084404  -  223  X  10“6  TK  -  21.83  X  lO"6  T2K, 
where  T k  is  the  absolute  temperature  on  the  Leiden  scale  (Vol.  I, 
p.  54)  on  which  the  triple  point  is  13.95°  and  51.4  mm  Hg  ( d  = 

0.07709)  and  the  B.  P.  is  20.35°  (d  =  0.07085)  (58). 

V  \  At  J p 

=  12.6  between  TK  =  13.99°  and  TK  =  20.39°  (58);  v.  further  p. 
203.  The  above  value  at  the  B.  P.  is  confirmed  by  Augustin  (2). 
He.— 0.1255  at  -268.88°C  (56);  v.  further  p.  203. 


I  (24) 

t,  °C 

107° 

110° 

120° 

130° 

140° 

< 

4.004 

3.99i 

3.96o 

3.929 

3.89s 

t,  °c 

150° 

160° 

170° 

180° 

184.35° 
B.  P. 

d{ 

3 . 864 

3.826 

3.796 

3.736 

3  .706 

Kr. — 2.155  at  ca.  —  146°C  (70);  v.  further  p.  204. 

N. — 0.8084  ±  0.003  at  the  B.  P.,  -195.78°C;  d\  =  1.1604  - 

103  aF 

0.00455  (t  +  273)  (range  -182  to  -210°);^-  y-  between  -184 

and  —205°  =6.0  (3>  50);  v.  further  -p.  204. 

Ne.— 1.204  at  B.  P.,  -245.92°  (15);  v .  further  p.  204. 

103  AV 

O. -1.447  at  the  B.  P.,  -182.95°C;  ~  -+-  between  -182 

’  V  At 

and  -210°  =  4.0  (3,  48). 


t,  °C 

-210 

-205 

-200 

-195 

d{ 

1.2726 

1.2489 

1.224s 

1.200s 

t,  °C 

-190 

-185 

-182 

Lit. 

d\ 

1.1767 

1.1527 

1  138n 

(3) 
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t,  °c 

-210.4 

-182.0 

-154.51 

-140.2 

d{ 

1.2746 

1.1415 

0.9758 

0.8742 

t,  °C 

-129.9 

-123.3 

-120.4 

Lit. 

d\ 

0.7781 

0.6779 

0.6032 

(48) 

103dF 


Oa  (Ozone).— 1.71  ±  0.05;  ~y  =  2.0  at  -183°;  =  2.5  at 

1 

d\ 

10-«  (t  +  273.1)2,  from  -213  to  -83°C  (73,  77). 


B.  P.,  -112.4°;  j  =  0.512  +  456  X  10“6  ( t  +  273.1)  +  3.93  X 


P  (28,  32, 
59,  69) 

OK 

0 

0 

44.5 

100 

ca.  280 
B.  P. 

40 

100 

200 

280 

dl 

1.745  1.69 

1.485  Hl.7492 

1.6949|  1.6027 

1 . 5287 

106AF 

~V~Xt  =  52,(50-60°)  (64). 

Rn.— 4.40  at  B.  P.  -62°C  (i<>). 

S.—d\13  =  1.8114  (84);  d\u  =  1.4579  to  1.5130  (mean  1.480) 
(68). 


t 


115.1 


122.2 


134.0 


138.2 


145.5 


dj  |l  .8084-1 . 8094|  1 . 8028|  1 . 792 1-1 . 7938|  1 . 7905 1 1 . 7807-1 . 7846 


151.5 


156.9 


158.5 


161.0 


165.0 


d{  |1.7761-1. 7794|  1 . 7747|  1 . 7710-1 . 7739|  1 . 7704-1 . 7733|  1 . 7724 


t  |  171.3  I  178.3  |  184.0 


210.0 


239.5 


d{  1 1 . 7705|  1 . 7681 1 1 . 7632-1 . 7651 1 1 . 7505-1 . 751 1 1 1 . 7307-1 . 7341 


t 

|  278.5 

357.0  | 

445.0  | 

Lit. 

d{ 

|  1.7072-1.7119  j 

1.6563-1.6620 

1.5994-1.6140  | 

(35) 

t 

115— 134|l34-138 . 2|138 . 2-145 . 5 

145.5-151.5 

151.5-156.9 

106  AF 
F  At 

430 

439 

465 

487 

490 

t 

156.9-158.5(158.5-161 

161-165 

165-171.3 

171.3-178.3 

106  AF 
F  At 

282 

135 

127 

170 

194 

t 

178.3-184 

184-210 

210-239.5 

10s  AF 

F  At 

298 

308 

344 

t 

239.5-278.5 

278 . 5-357 

357-445 

|  Lit. 

106  AF 

F  At 

366 

366 

338 

(35);  c/.  (53,61) 

Xe.— 3.063  at  B.  P.,  -106.9°C  (5  9);  v.  further  p.  204. 

II.  THE  CRYSTALLINE  STATE 

A. — 1.65  +  0.02  at  40°K  (from  crystal  structure)  (78). 

Br. — Reliable  data  lacking;  Pierre  (62)  finds  ca.  6%  decrease  in 
volume  on  crystallization. 

C  (Diamond). — d\°  varies  with  the  specimen  3.47  to  3.56  (8S). 
For  graphite,  v.  Vol.  II,  p.  592. 


-163.6° 

1 

co 

00 

0 

18° 

Room 

3.519  (32) 

3.510  (12) 

3.514  (12) 

3.518  (85) 

t  (26) 

20° 

O 

O 

50° 

10 6  dl 
l  df 

0.89 

1.18 

1.32 

H. — 0.08077  at  -262.0°  (58);  0.0763  at  -259.9°  (22);  the  former 
value  implies  a  contraction  of  4.8  %  on  crystallization. 

I.  — Iodine. 


(40) 

(4) 

(71)  1 

(6) 

4° 

19° 

to 

0 

0 

0 

0 

50° 

60° 

O 

O 

OO 

0 

0 

90° 

100° 

107° 

4  933  |4 . 91 1!4 . 940||4 . 918|4 . 903|4 . 886|4 . 871(4 . 856(4 . 84lj4 . 830|4 . 825 


N. — 1.0265  at  -252.5°  (22). 

O. -1.4256  at  -252.5°  (22). 

P.  — Much  confusion  in  results  and  conclusions  of  different  inves¬ 
tigators;  v.  especially  (8>  13). 


Type 

d\ 

t,  °C 

Lit. 

White :  octahedral . 

1.8177 

13 

(83) 

rhombic . 

1 . 8272 

13 

(83) 

Pi . 

1.83 

(44,  45) 

Yellow . 

1.828 

(85) 

Red :  Pn . 

2.34 

(44,  45) 

light  red  by  heat  at  280° . 

2.16 

(44,  45) 

pyromorphic . 

2.18 

0 

(32) 

by  heating  red  at  360° . 

2.37 

0 

(32) 

2.296 

(85) 

2.28-2.31 

18 

(13) 

Hittorf’s  metallic . < 

2.33 

15.5 

(29) 

l 

2.31-2.33 

(8°) 

Metallic . 

2.19-2.23 

18 

(13) 

Violet  (by  heating  red  at  560°) . 

2.36 

20 

(46) 

Black  (by  heating  metallic  to  200°  at 

12  000  atm.) . 

2.69 

20 

(9) 

See  also  (7,  27,  28,  37,  42,  76,  79,  82). 


10 6  dj 
l  di 


=  125,  0  to  40°  (64). 


S. — Rhombic:  ^y-  yi  =  64.13  at 
l  at 

106  AF 

(26).  -TT  -TT  =  11-52,  -188  to  17°  ( 
V  At 


40°;  mean 

0-100° 

=  67.4 

21)j  cf.  (39). 

dl 

t,  °C 

Lit. 

2 . 0989 

-188 

(21) 

2 . 0522 

17 

(21) 

2.06 

(85) 

2.07 

(72) 

2.135 

(25) 

2.01-1.99 

(6!) 

2.0784 

0 

(63) 

2.070 

Rm. 

(!9) 

2.063 

Rm. 

(19) 

2.045 

(47) 

1.96 

Rm. 

(85) 

1.94 

(61) 

1.87 

(61) 

1.92-1.93 

Rm. 

(!9) 

1.86 

Rm. 

(85) 

1.89 

Rm. 

(85) 

Type 


Rhombic. 


M.  P.,  112.8°C. 


Natural. 


Crystalline  from  CS2. 

Monoclinic . 

M.  P.,  119°C . 

.Amorphous . 


Soluble  in  CS2. .  . 
Insoluble  in  CS2. 


Se. — See  the  literature  for  details. 


Type 

dl 

t,  °C 

Lit. 

f 

4  80-4  82 

17 

(14) 

Insoluble  in  CS2 — metallic . 

4.80 

Rm. 

(74) 

Insoluble  in  CS2 — crystalline . 

4.80 

(85) 

4.455 

17 

(14) 

Soluble  in  CS2 — crystalline . ) 

4.46 

(61) 

4.47 

Rm. 

(74) 

4.302 

17 

(14) 

4.26-4.28 

Rm. 

(74) 

Amorphous . 

4.29 

(61) 

4.28 

20 

(72) 

Heated  not  higher  than  necessary  for 

crystallization . 

4. 5-4. 6 

(39) 

Melted . 

4.80 

(39) 

Then  heated  to  125° . 

4.77 

(39) 

4.57 

19 

f4) 

22 
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Se. — ( Continued ) 


t,  °c 

106  d( 
l  d  t 

Lit. 

0 

43.9 

-  40 

40.4 

-  80 

36.9 

-120 

33.5 

(23) 

-160 

32.4 

0  to  100 

37.92 

40 

36.80 

Te. — Varies  with  mode  of  preparation,  v.  (1J>  16>  17). 


Type 

G 

t,  °c 

Lit. 

Amorphous . 

6 

022- 

-6 

150 

25 

(") 

Amorphous . 

5 

85 

-5 

87 

(16,  17) 

Amorphous,  ppt . 

5 

97 

-6 

08 

(5) 

Same,  preheated  to  430° . 

6 

04 

-6 

20 

(5) 

Cast,  cooled  slowly . 

6 

30 

-6 

39 

(5) 

Same,  preheated  to  430° . 

6 

29 

-6 

34 

(5) 

Pptd.  from  alk.  solns . 

6 

07 

-6 

21 

(5) 

Pptd.  from  alk.  solns.,  preheated  to 

430° . 

6 

06 

-6 

16 

(5) 

Cast,  quickly  cooled . 

6 

10 

-6 

22 

(5) 

Pptd.  from  alk.  solns . 

5 

95 

-6 

06 

25 

(1X) 

Crystalline  needles . 

6 

310 

(16,  17) 

Crystalline . 

6 

235 

20 

(34) 

Crystalline . j 

6 

6 

281 

246 

19 

18.2 

(4) 

(67) 

106  rl/ 

f  ^t  =  16.75  at  40°;  mean  (0-100°)  =  17.32  (26). 
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DENSITY  AND  THERMAL  EXPANSION  OF  INORGANIC  COMPOUNDS  IN  THE  LIQUID 
(INCLUDING  VITREOUS)  STATE  UNDER  ONE  ATMOSPHERE 

G.  P.  Baxter 


»-table 


Standard  arrangement  ( v .  p.  viii) 


Substance 

t, 

d  1  =  do  +  at  +  bt2  -f-  .  .  .  (range,  °C) 

h 

Lit. 

2  H20 

v.  p.  24 

H2O2 

d\  =  1.4632  -  0.00117t  +  0.05512  (-12  to  20) 

(48) 

HC1 

d\  =  0.923  -  0.003181  (-104  to  -83) 

(77) 

HCIO4 

d\  =  1.806  -  0.001927f  (20  to  50) 

(91,  93) 

HBr 

d[  =  1.549  -  0.00885f  (-88  to  -69) 

(77) 

HI 

d\  =  2.371  -  0.012t  (-50  to  -36) 

(77) 

d[  =  3.1822  -  0.0029141  -  0.076112  -  0.0s4313 

IC1 

(24  to  90) 

(84) 

d(  =  3.278  -  0.003271  (24  to  100) 

(28) 

SO2 

d{  =  1.4350  -  0.00251  -  0.05U212  (-50  to  -10) 

(41) 

d\  =  1.998  -  0.004661  (15  to  46) 

(72) 

SOs 

d\  =  1.9962  -  0.0032351  -  0.0421512  (15  to  46) 

(44) 

d‘  =  1.9982  -  0.003193t  -  0.04222l2  (15  to  46) 

(8) 

H2S 

d{  =  0.866  -  0.0016291  (-82  to  -63) 

(77) 

H2SO4 

d{  =  1.854  -  0.03981  (0  to  76) 

(19,  35,  37, 

49,  51,  58, 

62,  73) 

-T  ABLE . — ( Continued ) 


Substance 


8  S2CI2 


SOCI2 


SO2CI2 


S2O5CI2 


SO3HCI 

H2Se 

H2Te 

11  NO 


d\  = 
d\  = 


d ' 1  =  do  +  al  +  bl2-|-  .  .  .  (.range,  °C) 


1.7094  -  0.001596J  +  0.0667t2  -  0.0s47l2 

(0  to  136) 

1.7055  -  0.0016341  +  0.061412  -  0.0895 13 

(12  to  111) 


Lit. 


(84) 

(3«) 


1.6767  -  0.0019511  +  0.0865l2  -  0.07117l3 

(0  to  69) 

1.7081  -  0.00211  +  0.0ol0712  -  O.O7I8H3 

(0  to  70) 

1.7045  -  0.001601  (0  to  50) 


(84) 

(84) 

(60) 


1.85  85  -  0.001  7961  -  0.063112  -  0.0722512 


(0  to  100) 

d°  =  1.872;  d'i  =  1.837 
d°  =  1.873;  d\s  =  1.839 

d\  =  1.7847  -  0.0016151  +  0.0sl21t2  -  0.084U3 

(0  to  100) 

d-‘2  =  2.12 
d“2°  =  2.57 
d-iso.2  =  1.269 


(84) 

(71) 

(64) 


(71,  84) 

(2l) 

(22) 

(l) 
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2&-TABLE. — •( Continued ) 


Substance 

t, 

d  1  =  do  +  al  +  bl2  +  .  .  .  (range,  °C) 

2 

Lit. 

dl  =  1.4903  -  0.002381  -  0.0e4Sl2  -  O.Oc37l3 

(0  to  20) 

(85) 

>1  NO2 

dl  =  1.496  -  0.001481  (-5  to  15) 

(24) 

dl  =  1.490  -  0.002091  (0  to  22) 

(57) 

d\  =  1.4905  -  0.002041  -  0.0c9312  (0  -  21) 

t95) 

N2O 

rf?9'4  =  1.2257 

dl  =  1.450  -  0.00171  (-8  to  2) 

(26) 

N2O3 

(24) 

f 

d\  =  0.6386  -  0.001341  -  0.0a365t2  (-78  to  -33) 

(14,  87) 

NHa  < 

J 

l 

d4  =  0.6387  -  0.0013651  -  0.0a16312  (-50  to  -33) 

(34) 

HNOs  { 

dl  =  1.5300  -  0.00141  (0  to  30) 

dl  =  1.5501  -  0.002031  +  0.0s512  (4  to  24) 

(57) 

l 

(  8  9  ) 

NOC1 

dl  =  1.349  -  0.002421  (-48  to  0) 

(10) 

12  PHs 

dl  =  0.693  -  0.0361  (-106  to  -80) 

(77) 

' 

dl  =  1.6162  -  0.0018281  +  0.0670612  -  0.07238f3 

(-36  to  75) 

(61) 

PC13  • 

dl  =  1.6128  -  0.0018691  +  0.06184t2  -  0.0s79213 

(0  to  76) 

(84) 

dl  =  1.6128  -  0.0017331  +  0.0532i2  +  0.0723313 

(-80  to  0) 

(36) 

dl  =  1.6094  -  0.001341  +  0.061212  (-90  to  0) 

(87) 

POCl3 

dl  =  1.7116  -  0.0018391  +  0.0616612  -  0.0S5513 

(0  to  105) 

(84) 

dl  =  2.9249  -  0.0024771  +  0.067512  -  0.0s52 i3 

(0  to  100) 

(61) 

PBr3 

d\  =  2.9249  -  0.0024151  -  0.06612  +  0.0sl95t3 

(100  to  175) 

(61) 

• 

dl  =  2.9231  -  0.0024581  +  0  0e37812  -  0.0s28U3 

(0  to  15S) 

(84) 

POBrCh 

dl  =  2.1207  -  0.0021281  +  0.0e8812  -  0.085713 

(12  to  134) 

(84) 

PSCI3 

d\  =  1.6682  -  0.0016811  +  0.064812  -  0.084813 

(0  to  124) 

(84) 

•3  AsF3 

d\  =  2.6659  -  0.0038391  +  0.0s43512  (0  to  60) 

(84) 

AsCla  | 

dl  =  2.2050  -  0.0021591  -  0.07395t«  -  0.0944  3t3 

(-15  to  130) 

dl  =  2.2050  -  0.0021861  +  0.0e21W  -  0.08273 13 

(0  to  129) 

(61) 

(84) 

AsBr3  \ 

dl  =  3.4694  -  0.0029481  +  0.052481*  (50  to  100) 

(32) 

l 

df  =  3.540 

(66) 

SbH3 

d-25  =  2.26;  d-“  =  2.34 

(7  8  ) 

SbCl3 

d\  =  2.8131  —  0.0016361  —  0.0S3212  (75  to  150) 

(40) 

SbBra  | 

d99'5  -  3.845 

(31) 

d495  =  3.6926;  d\m  =  3.6807 

(") 

Bids 

d\  =  4.438  -  0.002291  (250  to  350) 

(4,  32,  90 

BiBr3 

d4  =  5.248  -  0.00261  (272  to  330) 

(32) 

>6  CO 

dl  =  -0.0052  —  0.00421  (  —  205  to  -185) 

(7) 

d4  =  1.2931  -  0.0014751  -  0.077l2  -  0.0719413 

(  —  35  to  60) 

(61) 

dl.  =  1.2922  -  0.001487 1  +  0.06217t2  -  0.0:18213 

(0  to  45) 

(84) 

d4  =  1.2918  -  0.001391  +  0.0s412  (-110  to  0) 

(36) 

dl  =  1  2927  -  0.001481  -  0.0e30612  (-111  to  0) 

(76,  87) 

CS2 

dl  =  1.2931  —  0.0015081  (0  to  45) 

(6,  15,  2 

23,  27,  2 

dj186  =  1.539 

30,  33,  4 

56,  61,  7 

75,  84,  8 
88,  92) 
(30) 

COS 

d4  87  =  1.24 

(79) 

CNC1 

dl  =  1.222  —  0.00181  (0  to  45) 

(5°) 

is  SiOi 

For  other  C-compounds,  v.  p.  27 
v.  Vol.  IV,  p.  19 

SiH4 

<r186  =  0.68 

4 

(80) 

Substance 

18  SiaHs 
SUHsO 

SiCl4  • 

SiH2Ch 

SiHsCl 

SiBr4 

SiH3Br 

SisHsN 


TiCli 


SnCh 


Snl4 


CrOaChj 

[ 

VOCl3 


B2O3  4 

AICU 
AlBra  <J 
Alls 

7  7  CaCla 
SrClj 


&-TABLE. — (Continued) 

^  " 

d  1  =  do  +  al  +  bf2  +  .  .  .  (range,  °C) 

‘2 

d~  28  =  0.686 

4 

d780  =  0.881 

4 

d[  =  1.5237  -  0.0019751  -  0.0671412  -  0.074913 

(-32  to  59) 

d4  =  1.5241  -  0.0020381  -  0.0«40S12  -  0.0714913 

(0  to  57) 

d^122  =  1.42 
d^113  =  1.145 

d\  =  2.8128  -  0.002681  +  0.0644512  +  0.0964l3 
d780  =  1.72 

4 

dT106  =  0.895 

4 

d4  =  1.7609  -  0.001661  -  O.OsSli2  +  0.0»158l3 

(-22  to  135) 

d\  =  1.7604  -  0.0017291  -  0.0«65412  -  0.0s57813 

(0  to  135) 

d7142  =  1.523 
d^109  =  1.98 
d^106  =  2.20 

d{  =  3.674  -  0.0012531  (290  to  400) 

d\  =  2.2671  -  0.002571  +  0.0s7312  -  O.O7IIH3 

(-19  to  113) 

d\  =  2.2788  -  0.0026431  +  0.0513712  -  0.0?1213 

(0  to  113) 

dl  =  4.145  -  0.002451  (145  to  275) 

4 

d{  =  5.627  -  0.001441  (522  to  740) 
d{  =  6.175  -  0.001451  (600  to  800) 
d383  =  5.625 
d80  =  2.36 

d{  =  5.312  -  0.00195 1  (214  to  290) 
d[  =  3.731  -  0.036851  (600  to  800) 
d4°°  =  3.299 

d*  =  5.021  -  0.0022181  (280  to  335) 

4 

dl  =  5.928  -  0.003381  (240  to  340) 

4 

dl  =  6.060  -  0.003221  (255  to  355) 
d200  =  5.2  87 

dt  =  5.267  -  0.0s921  (628  to  783) 

d45l  =  4.919 

d\  =  4.2626  -  0.0017421  (223  to  247) 

(jl  =  6.023  -  0.001031  (681  to  819) 

<2427  =  5.595 

dl  =  6.139  -  0.001011  (597  to  801) 
d627  =  5.522 

d\  =  4.2070  -  0.0011121  (239  to  410) 
d[  =  1.4937  -  0.0018531  (0  to  60) 
d1!  =  1-4644 

d{  =  1.3561  -  0.0022131  -  0.05412  (0  to  36) 

d[  =  1.9586  -  0.0019081  +  0.051612  -  0.0s713 

(-47  to  25) 

dl  =  1.9610  -  0.0018801  -  0.063312  -  0.0977l3 
4  (0  to  116) 

dlt  =  1.8653  -  0.001S1  -  0.07212  -  0.082613  (0  to  125) 

dl  =  1.633  -  0.031251  (900  to  1100) 

dl  =  1.8766  -  0.002451  +  0.0o28564t2  (0  to  80) 

d1®  =  1-7955 

7  ^  <  15  X  10-8  (below  240°);  >  200  X  10-« 

1  dl 

(above  240°) 

dJ  =  1.85  -  0.00271  (200  to  230) 
dl  =  2.87  -  0.00231  (100  to  225) 
df-6  =  2.754 

d f  =  3.70  -  0.00251  (200  to  240) 
dl  =  2.37  -  0.0341  (850  to  1000) 
dl  =  3.11  -  0.0347l  (850  to  1000) 


Lit. 


(80) 

(8  1  ) 

(61) 

(84) 

(82) 

(82) 

(84) 

(81) 

(83) 

(61) 

(84) 

(13) 

(!6) 

(16) 

(32) 

(61) 

(84) 

(94) 

(45) 

(45) 

(67) 

(42) 

(32) 

(45) 

(S) 

(65) 

(65) 

(65) 

(67) 

(46) 

(67) 

(25) 

(46) 

(67) 

(46) 

(67) 

(25,  32,  67) 

(17) 

(54) 

(55) 

(53) 

(84) 

(43,  63,  68 
84) 

(2) 

(18) 

C11) 

(70) 

(9) 

(9) 

(31) 

(9) 

(2) 

C*) 
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!6-TABLE  .—(Continued) 


Substance 

t. 

d  =  do  +  a/  +  bl2  +  .  .  .  (range,  °C) 

2 

Lit. 

79  BaCh 

d\  =  3.72  -  O.O36!  (1000  to  1050) 

(2) 

LiF 

d{  =  2.201  -  0.034741  (887  to  1058) 

(32) 

Li  Cl 

d\  =  1.762  -  0.034321  (626  to  985) 

(12,  32) 

LiBr 

di  =  2.93  —  0.0371  (above  547) 

(12) 

LhSOi 

d{  =  2.346  -  0.034021  (853  to  1112) 

(12,  32) 

d\  =  1.919  -  0.035471  (288  to  546) 

(32) 

LiNOs 

,1 

l 

dt  =  1.930  -  0.035491  (260  to  309) 

(25) 

Li2COs 

d\  =  2.071  -  0.03341  (800  to  1000) 

(12) 

82  NaOH 

d\  =  2.11  -  0.03631  (340  to  440) 

(52) 

NaF 

d\  =  2.506  -  0  035641  (1017  to  1214) 

(  3  2  ) 

NaCl 

d\  =  1.959  -  0.03521  (809  to  1010) 

(2,  12,  32, 

4  51) 

NaBr 

d{  =  2.927  -  0.037951  (785  to  954) 

(12,  32) 

Nal 

d\  =  3.441  -  0.0010611  (675  to  724) 

(S2) 

NaaSOi 

d\  =  2.495  -  0.0s481  (900  to  1046) 

(12,  32) 

d[  =  2.114  -  0.03671  (320  to  550) 

(32,  45) 

NaNOa 

d[  =  2.134  -  0.037021  (343  to  492) 

(25) 

NaPOs 

d{  =  2.545  -  0.03441  (905  to  1007) 

(2,  32) 

NazCCU 

d\  =  2.305  -  0.0s4f  (893  to  1048) 

C2) 

NasMoCL 

d\  =  3.235  -  0.0s631  (804  to  1063) 

(12) 

NazWCL 

d[  =  4.409  -  0.0s7951  (917  to  1330) 

(12) 

dt  =  0.708  +  0.001521  (972  to  995) 

(59) 

in  ctaxvii  e 

l 

dt  =  3.543  -  0.001331  (995  to  1083) 

(59) 

83  KOH 

d[  =  2.25  -  0.0011  (380  to  440) 

(52) 

KF 

d[  =  2.477  -  0.036661  (913  to  1054) 

(32) 

KC1 

d{  =  1.971  -  0.03581  (785  to  958) 

(2,  12,  32, 

69) 

Camallite 

d{  =  1.945  -  0. 03411  (570  to  780) 

(3) 

KBr 

d[  =  2.708  -  0.038!  (751  to  945) 

(12,  32,  45) 

KI 

d\  =  3.159  -  0.001041  (700  to  751) 

(32) 

KsSOi 

d\  =  2.472  -  0.035451  (1100  to  1300) 

C32) 

KNO) 

d\  =  2.097  -  0.0a70t  (352  to  564) 

(25,  32,  45) 

KPOs 

d{  =  2.455  -  0.0S431  (988  to  1196) 

(32) 

K2CO3 

d\  =  2.314  -  0.03461  (911  to  1036) 

(12) 

K2O2O7 

d{  =  2.564  -  0.036981  (420  to  497) 

(32) 

K2M0O4 

d\  =  2.964  -  0.036441  (964  to  1324) 

(32) 

KjWO, 

d\  =  3.871  -  0.03761  (991  to  1361) 

(32) 

84  RbF 

d\  =  3.707  -  0.001011  (820  to  1006) 

(12) 

RbCl 

d{  =  2.701  -  0.0008181  (734  to  822) 

(12) 

RbBr 

d\  =  3.460  -  0.00111  (697  to  780) 

(12) 

Rbl 

d\  =  3.577  -  0.001111  (700  to  800) 

(12) 

RbiSCL 

d\  =  3.260  -  0.036651  (1101  \o  1307) 

(12) 

RbNOs 

d\  =  2.782  -  0.03971  (348  to  555) 

(12) 

88  CsF 

d\  =  3.611  -  0.00124 1  (720  to  824) 

C32) 

CsCl 

d{  =  3.489  -  0.001081  (661  to  741) 

(32, 

CsBr 

d\  =  3.997  -  0.0013421  (662  to  743) 

(32) 

Csl 

d\  =  3.953  -  0.0012151  (639  to  701) 

C32) 

CS2SO4 

d{  =  3.867  -  0.0381  (1040  to  1220) 

(32) 

CsNOa 

d\  =  3.270  -  0.0011151  (445  to  575) 

(32) 
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DENSITY  AND  SPECIFIC  VOLUME  OF  WATER 

V,  Stott  and  Philip  H.  Bigg 

1.  Density  of  Water  in  g  per  ml  between  0°C  and  40°C 

The  values  given  below  are  the  means  of  those  given  by  P.  Chappuis,  288,  13:  D  40;  07,  and  those  of  M.  Thiessen,  K.  Scheel,  and 
H.  Diesselhorst,  89,  3:  68;  00.  The  last  column  gives  the  average  differences,  expressed  in  units  in  the  seventh  decimal  place,  of  the 
values  tabulated  in  the  preceding  columns  from  the  values  of  which  they  are  the  mean. 


DENSITY-WATER 


25 


°c 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

Diff.  X  107 

0 

0.9998679 

0.9998746 

0.99988U 

0.9998874 

0.9998935 

0.9998995 

0.9999053 

0.9999109 

0.9999163 

0.9999216 

1 

1 

9267 

9315 

9363 

9408 

9452 

9494 

9534 

9573 

9610 

9645 

0 

2 

9679 

9711 

9741 

9769 

9796 

9821 

9844 

9866 

9887 

9905 

0 

3 

9922 

9937 

9951 

9962 

9973 

9981 

9988 

9994 

9998 

*0000 

0 

4 

1.0000000 

*9999 

*9996 

*9992 

*9986 

*9979 

*9970 

*9960 

*9947 

*9934 

0 

5 

0.999991 9 

0.9999902 

0.9999883 

0 . 9999864 

0.9999842 

0.9999819 

0.999979s 

0.9999769 

0.9999741 

0.9999712 

1 

6 

968i 

964o 

9616 

958i 

9544 

9506 

9467 

9426 

9384 

934o 

1 

7 

9295 

924s 

920o 

915o 

9099 

904e 

8992 

8936 

8879 

882i 

2 

8 

8762 

870i 

863  s 

8574 

8509 

8442 

8374 

8305 

8234 

8I62 

3 

9 

808s 

8013 

793e 

7859 

778o 

7699 

7617 

7534 

745o 

7364 

5 

10 

727? 

7189 

7099 

7008 

6915 

682 o 

6724 

6627 

6529 

642  s 

6 

11 

6328 

6225 

6121 

6OI7 

591i 

580s 

5694 

558s 

5473 

536i 

2 

12 

5247 

5132 

501e 

489s 

478o 

466o 

453s 

441s 

429i 

4166 

0 

13 

404o 

391s 

3784 

365s 

3524 

339i 

325s 

3123 

2987 

285o 

1 

14 

2712 

2572 

2432 

229o 

2147 

2003 

185s 

171 1 

1564 

1415 

1 

15 

1265 

1113 

096i 

080s 

0653 

0497 

034 o 

0182 

0023 

*9862 

2 

16 

0.9989701 

0.998953s 

0.9989374 

0.9989209 

0.998904s 

0.9988876 

0.9988707 

0.998853s 

0.9988367 

0.9988195 

6 

17 

8022 

784s 

7673 

7497 

7319 

714i 

696i 

678i 

6599 

641e 

9 

18 

623  2 

6046 

5861 

567  3 

5485 

5295 

5105 

49i3 

4720 

4526 

14 

19 

4331 

4136 

39.3  8 

3740 

3541 

3341 

3140 

2937 

2733 

2529 

18 

20 

2323 

21i7 

1909 

17oi 

1490 

1280 

1068 

O855 

O641 

042  6 

22 

21 

02io 

*9993 

*977  5 

*955  6 

*9335 

*9114 

*8892 

*866  9 

*8444 

*82 19 

25 

22 

0.9977993 

0.9977765 

0.9977537 

0.9977308 

0.9977077 

0 .9976846 

0.9976613 

0.9976380 

0.9976145 

0. 9975910 

27 

23 

5674 

543  7 

5198 

4959 

47i8 

4477 

423  5 

3991 

3747 

350  2 

29 

24 

325  6 

30o9 

2760 

25n 

2261 

20io 

1758 

1505 

1250 

0995 

30 

25 

073  9 

048  2 

0225 

*996  6 

*97oe 

*9445. 

*9184 

*8921 

*8657 

*8393 

31 

26 

0.9968128 

0.9967861 

0.9967594 

0 .9967326 

0 .996705  7 

0 .9966786 

0.9966515 

0.9966243 

0.9965970 

0 .9965696 

30 

27 

5421 

5146 

486  9 

4591 

43i3 

403  3 

3753 

3472 

3190 

290  7 

29 

28 

2623 

2338 

2052 

1766 

1478 

1190 

09oi 

O610 

03i9 

OO27 

28 

29 

0.9959735 

0.9959440 

0.9959146 

0.9958850 

0.9958554 

0.9958257 

0.9957958 

0.9957659 

0.9957359 

0.9957059 

25 

30 

6756 

6454 

6151 

5846 

5541 

5235 

4928 

4620 

43i2 

40o2 

23 

31 

3692 

3380 

3068 

2755 

2442 

2127 

1812 

1495 

1178 

0861 

20 

32 

0542 

0222 

*99oi 

*95so 

*925  8 

*893  5 

*8612 

*8286 

*7961 

*7635 

19 

33 

0.9947308 

0 .9946980 

0.9946651 

0.9946321 

0.9945991 

0.9945660 

0.9945328 

0.9944995 

0 .9944661 

0.9944327 

17 

34 

3991 

365  5 

33i  9 

2981 

2643 

2303 

1963 

I622 

1280 

093  8 

16 

35 

0594 

0251 

*990  6 

*95eo 

*92 14 

*886  7 

*85is 

*8170 

*7820 

*7470 

16 

36 

0.9937119 

0.9936767 

0.9936414 

0 .9936061 

0.9935707 

0.9935351 

0 .9934996 

0 .9934639 

0.9934282 

0.9933924 

18 

37 

3565 

3206 

2846 

2484 

2123 

1760 

1397 

1032 

066  8 

03o2 

22 

38 

0.9929936 

0 .992956  8 

0 .99292oi 

0 .9928833 

0 .992846  3 

0.9928093 

0.9927722 

0.9927351 

0.9926978 

0 .992660  5 

28 

39 

6232 

585  7 

548  2 

5106 

4730 

4352 

3974 

3595 

32ie 

2836 

36 

40 

245  5 

42 

2.  Volume,  in  ml,  of  1  g  of  Water  between  0°C  and  40°C 
Computed  from  Table  1 


°C 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 

1.0001322 

1 .0001255 

1 .0001190 

1 .0001127 

1  000106s 

1  OOOIOO5 

1.000094s 

1.0000892 

1.0000837 

1.000078s 

1 

0734 

0685 

0637 

0592 

0548 

0506 

0466 

0427 

0390 

0355 

2 

0320 

0289 

0259 

0230 

0204 

0179 

0156 

0134 

0113 

0095 

3 

0078 

0063 

0049 

0038 

0027 

0019 

0012 

0006 

0003 

0000 

4 

0000 

0001 

0004 

0008 

0014 

0022 

0030 

0040 

0053 

0067 

5 

008 1 

009s 

0117 

0137 

0159 

OI82 

0206 

0232 

0259 

028s 

6 

0319 

035 1 

0384 

0419 

0456 

0494 

0533 

0574 

O6I7 

066 1 

7 

0706 

0753 

O8O1 

085i 

0902 

0954 

1008 

1064 

1121 

1179 

8 

1239 

130o 

1362 

1426 

149 1 

155s 

162e 

169e 

1767 

183o 

9 

1913 

198s 

2064 

2142 

222i 

2302 

2384 

2467 

255i 

2637 

10 

2724 

2813 

2905 

299s 

3086 

318i 

327s 

3374 

3473 

3573 

11 

3674 

3776 

388 1 

398s 

409i 

4199 

430s 

4417 

4529 

464 1 

12 

4755 

487 1 

4987 

5105 

5223 

534s 

5465 

558s 

5712 

5837 

13 

596.3 

609i 

621o 

6349 

648o 

6613 

6747 

6882 

701s 

715s 

14 

729s 

7433 

7574 

7716 

7859 

8003 

8149 

829e 

8444 

8592 

15 

8743 

889s 

9047 

920i 

9356 

9512 

9669 

982s 

9987 

*0149 

16 

1.0010309 

1.0010473 

1.001063s 

1.0010803 

1.001097o 

1.0011137 

1.0011306 

1.0011476 

1.0011647 

1.0011819 

17 

199s 

2167 

2343 

2519 

2697 

2876 

305e 

3237 

3419 

360a 

18 

378  7 

397  3 

4160 

4348 

453  7 

4727 

49i8 

51io 

53os 

54  9  s 

26 


INTERNATIONAL  CRITICAL  TABLES 


2.  Volume,  in  ml,  of  1  g  of  Water  between  0°C  and  40°C. — ( Continued ) 


°c 

0.0 

0.1 

0.2 

0.3 

0.4  | 

0.5 

0.6 

0.7 

0.8 

0.9 

19 

1.0015694 

1.0015890 

1.0016088 

1 .0016286 

1 .0016487 

1.0016687 

1.0016889 

1 .0017093 

1.0017296 

1.0017502 

20 

77os 

79ie 

8I24 

8333 

8544 

87  5  6 

896  8 

9182 

9397 

96i2 

21 

9830 

*004  8 

*026  6 

*048  6 

*07o8 

*0930 

*1153 

*1377 

*1603 

*1828 

22 

1.0022056 

1.0022285 

1.0022514 

1.0022744 

1.0022976 

1.0023208 

1.0023442 

1 .0023676 

1.0023912 

1.0024148 

23 

438  6 

4624 

486  4 

5104 

5346 

558  9 

583  2 

6077 

632  2 

656  9 

24 

6816 

7065 

7314 

7565 

7817 

8069 

8322 

857  7 

8833 

908  9 

25 

9346 

96o5 

9864 

*0124 

*0387 

*064  9 

*09 12 

*1176 

*1442 

*1708 

26 

1.0031974 

1 .0032243 

1.0032512 

1.0032782 

1.0033052 

1 .003332  5 

1.0033598 

1.0033871 

1.0034146 

1.0034422 

27 

469  9 

497  6 

5255 

5535 

5815 

6O97 

6379 

666  2 

6947 

723  2 

28 

75i? 

7804 

809  3 

8381 

8671 

896  2 

9253 

9546 

9839 

*0134 

29 

1.0040428 

1.0040725 

1.0041022 

1.0041320 

1.0041619 

1.0041918 

1.0042219 

1.0042521 

1 .0042824 

1.0043127 

30 

343  2 

373  6 

4043 

435  0 

465  8 

4966 

527  7 

5587 

589  8 

62 11 

31 

652  3 

683  8 

7153 

7469 

7786 

8I04 

8422 

8741 

906  2 

9382 

32 

9704 

*002  8 

*0351 

*0676 

*10oi 

*1327 

*1654 

*1983 

*23n 

*2641 

33 

1.0052972 

1 .0053303 

1.0053636 

1 .0053969 

1.0054303 

1.0054637 

1.0054973 

1 .0055310 

1.0055647 

1.0055985 

34 

6324 

6664 

7005 

734  6 

768  8 

803  2 

8376 

87i  1 

906  7 

94i3 

35 

97ei 

*01o  9 

*0457 

*080  7 

*1158 

*15io 

*1862 

*2215 

*2570 

*2924 

36 

1.0063279 

1 .0063636 

1 .0063993 

1.0064351 

1.00647 10 

1. 006507 0 

1.0065430 

1.0065791 

1.0066153 

1.0066516 

37 

6879 

7244 

7609 

797  5 

8341 

87o9 

9077 

9447 

98i7 

*0187 

38 

1.0070559 

1 .0070932 

1.0071304 

1.0071678 

1.0072052 

1.0072428 

1.0072804 

1.0073181 

1.00735.5  9 

1.0073938 

39 

40 

4317 

8I52 

4697 

5077 

546  0 

5841 

622  5 

6609 

6993 

737  9 

7765 

3.  Density  of  Water  in  g  per  ml  between  40°C  and  100°C 


The  values  given  are  from  M.  Thiessen,  89,  4:  32;  18 


°c 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

40 

0 . 99224 

0.99186 

0.99147 

0.99107 

0.99066 

0.99024 

0.98982 

0. 9894o 

0.98896 

0 . 98852 

50 

0.98807 

0.98762 

0.98715 

0.98669 

0.9862i 

0.98573 

0.9852s 

0.9847s 

0.9842s 

0.98375 

60 

0.98324 

0.98272 

0. 9822o 

0.98167 

0.98113 

0.98059 

0.9800s 

0. 9795o 

0.97894 

0.9783s 

70 

0.97781 

0.97723 

0.97666 

0 . 97607 

0.9754s 

0.97489 

0.97429 

0.9736s 

0.97307 

0.97245 

80 

0.97183 

0.9712i 

0.97057 

0 . 96994 

0 . 9693o 

0 . 96865 

0.9680o 

0.96734 

0.9666s 

0 . 9660i 

90 

100 

0.96534 

0 . 9583s 

0.96467 

0.96399 

0. 9633o 

0.9626i 

0.96192 

0.96122 

0 . 9605i 

0.95981 

0.95909 

4.  Volume,  in  ml,  of  1  g  of  Water,  between  40°C  and  100°C 


Computed  from  Table  3 


°C 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

40 

1.00782 

1.0082i 

I.OO861 

1.00901 

1.00943 

1.00985 

1.0102s 

1.01072 

1.01116 

1.01161 

50 

1.01207 

1.01254 

1.01301 

1.01349 

1.0139s 

1.0144s 

1.0149s 

1.0154s 

I.OI6O0 

1.01652 

60 

1.0170s 

1.0175s 

1.0181s 

1.01867 

1.01923 

1.01979 

1.02036 

1.02093 

1.02154 

1.02210 

70 

1.0227o 

1.0233o 

1 ,0239o 

1.02452 

1.0251s 

1.02576 

1.02639 

1.02703 

1.0276s 

1.0283s 

80 

1.02899 

1.0296s 

1.03032 

1.03099 

1.0316s 

1.03237 

1.03306 

1.03376 

1.03447 

1.0351s 

90 

100 

1 ,0359o 
1.04343 

1.0366s 

1.03736 

1.0381o 

1.03884 

1.03959 

1.04035 

1.04111 

1.0418s 

1.04265 

5.  Density  and  Specific  Volume  of  Water  below  0°C, 
g/ml  and  ml/g 
J.  F.  Mohler,  1,  35:  236;  12 


t,  °C 

Density 

Volume 

0 

0 . 9999 

1.0001 

-  1 

0.9998 

1.0002 

-  2 

0 . 9997 

1.0003 

-  3 

0.9996 

1.0004 

-  4 

0.9994 

1.0006 

-  5 

0 . 9992 

1.0008 

-  6 

0.999o 

l.OOli 

-  7 

0 . 9987 

1.0013 

t,  °c 

Density 

Volume 

-  8 

0.998s 

1.0015 

-  9 

0.9982 

1.0018 

-10 

0 . 997a 

1.002i 

-11 

0.9976 

1.0024 

-12 

0.997s 

1.0027 

-13 

0 . 9969 

1.003i 

6.  Effect  of  Dissolved  Air  on  the  Density  of  Water 

Between  the  temperatures  5°C  and  8°C  the  density  of  water 
saturated  with  air  was  found  to  be  0.000003o  g/ml  less  than 
the  density  of  air-free  water  (Chappuis,  238,  14:  D  63;  10). 
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UNITS 

d  =  density  in  g/ml  =  specific  gravity  t/ 4  (in  vacuo),  t  =  °C. 

Methyl  Alcohol 

Klason  and  Norlin  (119)  give  values  ford*  as  follows  :0°,  0.80999; 
10°,  0.80069;  15°,  0.79601;  20°,  0.79134;  30°,  0.78184. 

These  values  are  checked  by  other  investigators  as  follows: 
At  0°  to  0.00001  by  Young  and  Fortey  (283),  at  15°  to  0.00001  by 
Gyr  (86)  and  Doroshevskii  (47);  at  10°  to  0.00004  and  at  20°  to 
0.00001  by  Loomis  (137).  Values  of  Dittmar  and  Fawsitt  ('42), 
Young  (281),  Timmermans  (252),  and  Tyrer  (257)  are  higher,  but 
do  not  agree  with  each  other. 

The  following  equation  reproduces  the  above  values  to  0.00002: 
d\  =  0.80999  -  0.039253i  -  0.0641Z2. 

Extrapolation  by  this  equation  to  60°  gives  values  which  are 
probably  the  best  available.  They  run  nearly  parallel  to  those  of 
Dittmar  and  Fawsitt  (42)  but  about  0.0003  lower. 

Timmermans  gives  for  the  range  —94.5°  to  +15°: 

d\  =  0.81015  -  0.021004U  -  0.051802f2  -  0.071657U. 

The  value  at  0°  is  probably  in  error,  but  the  values  for  lower 
temperatures  are  the  best  available. 

Ethyl  Alcohol 

Osborne,  McKelvy,  and  Bearce  (166)  give  the  following  values 
for  ethyl  alcohol  saturated  with  air,  which  supersede  all  earlier 
determinations:  10°,  0.79784;  15°,  0.79360;  20°,  0.78934;  25°, 
0.78506;  30°,  0.78075;  35°,  0.77641;  40°,  0.77203. 
d\  =  0.78506  -  0.038591(f  -  25)  -  0.0656(f  -  25) 2  - 

0.0s5(f  -  25) 3. 

These  values  are  about  0.00004  lower  than  those  of  Winkler 
(2 7  5)  an(t  those  of  Klason  and  Norlin  (119).  See  (166)  for  an 
exhaustive  review  of  earlier  work. 

Riiber  (221)  has  more  recently  determined  the  density  at  20°  as 
0.789334  +  0.000003  (d'f  for  water  taken  as  0.998232). 

The  following  equation  reproduces  the  above  values  to  0.0001, 
and  then  follows  the  results  of  Young  (281)  up  to  80°  to  0.0002, 
although  this  degree  of  reliability  at  the  higher  temperatures  can¬ 
not  be  claimed  for  it: 

d\  =  0.80625  -  0.03846H  +  0.0e160f2  -  0.0S85U. 


Timmermans  (253)  gives  the  following  equation  for  tempera¬ 
tures  below  0°  without  specifying  in  the  reference  quoted  the 
range  for  which  it  holds : 

d{  =  0.80625  -  0.03845<  +  0.0629f2. 

Young’s  value  for  d\  is  used. 

DENSITY-TEMPERATURE  EQUATIONS 

Table  1  gives  the  parameters  of  the  equation: 
dt  =  [ds  +  10~3  cc(t  -  ts)  +  10~6  P(t  -  ts)2  +  10~9  y(t  -  L)3] 

+  10-4  A. 

Except  where  indicated  by  giving  ts  as  a  subscript  in  Column 
3,  ts  =  0°C.  Where  the  density  at  0°C  has  not  been  determined, 
a  value  has  in  many  cases  been  arrived  at  by  extrapolation.  Such 
values  are  enclosed  in  parentheses  and  are  given  as  a  basis  for 
calculation  only. 

Except  in  the  case  of  a  few  common  compounds  which  are 
difficult  to  investigate  or  which  have  been  investigated  over  an 
unusual  temperature  range,  equations  have  not  been  calculated 
unless  there  are  checks  to  establish  their  reliability.  Such  checks 
are  either  determinations  by  different  investigators  or  determina¬ 
tions  on  duplicate  specimens  by  the  same  investigator.  Such 
checks  are  rarely  available  over  a  wide  temperature  range,  but 
the  extent  of  agreement  at  particular  temperatures  indicates  at 
least  the  probable  degree  of  purity  of  the  material  used.  The 
probable  limit  of  error  indicated  is  based  upon  the  degree  of 
concordance  of  such  checks.  The  values  given  by  the  equa¬ 
tions  are  likely  in  many  cases  to  be  more  nearly  correct  than 
indicated,  in  the  neighborhood  of  room  temperature,  less  reliable 
at  more  remote  temperatures.  It  cannot  be  safely  assumed  that 
specimens  of  a  substance  differing  even  slightly  in  purity  will  give 
parallel  density-temperature  curves. 

Except  where  the  density-temperature  curve  is  practically 
linear,  the  equations  have  been  calculated  by  the  method  of 
least  squares.  Many  of  them  are  based  upon  a  composite  set  of 
values  from  different  sources  where  these  fall  upon  a  smooth 
curve.  Equations  quoted  directly  from  the  literature  are  indi¬ 
cated  in  the  table. 
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The  equations  cannot  be  used  with  any  degree  of  certainty  for 
values  outside  of  the  temperature  range  upon  which  they  are 
based. 

Equations  covering  temperatures  below  the  melting  points 
of  the  substances  refer  to  measurements  upon  undercooled 
liquids. 


As  regards  the  method  of  formulating  the  density-temperature 
relationship,  it  may  be  noted  that  Korber  (121)  and  Timmer¬ 
mans  (253)  have  shown  the  possibility  of  basing  calculations  on 
extrapolated  values  for  the  density  at  absolute  zero.  Albertosi 
(49)  proposes  the  equation  $  =  A  —  BT,  where  T  =  absolute 
temperature. 


Table  1. — Density-Temperature  Equations  Based  on  Reliable  Data 


Formula 

Name 

d. 

oc 

B 

7 

Limit  of 

error 

Range,  °C 

Lit. 

Data 

employed 

Confirmatory 

CChO 

Carbonyl  chloride . 

1.435 

-2.377 

-0.7 

0.005 

-140  to  +50 

(4) 

(66) 

ecu 

Carbon  tetrachloride . 

1 . 63255 

-1.9110 

-0.690 

.000211 

0  to  40 

(13,  279) 

(45,  59) 

CHCls 

Chloroform . 

1 . 52643 

- 1 . 8563 

-  .5309 

-  8.81 

.OOOlf 

-53  to  +55 

(250,  257) 

CHN 

Hydrocyanic  acid . 

0 . 7205 

-1.45 

.005 

0  to  15 

(255) 

CH2O2* 

Formic  acid . 

1.2441 

-1.221 

+  .126 

.002 

0  to  40 

(77) 

(191,  266) 

CHsIf 

Methyl  iodide . 

2.3343 

-2.670 

-1.77 

.002 

Oto  40 

(44) 

(172) 

CH3NO 

Formamide . 

(1.1517) 

-0.8405 

+  0.075 

.001 

Oto  75 

(256) 

(267) 

CH3NO2 

Nitromethane . 

(1.1645) 

-1.337 

-1.15 

+  3.8 

.001 

0  to  100 

(93) 

(185,  264);  of. 

C2CI4 

Tetrachloroethylene . 

(1.6475) 

-1.62 

.002 

0  to  90 

(96) 

(229) 

C2H2Bn 

1,  1,  2,  2-Tetrabromoethane . 

(3.0087) 

-2.230 

-0.0889 

.001 

0  to  70 

(269) 

(172) 

C2H2CI2O2 

Dichloroacetic  acid . 

(1.5919) 

-1.375 

.002 

0  to  100 

(103,  231) 

(188) 

C2H2CI4 

1,  1,  2,  2-Tetrachloroethane . 

1.586925 

- 1 . 530 

-  .78 

+  2.5 

.001 

25  to  90 

(268) 

(39, 285) 

C2H3N 

Acetonitrile . 

0.8035 

-1.055 

-  .138 

-  6 

.000111 

-45  to  +65 

(56,  252,  266) 

C2H4Br2 

Ethylene  bromide . 

(2.2223) 

-2.090 

-  .20 

■  001  IT 

0  to  30 

(12,  254) 

C2H4CI2 

Ethylene  chloride . 

1.28248 

-1.4217 

-  .933 

+  2.29 

.000211 

0  to  74 

(257) 

(103,  250) 

C2H4O 

Ethylene  oxide . 

0 . 8968 

-1.348 

-  .32 

.001 

-50  to  +20 

(141) 

(187) 

C2H4O2  § 

Acetic  acid . 

(1.0724) 

- 1 . 1229 

+  .0058 

-  2.0 

.0011 

9  to  100 

(257) 

(163) 

C2H4O2 

Methyl  formate . 

1.00319 

-1.4174 

-  .776 

-  8.62 

.00051 

0  to  100 

(285) 

(183,  250) 

C2HtBr|| 

Ethyl  bromide** . 

1.50138 

-2.0644 

+  .2673 

.003 

-119  to  +34 

(253) 

(182,  257) 

CjHsIf 

Ethyl  iodide . 

1.98049 

-2.217 

-1.55 

+  3.0 

.002 

0  to  63 

(257) 

(44,  182,  189) 

C2H5NO 

Acetamide . 

0.998655 

-0.81 

.003 

85  to  120 

(256) 

(14,  54) 

C2H« 

Ethane . 

0.5612'l°° 

-1.307 

.001 

-  108  to  -  74 

(142) 

(143) 

C2H6N2O 

Dimethylnitrosamine . 

1 . 0242 

-0.867 

-1.83 

.001 

0  to  75 

(256,  264) 

C2H6O2 

Glycol . 

1.1257 

-0.5713 

-2.766 

+  10.9 

.001 

0  to  136 

(232) 

(61,  265) 

CjHsS 

Ethylmercaptan . 

0.8623 

-1.077 

-2.25 

.001 

0  to  80 

(10) 

(161,  259) 

C2H,N 

Ethylamine . 

0.7057 

-1.112 

-2.7 

.00051 

0  to  15 

(185,  250) 

C3H2N2 

Malonic  nitrile . 

(1.0850) 

-1.124 

+2.66 

-12.8 

.001 

33  to  107 

(268) 

(24) 

03H4 

Allylene . 

0. 7062-50 

-1.245 

—  55  to  —  13 

(143) 

CaHsCIO 

a-Epichlorohydrin . 

1.2031 

-1.218 

-0.246 

.002 

0  to  115 

(229,  247) 

(103) 

CnHsN 

Propionitrile . 

0 . 80200** 

-1.017 

-  .483 

—  90  to  0 

(253) 

0 . 8020 

-0.991 

-  .553 

.0005 

0  to  100 

(24,  56,  253, 

CaH6NO 

Lactonitrile . 

1 . 0048 

-  .8438 

-  .518 

.002 

0  to  60 

(256,  264) 

CaHeOft 

Acetone . 

0.81248** 

-1.1142 

-  .315 

.0002 

-83  to  +25 

(252) 

0.81248 

-1.100 

-  .858 

.0011 

0  to  50 

(183,  239,  252) 

CsHsCH 

Ethyl  formate . 

0.94802 

- 1 . 2506 

-1.063 

-  0.98 

.0011 

0  to  100 

(285) 

(183) 

c3h6o2 

Methyl  acetate . 

0.95932 

-1.2710 

-0.405 

-  6.09 

.001 

0  to  100 

(285) 

(218,  252) 

C3H7I 

n- Propyl  iodide . 

1 . 7844 

-1.845 

-1.25 

.00051 

0  to  52 

(61,  11  0,  204) 

C3H7I 

Isopropyl  iodide . 

1 . 7439 

-1.948 

-0.80 

.0011 

0  to  25 

(20,  183,  249) 

CaH7N 

Allylamine . 

0.7838 

-0.953 

-6.2 

.001 

0  to  25 

(185) 

(24) 

c3h,no 

Propionamide . 

0. 9437ioo 

-  .8135 

-0.42 

.005 

80  to  120 

(256) 

(54) 

C8Hs 

Propane . 

0.6259-so 

-1.156 

+  .15 

-78  to  -24 

(*43) 

CaHsOtt 

n-Propyl  alcohol . 

0.8201 

-0.8183 

+  1.08 

-16.5 

.0011 

0  to  100 

(2  7  4  ) 

(25,  67,  183) 

CsHsO 

Isopropyl  alcohol . 

0.8014 

-  .809 

-0.27 

.00051 

0  to  25 

(25,  46,  283) 

(1341 

C3Hr03§§ 

Glycerol . 

1 . 2727 

-  .5506 

-1.016 

+  1.270 

.001 

0  to  280 

(80) 

(100,  169) 

C3H9N 

n-Propylamine . 

(0.7344) 

-  .6133 

-8.4 

.001 

0  to  45 

(256) 

(103) 

C4H4N2 

Succinonitrile . 

0.9880«i 

-  .80 

.002 

60  to  110 

(93) 

(24,  53,  61) 

C4H4S 

Thiophene . 

1.08717 

-1.124 

-0.93 

.0005 

Oto  50 

(120) 

(103) 

C4H7NH  || 

n-Butyronitrile** . 

0 . 8092 

-0.909 

-  .32 

.002 

0  to  98 

(56) 

(85,  89) 

CaHsChS 

Di-(2-chloroethyl)  sulfide . 

(1.2950) 

-1.058 

.001 

15  to  90 

(273) 

(89) 

C4H80 

Methyl  ethyl  ketone . 

0.82551 

-1.022 

-  .46 

.00051 

0  to  50 

(145,  207,  250) 

C4H3O2 

n-Butyric  acid . 

(0.9780) 

-0.9831 

-  .080 

.001 

25  to  81 

(21,  61,  70,  149) 

C4H»02 

Isobutyric  acid** . 

0.96820 

-  .9849 

+  1.036 

.00051 

-45  to  +18 

(252) 

(61) 

ClHaOj 

Ethyl  acetate** . 

0.92454 

-1.168 

-1.95 

+20 

.00005 

Oto  40 

(261) 

0 . 92450 

-1.1987 

-0.3265 

.00011 

-83  to  0 

(252) 

C4Hs02 

Methyl  propionate . 

0.93871 

-1.1891 

+  .419 

-  0.0106 

.001 

0  to  100 

(285) 

(64, 211) 

C4H803 

Methyl  lactate . 

1.1160 

-1.160 

.0015 

-75  to  +125 

(176) 

(204) 

C4H,0 

n-Butane . 

0.601 

-1.28 

-  .6 

.005 

-24  to  +35 

( 1  2  7  ) 

(222) 

C4H10N  20 

Nitrosodiethylamine . 

0.9598 

-0.874 

-  .39 

.001 

0  to  75 

(256) 

(24) 

C4TL0O 

n-Butyl  alcohol . 

0.82390 

-  .699 

-  .32 

.00041 

Oto  47 

(3,  26,  214) 

(218) 

C4H10O 

Isobutyl  alcohol . 

0.8169 

-  .751 

-  .28 

-  8 

.00051 

0  to  50 

(160) 

(25,  48,  67) 

C4H10O 

Ether . 

0.73629** 

- 1 . 1044 

-  .4772 

.0001 

-120  to  0 

(244) 

(252) 

0.73629** 

-1.1138 

-1.237 

■  00011 

0  to  70 

(244) 

(252) 

C4II 10O4S 

Diethyl  sulfate . 

1.1717 

-0.9936 

-0.453 

.002 

Oto  75 

(264,  268) 

(30) 

C4H10S 

Diethyl  sulfide . 

0 . 8563 

-  .9612 

-  .668 

.0011 

Oto  99 

(10) 

(25,  161) 

C6H402 

Furfural . 

1.1808 

-1.064 

-  .179 

.00051 

0  to  75 

(22,  235,  264) 

(144) 

C6H.6N 

Pyridine . 

1 . 00304 

-1.000 

+  .355 

-  0.50 

.00051 

-45  to  +18 

(252) 

(55,  286) 

C0H7N02 

Ethyl  cyanoacetate . ,. 

1.0817 

-1.022 

+  .115 

.002 

0  to  70 

(264,  268) 

(24) 

DENSITY— ORGANIC  LIQUIDS 
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Formula 

Name 

d. 

a 

0 

7 

C6H802 

Acetylacetone . 

0.9971 

-1.005 

+0.40 

CsHsOa 

Levulinic  acid . 

1 . 1564 

-0.85 

C5H10O 

Diethyl  ketone . 

0.8337 

-  .940 

-  .662 

CsHioOlff 

Methyl  propyl  ketone . 

0.8261 

-  .923 

-  .766 

C5H10O2 

Ethyl  propionate . 

0.9124 

- 1 . 1223 

+0.203 

-  7.31 

CsHioCL 

Methyl  n-butyrate . 

0 . 92006 

- 1 . 0704 

-  .714 

+  1.19 

CsHioOa 

Methyl  isobutyrate . 

0.91131 

- 1 . 0986 

-  .712 

+  0.37 

C6Hi0O2 

,  n-Propyl  acetate . 

0.90835 

-1.094 

-0.438 

C5M10O3 

Ethyl  lactate . 

(1.0553) 

-1.126 

CsHuN 

Piperidine . 

(0.9791) 

-0.9258 

+  1.512 

-22.5 

C5H12 

2-Methylbutane . 

0.63943** 

-  .9719 

-0.408 

0.63930 

-  .9714 

-  .695 

-  7.08 

C6Hl2 

n-Pentane . 

0.64537** 

-  .9467 

-  .4495 

0.64539 

-  .9398 

-  . 6243 

-  7.53 

CoHsBr*** 

Bromobenzene . 

1.52231 

-1.345 

-  .24 

+  0.76 

CeHsClttt 

Chlorobenzene . 

1.12782 

- 1 . 0664 

-  .2463 

-  .53 

1.12795** 

- 1 . 0606 

+  .717 

CcHsE 

Fluorobenzene . 

1 . 0466 

-1.164 

-1.074 

+  5.28 

CoHsIttt 

Iodobenzene . 

1 . 86059 

-1.4814 

-0.4234 

CeHsNOs 

Nitrobenzene . 

(1.22300) 

-0.98721 

-  .09944 

c«h6 

Benzene . 

(0.90005) 

-1.0636 

-  .0376 

-  2.213 

CeHeO 

Phenol . 

(1.0920) 

-0.8188 

-  .670 

C0H7N 

Aniline . 

1.03893 

-  .86534 

+  .0929 

-  1.90 

CeHioO 

Cyclohexanone . 

(0.9625) 

-  .852 

CeHioOs 

Ethyl  acetoacetate . 

(1.0456) 

-  .9540 

-  .7351 

C6Hl0O4 

Glycol  diacetate . 

(1.1266) 

-1.1s 

CeHioO* 

Diethyl  oxalate . 

(1.1017) 

-1.145 

-  .416 

<J6±ilo06§ijij 

Dimethyl  d-tartrate . 

1.292560 

-1.044 

C6Hl2 

Cyclohexane . 

0.79707 

-0.8879 

-  .972 

+  1.55 

CeHiaO 

Cyclohexanol . 

(0.9627) 

-  .7587 

C6H12O2 

Isobutyl  acetate . 

0.89200 

-1.036 

-  .313 

C6Hi202 

sec. -Butyl  acetate . 

(0.8905) 

-0.9024 

-2.1 

C6H1202 

Ethyl  n-butyrate . 

0.8997 

-1.031 

-0.46 

C6H1202 

Ethyl  isobutyrate . 

0.89060 

-1.055 

-  .500 

C6Hh 

Diisopropyl . 

0.67948 

-0.8763 

-  .5010 

-  4.59 

C6H14 

n-Hexane . 

0.6769 

-  .8486 

-1.084 

+  0.164 

C6HuN 

Di-ra-propylamine . 

(0.7553) 

-  .826 

-0.74 

CiHsN 

Benzonitrile . 

1 . 02279 

-  .8758 

-  .14 

CtHcO 

Benzaldehyde . 

1 . 0620 

-  .875 

-  .117 

CvHjBr 

p-Bromotoluene . 

(1.4313) 

-1.25 

C;HrN02 

m-Nitrotoluene . 

(1.1765) 

-0.937 

CtHs 

Toluene . 

0.88448** 

-  .9159 

+  .368 

0.88412 

-  .92248 

+  .0152 

-  4.223 

CvHsO 

Benzyl  alcohol . 

(1.0609) 

-  .7683 

-  .459 

c,h8o 

o-Cresol . 

1 . 0654 

-  .84 

-  .43 

CtHsO 

ra-Cresol . 

(1.0495) 

-  .7639 

-  .471 

CiHsO 

p-Cresol . 

1 . 0487 

-  .75 

-  .3 

C7H9N 

Benzylamine . 

(0.9981) 

-  .8207 

-  .432 

C7H9N 

Methylaniline . 

1 . 0027** 

-  .803 

-  .242 

C7H9N 

o-Toluidine . 

1.0149** 

-  .833 

-  .04 

C7H9N 

p-Toluidine . 

0.9702« 

-  .8340 

-  .410 

C7H,20 

o-Methylcyclohexanone . 

(0.9424)** 

-  .8640 

c7h,2o 

p-Methylcy  clohexanone . 

(0.9312)** 

-  .8028 

C7H1204 

Diethyl  malonate . 

1 . 07593 

-  .9948 

-  .705 

C7H140 

o-Hexahydrocresol . 

(0.9459)** 

-  .8590 

C7H1402 

Heptylic  acid . 

(0.9323) 

-  .7474 

-1.017 

C7H1402 

Ethyl  isovalerate . 

0.88540 

-  .9815 

-0.313 

C7Hl402 

d-sec. -Butyl  propionate . 

(0.8883) 

-1.070 

+  .07 

C7H16 

n-Heptane . 

0.70048 

-0.8476 

+  .1880 

-  5.23 

CsH7N 

Benzyl  cyanide . 

1.0325 

-  .794 

-  .37 

CsHsO 

Acetophenone . 

1 . 026721-6** 

-  .8467 

-  .596 

CaHaNO 

Acetanilide . 

1.0261120 

-  .820 

CsHio 

?7i-Xylene . 

0.88151 

-  .8515 

-  .109 

-  1.73 

CsHioO 

Phenetole . 

0.9852 

-  .9224 

CsHnN 

Dimethylaniline . 

0.9726 

-  .8140 

-  .216 

C8H14O5 

Diethyl  malate . 

(1.1480) 

-  .9227 

-  .804 

CuHllOs 

Diethyl  d-tartrate . 

1 . 2254 

-1.007 

C8Hi406 

Dimethyl  dimethoxysuccinate . 

1.1305™ 

-1.052 

C8H1602 

d-sec.-Butyl  butyrate . 

(0.8861) 

-0.877 

-1.09 

CsHis 

?i-Octane . 

0.71848 

-  .8239 

+0.4459 

-  5.293 

C9H7N 

Quinoline  II II II . 

1 . 1090 

-  .7542 

-  .1265 

-  0.80 

C9H10O2 

Ethyl  benzoate . 

(1.0651) 

-  . 9046 

-  .2423 

CsHl2 

n-Propylbenzene . 

0.8780 

-  .8115 

-  .366 

Limit  of 

error 

Range, 

°c 

Lit. 

Data 

employed 

Confirmatory 

0.001 

0 

to 

75 

(103,  264) 

(69) 

.002 

0 

to 

75 

(103) 

(23,  186) 

.001 

0 

to 

53 

(32,  6  1,  78,  233) 

. 0005f 

0 

to 

54 

(157) 

(183,  248) 

.  00051f 

0 

to 

100 

(285) 

(13,  146,  229  ) 

,00021f 

0 

to 

100 

(281) 

(218) 

.0002 

0 

to 

100 

(285) 

(65) 

.001 

0 

to 

40 

(13) 

(211) 

.0005 

7 

to 

108 

(277) 

(101) 

. 0005 K 

0 

to 

80 

(60,  131,  1  85) 

-123 

to 

+  15 

(252) 

.  0003  If 

-50  to  +100 

(252,  281) 

-123 

to 

+  15 

(252) 

.000511 

-53  to  +100 

(252,  281) 

.0005  If 

0 

to 

80 

(13) 

(250,  278) 

.  00051f 

0 

to 

73 

(257) 

(13,  278) 

-45 

to 

0 

(252) 

.0011 

0 

to 

90 

(1  50,  278) 

(169) 

.0011 

0 

to 

150 

(278) 

(177,  189) 

.00021 

0 

to 

58 

(257) 

(133,  1  89,  250) 

.00021 

11 

to 

72 

(13,  281) 

.001 

40 

to 

150 

(1  8,  1  55,  1  89) 

.00021 

0 

to 

99 

(257) 

(29,  233,  246, 

252) 

.001 

8 

to 

92 

(95, 

(6,  219) 

.00051 

17 

to 

74 

(233) 

(189,  245) 

.  00051 

13 

to 

95 

(233) 

(53,  183) 

.002 

60 

to 

135 

(151) 

(1  70,  1  71,  202) 

.00031 

0 

to 

65 

(79) 

(6,  219) 

.00051 

16 

to 

90 

(95) 

(219) 

.00031 

0 

to 

40 

(13) 

(64,  65,  218) 

.002 

15 

to 

85 

(165) 

(38,  198) 

.  00031 

0 

to 

69 

(13) 

(65,  70,  130) 

.0005 

0 

to 

40 

(13) 

(65);  c/.  (218, 

.00011 

0 

to 

100 

(28!) 

(34) 

.00011 

0 

to 

100 

(281) 

(251) 

.001 

0 

to 

60 

(256) 

(185) 

.0011 

0 

to 

60 

(1  89,  250,  256, 

266) 

.002 

0 

to 

100 

(189) 

^122) 

.00051 

30 

to 

100 

(1  58,  1  89) 

.001 

17 

to 

100 

(172) 

(228) 

-95 

to 

+  18 

(252) 

.00051 

0 

to 

99 

(257) 

(13,  21  7,  252) 

.001 

0 

to 

100 

(189) 

(218,  266) 

.00051 

0 

to 

150 

(16) 

(19,  218) 

.00031 

9 

to 

153 

(16,  265) 

(189,  218) 

.00051 

0 

to 

100 

(!9) 

(189) 

.0011 

0 

to 

100 

(189) 

(256) 

.00051 

0 

to 

158 

(57) 

(!89) 

.00051 

11 

to 

158 

(57) 

(189) 

.001 

40 

to 

175 

(18) 

(57,  1  28) 

.001 

15 

to 

90 

(95) 

(6) 

.001 

17 

to 

90 

(95) 

(6> 

.001 

0 

to 

100 

(272) 

(53,  183) 

.001 

39 

to 

90 

(95) 

(6,  225) 

.001 

0 

to 

80 

(52) 

(61, 139) 

.0005 

0 

to 

40 

(13) 

(65) 

.002 

17 

to 

125 

(198) 

(165) 

.00021 

0 

to 

100 

(281) 

(35,  247) 

.001 

0 

to 

50 

(189,  266) 

(51,  256) 

.  00021 

21 

to 

114 

(56) 

(18  9) 

.003 

120 

to 

160 

(256) 

(83) 

.00051 

0 

to 

100 

(257) 

(189,  218) 

.0011 

0 

to 

80 

(!8) 

(85,  1 12) 

.0011 

0 

to 

177 

(19,  57) 

(126,  1  52,  189, 

2  4  6) 

.001 

20 

to 

60 

(1  54,  263) 

.0005 

-23  to  +160 

(1  69,  1  70) 

(100) 

.02 

60 

to 

153 

(179) 

(209) 

.001 

13 

to 

126 

(198) 

(262) 

.001 

0 

to 

130 

(281,  284) 

(35,  36) 

.0011 

0 

to 

200 

(16,  140) 

(189,  208) 

.0011 

4 

to 

69 

(126,  130) 

(189,  213) 

.00031 

0 

to 

160 

(61,  189,  219, 

229) 
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Table  1. — Density-Temperature  Equations  Based  on  Reliable  Data. — ( Continued ) 


Formula 

a 

P 

7 

Limit  of 

error 

Range, 

°c 

Lit. 

Name 

d. 

Data 

employed 

Confirmatory 

C9H12 

Pseudocumene . 

(0.8923) 

-0.8036 

-0.170 

0 . 0003 

10  to 

95 

(189) 

(13,  23) 

C9H13N 

Dimethyl-o-toluidine . 

0.9447** 

-  .828 

-  .33 

.0005 

0  to 

151 

(S7) 

(189) 

C9H20 

n-Nonane . 

0.7333 

-  .75 

-  .455 

.0005  If 

0  to 

99 

(123) 

(37) 

C9H21N 

Tri-n-propylamine . 

0.7730 

-  .7660 

-  .45 

.001 

0  to 

75 

(1  03,  256) 

CioHs 

Naphthalene . 

0.9779“ 

-  .7670 

-  .755 

.00111 

82  to 

177 

(57,  128,  22  8) 

(2) 

C10H14 

( 'y mesne*  ‘  * . 

0.8734** 

-  .785 

-  .275 

.00111 

0  to 

83 

(138) 

(22, 189) 

C10H14N2 

Nicotine . 

(1.02385) 

-  .7041 

-  .964 

.00m 

20  to 

98 

(!05) 

(206) 

C10H14O 

3-Methyl-2-hydroxyisopropylbenzene .  . 

(0.9894) 

-  .7741 

-  .224 

.001 

25  to 

70 

(164) 

(61, 189) 

CioHisN 

Diethylaniline . 

0.9508 

-  .785 

-  .259 

.001 

0  to 

158 

(50,  57,  1  89) 

CioHis 

d-Pinene**** . 

0 . 86242» 

-  .83 

.002 

20  to 

93 

(151) 

(*) 

CloHl806 

Dipropyl  d-tartrate . 

(1.1563) 

-  .9391 

-  .245 

.001 

15  to 

167 

(173) 

(94,  1 70) 

CloIDoO 

Z-a-Menthol . 

0. 884040 

-  .765 

.001 

40  to 

80 

(181,  190) 

CloH22 

n-Decane . 

0.7455 

-  .7293 

-  .371 

.0005 

0  to 

100 

(123) 

C10H22 

2,  6-Dimethyloctane . 

0.73880 

-  .7302 

-  .515 

.  0005  if 

0  to 

80 

(63,  1  33) 

(64,  69) 

CllHl202 

£rans-Ethyl  cinnamate . 

(1.0667) 

-  .861 

.001 

10  to 

100 

(189) 

f1  °3) 

C11H24 

n-Undecane . 

0.7563 

—  .  745 

-  .05 

.001 

0  to 

100 

(123) 

(223) 

C13H10O 

a-Benzophenone . 

1 . 0800*8 

-  .790 

-  .12 

.001 

25  to 

100 

(57) 

(14,  103,  1  89) 

Cl3H28 

n-Tridecane . 

0.7716 

-  .704 

-  .072 

.000511 

0  to 

99 

(123) 

Cl4Hl6N 

Dibenzylamine . 

(1.0428) 

-  .753 

-  .35 

.002 

20  to 

75 

(256) 

(189) 

ChHm 

n-Tetradecane . 

(0.7787) 

-  .69 

-  .13 

.001 

0  to 

99 

(123) 

(124) 

C15H32 

n-Pentadecane. . . . 

(0.7832) 

-  .70 

-  .025 

.00051) 

10  to 

99 

(123) 

Cl6H34 

n-Hexadecane . 

(0.7879) 

-  .688 

.000511 

18  to 

99 

(123) 

Cl7H30 

n-Heptadecane . 

(0.7913) 

-  .639 

-  .29 

.0005 11 

22  to 

100 

(!23) 

Cl8H38 

n-Octadecane . 

(0.7757*0) 

-  .7024 

+  .395 

.  0005H 

28  to 

99 

(123) 

C20H42 

n-Eicosane . 

0.7827*0 

-  .666 

.  00051 

36  to 

99 

(123) 

*  v.  (68>  191>  266)  for  values  not  agreeing  with  this  equation,  but  probably  less 
reliable. 

f  The  values  recorded  in  the  literature  for  methyl  and  ethyl  iodides  are 
particularly  discordant. 

t  De  Pauw  (41)  gives  d|5  1.5891  for  material  purified  with  particular  care. 

§  The  equation  given,  based  on  the  values  of  Tyrer,  although  reproducing 
his  values  and  those  of  Nasini  and  Bresciani  (163)  with  an  error  in  most  cases  less 
than  0.0001,  is  apparently  based  on  values  determined  with  impure  acid.  The 
acid  of  the  latter  authors  melted  at  16.1°.  Bousfield  and  Lowry  (17)  obtained 
with  very  pure  acid  a  M.  P.  of  16.60  ±  0.005°  and  a  density  at  18°  and  20°, 
0.0007  lower  than  the  values  given  by  the  equation.  These  values  are  probably 
correct.  The  following  equation: 

Dt  =  (1.0695)  -  0.0210092£  -  0.06339£2  -  0.0s574£3 
based  on  the  values  of  Ramsay  and  Young  (21°)  gives  a  value  at  20°  very  close 
to  that  of  Bousfield  and  Lowry,  but  their  values  do  not  fall  on  a  smooth  curve, 
and  their  value  at  13.11°  determined  by  pycnometer  does  not  fall  on  the  curve 
given  by  the  above  equation.  Subtraction  of  0.0007  from  the  values  given  by 
the  equation  in  the  above  table  should  be  nearly  correct  in  the  interval  15-30°. 

||  Tyrer  (257)  gives  values  for  0-31°  running  nearly  parallel  to  those  of 
Timmermans,  but  0.003  lower.  The  values  of  the  latter  may  be,  however,  more 
accurate  than  is  indicated  above. 

See  Table  3  for  accurate  values  for  the  density  at  particular  temperatures. 

**  Equation  quoted  from  the  literature  cited. 

ft  The  wide  divergence  in  values  given  for  acetone  is  probably  due  to  the 


failure  of  many  investigators  to  realize  the  difficulty  in  drying  it;  v.  (2  5,  252 
The  two  equations  given  agree  and  are  probably  correct  to  0.0002  from  0°  to  25°. 

tt  Young’s  values  were  used  in  calculating  the  equation,  but  the  value  of 
dj  was  so  altered  that  the  equation  gives  a  value  at  25°  which  is  probably  more 
reliable  than  Young’s.  This  is  a  questionable  procedure,  but  the  equation  is 
probably  at  least  as  accurate  as  indicated. 

§§  The  equation  is  based  on  the  values  of  Gerlach  since  these  are  the  only  ones 
covering  a  wide  temperature  range.  Data  to  be  found  in  (109,  16  9)  may  be 
more  reliable  over  narrower  temperature  ranges. 

||  ||  The  data  in  the  confirming  references  in  the  table  would  indicate  an 
accuracy  of  at  least  0.0005  for  this  equation,  but  widely  divergent  values  (2  56) 
are  also  to  be  found. 

TfTT  This  equation  gives  a  value  for  101.7°  differing  by  only  0.0014  from  that 
given  by  the  specific  volume  equation  of  Thorpe  and  Jones  (248). 

***  Equation  accurate  to  0.0002  for  0°  to  40°. 

fft  Equation  accurate  to  0.0001  for  0°  to  40°. 

ttt  The  values  of  Meyer  and  Mylius  (15°)  run  nearly  parallel  to  those  given 
by  the  equation,  but  0.0005  to  0.001  lower. 

§§§  The  density  of  dimethyl  racemate  runs  uniformly  about  0.001  lower  than 
that  of  the  d-tartrate  (151). 

Illlll  The  accuracy  of  this  equation  at  temperatures  up  to  40°  is  probably 
considerably  greater  than  indicated  in  the  table. 

Values  of  Bolle  and  Guye  (16)  lie  about  0.0015  below  the  equation  and 
run  up  to  150°. 

****  Densities  and  expansion  of  d-,  l -  and  dZ-pinenes  are  nearly  the  same 
(151)  The  values  of  these  investigators  are  higher  than  those  of  most  others. 


Table  2  gives  references  to  data  covering  a  considerable  tem¬ 
perature  range  for  which  there  are  either  no  checks  or  checks  which 
are  not  in  agreement.  The  first  reference  usually  indicates  the 
data  covering  the  widest  temperature  range.  Subsequent  refer¬ 
ences  refer  either  to  further  similar  data  or  to  checks  at  particular 
temperatures,  but  no  complete  list  of  such  checks  is  attempted. 
The  checks  are  in  all  cases  unsatisfactory. 

Following  the  table  is  a  list  of  papers  giving  additional  data 
for  large  classes  of  substances,  of  which  only  the  simpler  repre¬ 
sentatives  have  been  included  in  the  table. 


Table  2. — Density-Temperature  Equations  of  Unknown 

Reliability 


Formula 

Name 

Range,  °C 

Lit. 

CHBrCh 

Bromodichloromethane . 

25  to  70 

(269,  102) 

CH3CI 

Methyl  chloride . 

-40  to  +40 

(238,  260) 

CH4S 

Methylmercaptan . 

Oto  78 

(10) 

C2HBr30 

Bromal . 

25  to  100 

(58) 

C2HCI3 

Trichloroethylene . 

17  to  75 

(96,  258) 

C2HCI3O 

Chloral . 

25  to  85 

(58,  1  84,  247) 

C2HCI3O2 

Trichloroacetic  acid . 

75  to  125 

(1  03,  1  88) 

C2HCI6 

Pentachloroethane . 

15  to  90 

(96,  247) 

C2H2 

Acetylene . 

-82  to  -55 

(142,  143,  148) 

C2H2CI2 

czs-1,  2-Acetylene  dichloride . 

15  to  45 

(97,  15) 

C2H2CI2 

trans- 1,  2-Acetylene  dichloride. .  . 

15  to  45 

(97,  15) 

C2H3Br302 

Bromal  hydrate . 

40  to  100 

(58) 

C2H3C102 

Chloroacetic  acid . 

40  to  125 

(83,  103,  1  58) 

C2H4 

Ethylene . 

-114  to  -69 

(142,  143) 

C2H40 

Acetaldehyde . 

0  to  50 

(141) 

CjILBrO 

2-Bromoethyl  alcohol . 

0  to  30 

(212) 

C2HsBrO 

Bromomethyl  methyl  ether . 

0  to  20 

(110) 

C2H6C10 

2-Chloroethyl  alcohol . 

Oto  20 

(110) 
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Table  2.— Density-Temperature  Equations  op  Unknown  Reliability.— {Continued) 


Formula 

Name 

Range,  °C 

1  Lit. 

C2H5C10 

Chloromethyl  methyl  ether . 

0  to  20 

(11°) 

C2BLO 

Methyl  ether . 

—  41  to  +12 

(141) 

C2H6CLS 

Methyl  sulfate . 

16  to  83 

(241) 

CzHsS 

Methyl  sulfide . 

0  to  60 

(10,  24  8) 

C3H4Br2(J2 

1,  2-Dibromopropionic  acid . 

50  to  90 

(158) 

CaHs 

Propylene . 

-78  to  +19 

(143) 

C3.fci6.Br2 

1,  2-Dibromopropane . 

25  to  81 

(61) 

C3H.6O 

Allyl  alcohol . 

-120  to  +20 

(121,  3) 

C3H6O2 

Propionic  acid . 

15  to  96 

(1  88,  149) 

CsHiBr* 

ra-Propyl  bromide . 

0  to  20 

(HO) 

c3h,cio2 

3-Chloro-l,  2-dihydroxypropane. . 

25  to  70 

(268) 

C3H7NO2 

Lactamide . 

80  to  120 

(2  5  7  ) 

CsHtNOo 

Urethane . 

60  to  153 

(256,  84) 

CsHsO 

Methylethyl  ether . 

0  to  51 

(10) 

C4H5NS 

Allyl  isothiocyanate . 

25  to  80 

(130) 

C4H6CI2O2 

Methyl  1,  2-dichloropropionate.  . 

12  to  68 

(75) 

C4H6O3 

Acetic  anhydride . 

0  to  77 

(50,  71) 

C4H7NO2 

2-Aminocrotonic  acid . 

11  to  57 

(158) 

C4H8O2 

n-Propyl  formate . 

0  to  100 

(281,  13) 

C4H9Br* 

n-Butyl  bromide . 

0  to  20 

(110,  136) 

C4H9N02 

Methyl  urethane . 

56  to  99 

(228) 

CiHsNOz 

Butyl  nitrite . 

11  to  45 

(241) 

C4H10O* 

d-sec.-Butyl  alcohol . 

16  to  76 

(194) 

C4H10O3S 

Diethyl  sulfite . 

25  to  80 

(268) 

C4H10O4 

dZ-Erythritol . 

69  to  143 

(83) 

C4H10O4S 

Diethyl  sulfate . 

12  to  67 

(241) 

C4H11N 

?i-Butylamine . 

0  to  40 

(1  03,  1  59) 

C4H11N 

Isobutylamine . 

Oto  50 

(1  03,  1  85) 

C4H11N 

£er£.-Butylamine . 

0  to  50 

(103) 

CtHsChOs 

Ethyl  1,  2-dichloropropionate.  .  .  . 

16  to  57 

(75) 

O6H.8O2 

2,  2-Dimethylacrylic  acid . 

24  to  154 

(81) 

C5H9N 

n-Valeronitrile . 

10  to  50 

(153) 

C5H9NS 

Isobutyl  isothiocyanate . 

11  to  109 

(16) 

C5H10O2 

n-Valeric  acid . 

20  to  70 

(52) 

C5Hio02 

Isovaleric  acid . 

18  to  61 

(236) 

C5H10O2 

d-sec. -Butyl  formate . 

21  to  94 

(200) 

C5H10O2 

Isobutyl  formate . 

0  to  40 

( 1  3  ) 

C6H10O3 

Ethyl  carbonate . 

13  to  57 

(241) 

C6H10O3 

Methyl  f-l-methoxypropionate . . . 

-16  to  +130 

(176) 

C5H10O4 

Glycerol  acetate . 

10  to  70 

(153,  268) 

C5H11NO 

Methylpropylketoxime . 

16  to  109 

(16) 

CsHnNOs 

Isoamyl  nitrite . 

13  to  75 

(241) 

C5H12O* 

d-sec. -Amyl  alcohol . 

12  to  61 

(194) 

C5H120 

teri.- Amyl  alcohol . 

25  to  80 

(58) 

C6Hi20 

d-Methyl  isopropvl  carbinol . 

15  to  71 

(1  98,  1  95) 

CsHiaO 

Ethyl  propyl  ether . 

Oto  78 

(10,  43) 

C5H13N 

n-Amylamine . 

0  to  50 

(!03) 

C5H13N 

Isoamylamine . 

Oto  60 

(103,  256) 

C5H13N 

ferf.-Amylamine . 

0  to  30 

(103) 

CsHuSi 

Trimethyl  ethyl  silicane . 

0  to  60 

(28) 

C6H3CIN2O4 

a-4-Chloro-l,  3-dinitrobenzene .  .  . 

75  to  125 

(103) 

C6H3CI2NO2 

2,  4-Dichloronitrobenzene . 

75  to  125 

(103,  99) 

CeHsCLNOz 

2,  5-Dichloronitrobenzene . 

75  to  125 

(103,  99) 

C6H3C12N02 

3,  4-Dichloronitrobenzene . 

75  to  125 

(103,  99) 

CeHsClaO 

2,  4,  6-Trichlorophenol . 

75  to  125 

(103) 

C6H4BrCl 

p-Bromochlorobenzene . 

71  to  155 

(240) 

CsHiBrNOz 

o-Bromonitrobenzene . 

53  to  125 

(103,  242) 

CcHiBrNOz 

ra-Bromonitrobenzene . 

24  to  125 

(83,  1  03,  242 

CaHiBrNOz 

p-Bromonitrobenzene . 

133  to  164 

(242) 

C6H4Br2 

p-Dibromobenzene . 

100  to  140 

(103) 

C6H4CII 

p-Chloroiodobenzene . 

57  to  151 

(240) 

C6H4CINO2 

o-Chloronitrobenzene . 

45  to  125 

(1  03,  242) 

C6H4CINO2 

m-Chloronitrobenzene . 

25  to  125 

(83,  103,  242 

CgIUCINOz 

p-Chloronitrobenzene . 

85  to  135 

(103) 

C6H4CI2 

p-Dichlorobenzene . 

63  to  161 

(103,  107) 

C6H4FNO2 

m-Fluoronitrobenzene . 

25  to  75 

(103,  9) 

C6H4FNO2 

p-Fluoronitrobenzene . 

30  to  75 

(103,  9) 

CeH4lN02 

o-Iodonitrobenzene . 

75  to  125 

(103) 

C6H4rN02 

m-Iodonitrobenzene . 

50  to  100 

(103) 

C6H4N2O4 

o-Dinitrobenzene . 

120  to  160 

(103) 

C6H4N2O4 

TO-Dinitrobenzene . 

120  to  160 

(103) 

CoHiNaOs 

2,  4-Dinitrophenol . 

72  to  138 

(83) 

CeELCIO 

o-Chlorophenol . 

10  to  150 

(19) 

CeHsNOa* 

Nitrobenzene . 

ca.  210 

(106) 

CeHsNOa 

o-Nitrophenol . 

40  to  80 

(19) 

C„H6N03 

ra-Nitrophenol . 

100  to  150 

(103) 

CeHsNOs 

p-Nitrophenol . 

120  to  160 

(103) 

CeHsNs 

Triazobenzene . 

0  to  50 

(31,  189) 

CeHeClN 

p-Chloroaniline . | 

77  to  159 

(240) 

Formula 

Name 

|  Range,  °C 

|  Lit. 

CgHcN202 

m-Nitroaniline . 

120  to  160 

(103) 

CsHgS 

Thiophenol . 

25  to  75 

(268) 

CgILCIOi 

Methyl  chloromaleate . 

25  to  75 

(268) 

C6H7C104 

Methyl  chlorofumarate .  . .  . 

25  to  75 

(268) 

C6H»N2 

Phenylhydrazine . 

20  to  60 

(256) 

CsHsOi 

Dimethyl  fumarate . 

106  to  160 

(243) 

CeHsCL 

Dimethyl  maleate . 

20  to  135 

(243) 

CeHsOe 

Glyceryi  triformate . 

50  to  100 

(103) 

CeHioO 

Mesityl  oxide . 

5  to  90 

(81,  90,  91) 

CeHio04 

Dimethyl  succinate . 

25  to  75 

(103,  183) 

C6H10O4 

Glycol  diacetate . 

14  to  74 

(233) 

Og-H.  10O4 

Methyl  Z-l-acetoxypropionate . .  .  . 

-7  to  +141 

(176) 

CeHiiN 

Capronitrile . 

24  to  75 

(103) 

CeHuN 

Isobutylacetonitrile . 

20  to  60 

(256) 

C6H12O2 

Caproic  acid . 

25  to  90 

(52,  135) 

CsH^Oa 

Paraldehyde . 

15  to  75 

(72,  233) 

CGH12O3 

n-Propyl  lactate . 

2  to  122 

(204) 

CeHii 

2-Methylpentane  (isohexane) .... 

0  to  40 

(13,  34) 

CsHhO 

Z-Ethylpropyl  carbinol . 

13  to  104 

(197) 

CeHiiO 

d-Ethylisopropyl  carbinol . 

18  to  63 

(195) 

CsHnO 

d-Methylbutyl  carbinol . 

17  to  133 

(194) 

C6H14O 

d-Pinacolyl  alcohol . 

16  to  99 

(199) 

CsHuN 

n-Hexylamine . 

0  to  40 

(103) 

CsHisN 

2-Hexylamine . 

0  to  50 

(103) 

CgHhN 

Triethylamine . 

0  to  50 

(103) 

CgHisOiP 

Triethyl  phosphate . 

15  to  83 

(241) 

CcHuSi 

Dimethyldiethylsilicane . 

0  to  91 

(28) 

CeHieSi 

Trimethylpropylsilicane . 

0  to  85 

(28) 

CeHisSU 

Hexamethylsilicoethane . 

12  to  94 

(28) 

C7H5N0 

Phenyl  isocyanate . 

0  to  50 

(31) 

CiHsNS 

Phenyl  thiocyanate . 

25  to  50 

(131) 

CiHjBr 

o-Bromotoluene . 

4  to  75 

(103,  1  89) 

C7H7I 

p-Iodotoluene . 

40  to  164 

(240) 

C7H7NO 

Benzamide . 

130  to  170 

(256) 

C7H7NO 

Formanilide . 

60  to  105 

(256, 189) 

C7H7N02 

o-Hydroxybenzamide . 

140  to  170 

(256) 

C7H7N02 

o-Nitrotoluene . 

16  to  101 

(172,  242) 

C7H7N02 

m-Nitrotoluene . 

20  to  121 

(242) 

C7H7N02 

p-Nitrotoluene . 

55  to  125 

(103,  1  89,  230 

C7H7N03 

P-Nitroanisole . 

75  to  125 

(103) 

c7h8n2o 

Nitrosomethylaniline . 

20  to  90 

(256,  103) 

C7H5N202 

p-Nitromethylaniline . 

160  to  200 

(103) 

C7H8N202 

3-Nitro-o-toluidine . 

100  to  140 

(103) 

C7HsN202 

5-Nitro-o-toluidine . 

140  to  180 

(103) 

C7H8N202 

3-Nitro-p-toluidine . 

120  to  160 

(103) 

C7H10O4 

Dimethyl  citraconate . 

26  to  78 

(243) 

C7H10O4 

Dimethyl  mesaconate . 

20  to  80 

(243) 

C7H12C1202 

Isobutyl  1,  2-dichloropropionate. 

16  to  65 

(75) 

C7H120 

m-Methylcyclohexanone . 

17  to  90 

(9  5,  6,  225) 

C7H140 

7?i-Hexahydrocresol . 

39  to  90 

(95,  6,  225) 

C7HhO 

p-Hexahydrocresol . 

39  to  90 

(95,  6) 

C7H1402 

d-/3-Amyl  acetate . 

18  to  91 

(198) 

C7Hh02 

Isoamyl  acetate . 

14  to  109 

(101) 

c7h16o 

d-Ethylbutyl  carbinol . 

13  to  127 

(197) 

CjHieO 

d-Methylamyl  carbinol . 

20  to  64 

(194) 

C7H160 

CiHuSi 

d-Propylisopropyl  carbinol . 

Dimethylcyclopentamethylene- 

17  to  74 

(195) 

silicane . 

Oto  80 

(2  8,  27) 

C7H17N 

n-Heptylamine . 

Oto  40 

(103) 

C7lli8Si 

Dimethylethylpropylsilicane . 

Oto  81 

(2  8) 

C7Hi8Si 

Trimethylbutylsilicane . 

0  to  85 

(28) 

C7Hi8Si 

Trimethylisobutylsilicane . 

0  to  49 

(2  8) 

CsHiChOz 

o-Phthalyl  dichloride . 

33  to  181 

(167) 

C„H7N 

o-Tolunitrile . 

20  to  95 

(256,  1  89,  242 

c8h,n 

m-Tolunitrile . 

18  to  80 

(256,  242) 

CsHiN 

p-Tolunitrile . 

30  to  176 

(57,  189,  242, 
256) 

CsHvNO 

CsHsNzOe 

Mandelonitrile . 

4,  5-Dinitro-l,  2-dimethoxyben- 

20  to  60 

(256) 

zene . 

140  to  180 

(103) 

CsH802 

p-Methoxybenzaldehyde . 

25  to  75 

(103,  189) 

CsHs02 

Phenylacetic  acid . 

77  to  130 

(53,  230) 

CsHsNO 

Phenylacetamide . 

160  to  180 

(256) 

CsHgNO 

CsHsNO 

Benzanizaldoxime,  O-methyl  ether 
Benzcmfa'aldoxime,  N- m  ethyl 

14  to  72 

(241) 

ether . 

103  to  151 

(241) 

c8h9no3 

p-Nitrophenetole . 

75  to  125 

(103) 

CeHiot 

Ethylbenzene . 

0  to  40 

(13,  1  89,  215, 
220,  271) 
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Table  2. — Density-Temperature  Equations  of  Unknown  Reliability. — ( Continued ) 


Formula 

Name 

Range,  °C 

Lit. 

CsHioO 

d-Methylphenyl  carbinol . 

13  to  80 

(194) 

CaHioOj 

o-Dimethoxybenzene . 

25  to  75 

(103,  61,  1  89) 

CsHnClO, 

Ethyl  chloromaleate . 

25  to  70 

(268) 

CsHnN 

n-Ethylaniline . 

0  to  158 

(57,  1  89) 

CsHxsBrOx 

Diethyl  bromoisosuccinate . 

25  to  75 

(103) 

C»Hu 

n-Hexylacetylene . 

25  to  70 

(269) 

CsHieOa 

d-d-Amyl  propionate . 

18  to  96 

(198) 

C8Hl602 

d-/3-Hexyl  acetate . 

18  to  125 

(198) 

CsHnBr 

1-2-Bromooctane . 

14  to  53 

(194) 

CsHis 

2,  5-Dimethylhexane . 

0  to  276 . 8 

(281,  282) 

CsHuO 

d-Methyl-n-hexyl  carbinol . 

25  to  46 

(194) 

CellaiSi 

Trimethylisoamylsilicane . 

0  to  81 

(28) 

CsHxoSi 

Dimethylethylisobutylailicane  .  .  . 

Oto  80 

(28) 

CsHaSi 

Dimethyldi-n-propylsilicane . 

0  to  48 

(2  8) 

CsHMSi* 

Tetraethylsilicane . 

0  to  91 

(28) 

C9H10OS 

Ethyl  thiobenzoate . 

0  to  15 

(213) 

C9H10S2 

Ethyl  dithiobenzoate . 

Oto  25 

(213) 

C9H11NO 

IV-Methylacetanilide . 

105  to  145 

(256) 

C9H11NO2 

JV-Phenylurethane . 

60  to  105 

(256) 

CsHxxt 

Mesitylene . 

4  to  95 

(1  89,  57,  219) 

C9Hi20 

Z-Ethylphenyl  carbinol . 

14  to  70 

(199) 

C9H14O6 

Glycerol  triacetate . 

25  to  75 

(103) 

C9Hl4Si 

Trimethylphenylsilicane . 

0  to  66 

(28) 

CgHnBrCh 

1-Amyl  bromobutyrate . 

25  to  90 

(269) 

C9H18O2 

Pelargonic  acid . 

20  to  50 

(52) 

C9Hi802 

d-/3-Amyl  n-butyrate . 

18  to  96 

(198) 

C9H1802 

d-sec. -Butyl  valerate . 

13  to  128 

(198) 

C9H1802 

d-(3-Octyl  formate . 

12  to  134 

(200) 

CgH22Si 

Triethyl-n-propylsilicane  . 

0  to  67 

(28) 

CioH9BrC)2 

Methyl  a  Q3)-bromocinnamate .  . . 

20  to  135 

(243) 

CioHgBr02 

Methyl  a  (jS)-bromoallocinnamate 

20  to  95 

(243) 

C10H10O 

Benzylideneacetone . 

60  to  200 

(81,  82,  189) 

C10H10O2 

Methyl  cinnamate . 

36  to  90 

(243) 

C10H10O2 

Methyl  allocinnamate . 

20  to  SO 

(243) 

C10H12O 

p-Anethole . 

11  to  99 

(163, 228) 

C10H12O 

d-1,  2,  3,  4  -  Tetrahydro  - /9  - 

naphthol . 

61  to  155 

(196) 

C10H12O2 

d-Methylbenzylcarbinyl  formate. 

22  to  152 

(200) 

CioHisNO 

M-Ethylacetanilide . 

60  to  105 

(256) 

Cl0Hl4 

Trimethylphenylmethane . 

0  to  90 

(27) 

CloHl40 

d-Benzylethyl  carbinol . 

0  to  142 

(199) 

C10H14O 

Methyl  d-methylbenzylcarbinyl 

ether . 

27  to  132 

(192) 

C10HX4O 

Z-Methylphenylethyl  carbinol  ... 

0  to  136 

(199) 

C10H14O6 

Diallyl  tartrate.  .  . . 

15  to  168 

(173) 

C10H16 

d-  (Z,  dZ)-Limonene .  . 

10  to  90 

(151) 

C10H16O7 

Diethyl  monoacetyl-d-tartrate .  .  . 

20  to  71 

(147) 

CioHieSi 

Dimethylethylphenylsilicane . 

0  to  67 

(28) 

CioHieSi 

Trimethylbenzylsilicane . 

Oto  90 

(28) 

c10Hi8ci2o2 

Heptyl  1,  2-dichloropropionate .  . 

13  to  79 

(75) 

C,oHisO 

Z-Isopulegol . 

18  to  172 

(193) 

CioHigOe 

Di-sec.-propyl  tartrate . 

14  to  150 

(173) 

C10H20O  - 

Z-Neomenthol . 

Oto  30 

(201) 

C10H20O2 

d-7-Nonyl  formate . 

20  to  154 

(200) 

C10H23N 

Diisoamylamine . 

0  to  50 

(103) 

C10H24S1 

Triethylbutylsilicane . 

Oto  89 

(28) 

CioH24Si 

Triethyliaobutylsilieane . 

Oto  70 

(28) 

C11H10O2 

Ethyl  phenylpropiolate . 

25  to  75 

(268) 

C11HX2N20 

Antipyrine . 

66  to  140 

(83) 

CiiHisO 

Benzylidenemethyl  ethyl  ketone . . 

18  to  200 

(81,  5,  82) 

CllHl402 

d-18-Butyl  benzoate . 

18  to  128 

(118) 

CllHl6 

Pentamethylbenzene . 

75  to  197 

(57) 

CllHlS 

Trimethylbenzylmethane . 

Oto  92 

(27) 

CllH20 

Nonylacetylene . 

20  to  70 

(269) 

CnH26Si 

Triethyliaoamylailicane . 

0  to  79 

(28) 

C12H10N  2O 

Azoxvbenzene . 

44  to  92 

(241) 

50  to  100 

(103) 

CuHioO§ 

Diphenyl  ether . 

30  to  100 

(49) 

C12H11N 

Diphenylamine . 

60  to  125 

(18,  103,  256) 

CizHnCleOs 

Diethyl  di-(trichloroacetyl)  tar- 

trate . 

15  to  131 

(175) 

C12H12O 

Z-Methyl-a:-naphthyl  carbinol .... 

14  to  138 

(199) 

C12H16O2 

Isopropyl  hydrocinnamate . 

25  to  75 

(268) 

C12H18 

Z-Methyl-3-ZerZ.-amylbenzene  ... 

-20  to  +100 

(33) 

CnHisOe 

Triethyl  aconitate . 

25  to  90 

(269) 

C12H18O8 

Diethyl  diacetyltartrate . 

67  to  180 

(228,  147) 

C12H20O2 

Isopulegyl  acetate . 

16  to  132 

(193) 

CnHjoSi 

Triethylphenylsilicane . 

0  to  81 

(28) 

Cx2H2lC102 

Menthyl  chloroacetate . 

38  to  95 

(72) 

Formula 

Name 

Range,  °C 

Lit. 

C12H22O2 

l-Menthyl  acetate . 

17  to  132 

(117) 

C12H22O  j 

Di-n-butyl  d-tartrate . 

18  to  170 

(74) 

C12H22O6 

Diisobutyl  d-tartrate . 

75  to  98 

(173) 

C12H22O6 

Diisobutyl  1-tartrate . 

98  to  146 

(173) 

C12H22O11II 

Saccharose . 

-15  to  +115 

(234) 

Cl2H2x02 

Laurie  acid . 

50  to  90 

(52.  61) 

C12H26 

n-Dodecane . 

0  to  99 

(123) 

C12H27N 

Triisobutylamine . 

0  to  50 

(103) 

CxsHsCle 

2,  4,  2',  4'-Tetrachlorobenzophen- 
one  chloride . 

145  to  185 

(103) 

C13H10O3 

Phenyl  carbonate . 

87  to  145 

(241) 

C13H12 

Diphenylmethane . 

54  to  210 

(57) 

CxsHxaN 

A-Methyldiphenylamine . 

10  to  80 

(18) 

Cl3Hl402 

Isobutyl  phenylpropiolate . 

25  to  75 

(268) 

CxsHxeO 

Benzalpinacolin . 

60  to  200 

(81) 

Cl3H20 

Triethylphenylmethane . 

0  to  75 

(27) 

C13H24O4 

Di-Z-amyl  malonate . 

25  to  75 

(268) 

Ci4H10O2 

Benzil . 

40  to  137 

(83) 

C14H1202* 

Benzyl  benzoate . 

5  to  100 

(11,  111) 

ChHh 

Dibenzyl . 

76  to  210 

(57) 

C14H14N2O 

o-Azoxytoluene . 

74  to  139 

(241) 

C14H20O2 

Z-Amyl  hydrocinnamate . 

20  to  75 

(268) 

ChH23C10i 

Di-Z-amyl  chlorofumarate . 

25  to  75 

(268) 

Cl4H23N 

Diisobutylaniline . 

25  to  75 

(103) 

C14H2404 

Di-Z-amyl  maleate . 

25  to  75 

(268) 

C14H2604 

Di-l-amyl  succinate . 

25  to  70 

(268) 

C14H2604 

Diethyl  sebacate . 

25  to  90 

(269) 

C14H2605 

Diamyl  malate . 

30  to  60 

(154) 

C14H2606 

Diisoamyl  tartrate . 

14  to  175 

(173) 

CxJDeOx 

Di-l-amyl  citraconate . 

25  to  75 

(268) 

C15H26O4 

Di-Z-amyl  mesaconate . 

25  to  75 

(268) 

C13H33N 

Triisoamylamine . 

20  to  75 

(256) 

CxsHuNO* 

Anisaldazine . 

173  to  225 

(103) 

C16H20O7 

Diethyl  phenylacetyl-d-tartrate . . 

36  to  93 

(147) 

C16H22C1408 

Diisobutyl  di-(dichloroacetyl)  tar¬ 
trate  . 

18  to  157 

(175) 

C16H2608 

Diisobutyl  diacetyl-d-tartrate .... 

14  to  202 

(174) 

C16H30O6 

Di-Z-amyl  d-dimethoxysuccinate. . 

15  to  99 

(179) 

C16H3202 

Palmitic  acid . 

60  to  80  (?) 

(224) 

CI6H33I 

n-Cetyl  iodide . 

18  to  138 

(61) 

C17H220 

d-a-Naphthyl-n-hexyl  carbinol.  . . 

31  to  146 

(116) 

Cl7H3402 

Margaric  acid . 

60  to  80 

(224) 

C18H15AS 

Triphenylarsine . 

48  to  82 

(168) 

CxsHioOxP 

Triphenyl  phosphate . 

58  to  89 

(241) 

CxsHxsP 

Triphenylphosphine . 

50  to  100 

(168,  268) 

CisHisSb 

Triphenylstibine . 

25  to  100 

(168,  268) 

C18H1306 

Dibenzyl  tartrate . 

15  to  170 

(173) 

C18H2604 

Di-Z-amyl  phthalate . 

25  to  75 

(268) 

C18H3406 

Di-n-heptyl  tartrate . 

41  to  131 

(74) 

C18H3602 

Stearic  acid . 

60  to  80  (?) 

(224) 

C19H40 

n-Nondecane . 

32  to  99 

(155} 

C2oHi6Br20s1[ 

Dimethyl  di-o-bromobenzoyltar- 
trate . 

15  to  93 

(73) 

C2oHl6Cl208^f 

Dimethyl  di-o-chlorobenzoyltar- 
trate . 

15  to  140 

(73) 

C20H161 208^1" 

Dimethyl  di-o-iodobenzoyltar- 
trate . 

15  to  140 

(73) 

C20H38O4 

Diisoamyl  sebacate . 

25  to  90 

(269) 

C20H38O6 

Di-n-octyl  d-tartrate . 

54  to  135 

(74) 

C20H38OC  ** 

Di-/3-n-octyl  d-tartrate . 

36  to  100 

(173) 

C2iH2iN 

Tribenzylamine . 

95  to  135 

(256) 

C2IH23N03 

Ethyl  1-methyl-p-ethoxybenzal- 
aminocinnamate . 

95  to  160 

(103) 

C21H3806 

Tricaproin . 

50  to  100 

(103) 

C21H44 

Heneicosane . 

40  to  99 

(123,  62) 

C22H4203 

Isobutyl  ricinoleate . 

25  to  75 

(267) 

C22H46 

w-Docosane . 

44  to  99 

(123) 

C24H26O8 

Diethyl  diphenacetyl-d-tartrate . . 

15  to  98 

(147) 

C26H30O8 

Diisobutyl  dibenzoyl-d-tartrate.  . 

17  to  100 

(178) 

C26H64 

n-Hexacosane . 

91  to  158 

(227) 

C27H50O6 

Tricaprylin . 

50  to  100 

(103) 

C30H62O 

Melissyl  alcohol . 

95  to  158 

(227) 

C32H64O2 

Cetyl  palmitate . 

50  to  65 

(255) 

C33H62O6 

Tricaprin . 

50  to  100 

(103) 

C39H74O6 

Trilaurin . 

75  to  125 

(103) 

C51H98O6 

Tripalmitin . 

75  to  125 

(103,  226,  267) 

C57Hl04O6 

Triolein . 

50  to  100 

(103) 

C57H110OG 

Tristearin . 

75  to  125 

(103,  226,  267) 

C60Hl22 

Hexacontane . 

115  to  190 

(227) 
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*  See  Table  3  for  accurate  values  for  the  density  at  particular  temperatures. 

t  As  may  be  seen  in  the  articles  referred  to,  there  appear  to  be  two  sets  of 
values  for  ethylbenzene  differing  by  about  0.006. 

t  The  values  in  the  two  references  given  check  each  other  well,  but  most  values 
recorded  are  lower. 

10«  AV  , 

§  -y  (30  to  100°)  =  800. 

||  Densities  of  the  undercooled  liquid  dissolved  in  paraffin, 

II  Densities  of  the  in-  and  p-chloro-,  bromo-,  and  iodo-derivatives  over  approxi¬ 
mately  the  same  temperature  ranges  are  also  given  by  these  authors. 

**  Pickard  and  Kenyon  (194)  give  densities  at  17°  for  esters  of  d-/3-n-octanol 
with  d-,  1-,  and  dZ-tartaric  acids. 

Density-Temperature  Data  for  Various  Complex  Com¬ 
pounds 

The  following  articles  contain  density  determinations  over 
a  considerable  range  of  temperature  for  large  numbers  of  com¬ 
pounds,  only  part  of  which,  usually  the  simpler  ones,  have  been 
listed  in  Table  2. 

Bygden  (27).  Thirty-one  alkyl  and  aryl  substituted  silicanes 
over  varying  temperature  ranges.  Where  the  range  exceeds 
50°,  they  have  been  listed  in  the  table. 

Hall  (87).  Esters  of  d-/3-octanol  with  dibasic  acids  from 
oxalic  to  undecanedicarboxylic,  and  a  few  mixed  esters  with  one 
methyl  or  ethyl  radical. 

Hall  (88).  Esters  of  /-menthol  with  dibasic  acids  from  malonic 
to  decanedicarboxylic. 

Kenyon  (113).  Esters  of  d-Y-nonanol,  acetate  to  dodecoate, 
myristate,  palmitate,  stearate;  acetates  of  active  7-carbinols, 
hexanol  to  octadecanol. 

Kenyon  and  Pickard  (115).  Esters  of  d-mcthylbenzyl  carbinol, 
acetate  to  dodecoate,  myristate,  palmitate,  stearate.  Esters  of 
d-n-hexyl-a-naphthyl  carbinol,  acetate  to  undecoate  (116). 
Esters  of  menthol  with  acetic,  oxalic,  phenylacetic,  and  sub¬ 
stituted  benzoic  acids  (117).  Esters  of  various  active  alcohols 
with  benzoic  and  a-  and  /3-naphthoic  acids  (118). 

Kenyon  and  McNicol  (x  1 4).  Ethers  of  d-0-octanol  with  n-alkyl 
radicals,  methyl  to  nonyl. 

Phillips  (192).  Ethers  of  d-methylbenzyl  carbinol  with  n-alkyl 
radicals,  methyl  to  nonyl. 

Pickard  and  Kenyon  (194).  Alcohols  CH3.CHOH.R,  R  repre¬ 
senting  n-alkyl  radicals  from  ethyl  to  undecyl,  together  with  some 
esters  and  halides.  Alcohols,  (CH3)2CH.CHOH.R,  R  repre¬ 
senting  n-alkyl  radicals,  methyl  to  octyl  and  decyl  (195).  Six 
aliphatic  esters  of  l-ac-tetrahydro-2-naphthol  (196).  Alcohols, 
CH3.CH2.CHOH.R,  R  representing  n-alkyl  radicals,  propyl  to 
tridecyl  and  pentadecyl  (197).  Many  esters  of  active  /3-n-alkyl 
alcohols  with  acids  from  acetic  to  stearic,  but  not  complete 
series  (198). 

Pickard,  Hunter,  Lewcock,  and  de  Pennington  (193).  Esters 
of  Z-isopulegol  with  fatty  acids,  acetate  to  dodecoate  and 
myristate. 

Wood,  Such,  and  Scarf  (277).  Esters  of  /-lactic  acid  with 
n-primary  alcohols,  methyl  to  nonyl. 

Table  3. — Accurate  Values  for  Densities  of  Liquid  Organic 
Compounds  at  Particular  Temperatures 

This  table  gives  densities  at  particular  temperatures  which 
have  a  probable  error  of  0.0005  or  less.  The  probable  limit  of 
error  is  based  upon  the  concordance  of  check  determinations  as 
in  Table  1.  The  checking  values  must  in  some  cases  be  obtained 
by  interpolation.  In  the  case  of  some  substances,  values  which 
have  been  determined  with  particular  care  are  included,  although 
not  confirmed  by  other  investigators.  No  limit  of  error  is  indi¬ 
cated  in  such  cases. 

Table  3  cannot  lay  claim  to  any  degree  of  completeness.  It 
contains  values  which  have  been  found  in  the  course  of  work 
upon  the  temperature  coefficients.  The  complete  list  would, 
however,  probably  not  be  a  long  one. 


Formula 

Name 

d{ 

105  A 

Lit. 

ecu 

Carbon  tetrachloride . 

1 . 6326“ 

1 

(13,  250) 

1.594120 

2 

(13,  45) 

CHCU 

Chloroform . 

1 . 52640 

2 

(250,  257) 

C2H3N 

Acetonitrile . 

0.777026 

1 

(56,  252,  266) 

C2H4Br2 

Ethylene  bromide . 

2.180520 

2 

(12,  254) 

C2H4CI2 

1,  1-Dichloroethane . 

1.167625 

5* 

(182,  183) 

C2H4CI2 

Ethylene  chloride . 

1.282430 

2 

(250,  257) 

C2H4O2 

Acetic  acid . 

1 . 049  2520 

1 

(17) 

C2H4O2 

Methyl  formate . 

1 . 0032» 

2 

(250,  289) 

C2H6BrO 

Bromomethyl  methyl  ether . 

1 . 597620 

(110) 

C2H5IO 

Iodomethyl  methyl  ether . 

2.030220 

(110) 

C2H7N 

Ethylamine . 

0.7057“ 

5 

(185,  250) 

CsHeO 

Acetone . 

0.795816 

2 

(183,  252) 

0 . 784425 

2 

(183,  252) 

C3H6O2 

Ethyl  formate . 

0.916125 

5 

(183,  285) 

CsHjBr 

n-Propyl  bromide . 

1.362616 

3 

(110,  189) 

C3H7I 

n-Propyl  iodide . 

1.747120 

(110) 

C3H7I 

Isopropyl  iodide . 

1.714915 

5 

(20,  183) 

CsHsO 

n-Propyl  alcohol . 

0.800125 

1 

(25,  67,  183) 

CaHsO 

Isopropyl  alcohol . 

0.781025 

2 

(25) 

CsHsOs 

Glycerol . 

1.264116 

3 

(100,  109) 

C4HsBr2 

1,  2-Dibromo-2-methylpropane. .  . . 

1.773015 

(132) 

C4HsO 

Methylethyl  ketone . 

0. 82551“ 

(250) 

c4h8o2 

Isobutyric  acid . 

0. 948220 

5 

(61,  252) 

C4H802 

Ethyl  acetate . 

0. 924540 

0.5t 

(252,  261) 

0.900562“ 

0.5 

(261) 

0.8944626 

0.5 

(261) 

C4HsBr 

n-Butyl  bromide . 

1 . 3035“ 

3 

(110,  136) 

C4H10O 

71-Butyl  alcohol . 

0.809720 

3 

(108,  214,  218, 

287) 

0.805925 

2 

(26) 

C4H10O 

Isobutyl  alcohol . 

0.797925 

1 

(25) 

C4H10O 

sec. -Butyl  alcohol . 

0.8025425 

1 

(25) 

C4H10O 

Ether . . 

0.73628“ 

0.1 

(244,  252,  280) 

0.7193015 

0.5 

(244,  252) 

0. 7135220 

0.5 

(244,  280) 

0.7076725 

0.5 

(244) 

C4H10S 

Ethyl  sulfide . 

0.837020 

4 

(10,  25,  56) 

C4H11N 

Diethylamine . 

0.700025 

5 

(136,  185) 

C6H402 

Furfural . 

1. 159420 

5 

(22,  144,  235) 

1.154325 

5 

(144,  235,  264) 

C5H5N 

Pyridine . 

1 . 003040 

(252) 

0.978125 

2t 

(252,  286) 

C5H10O 

Methyl  propyl  ketone . 

0.82610 

3 

(32,  1  57,  248) 

C5H10O2 

Ethyl  propionate . • 

0.9125“ 

2 

(252,  284,  285) 

C5H10O2 

Methyl  71-butyrate . 

0. 898320 

5 

(218,  281) 

C5H11N 

Piperidine . 

0 . 856525 

3 

(131,  185) 

C5H12 

2-M  ethylbutane . 

0.63936" 

1 

(252,  281) 

C5H12 

n-Pentane . 

0.64538“ 

(252,  281  ) 

c6h12o 

•sec.-Amyl  alcohol . 

0.80  5026 

(25) 

CeHsBr 

Bromobenzene . 

1 . 521930 

1 

(250,  278) 

C6H6C1 

Chlorobenzene . 

1 . 10632“ 

1 

(1  3,  257,  278) 

C6H6F 

Fluorobenzene . 

1 . 022620 

3 

(1  50,  189,  281) 

CeHsI 

Iodobenzene . 

1 . 83082“ 

5 

(1  89,  278) 

CeHsNCU 

Nitrobenzene . 

1 . 12290 

2 

(250,  257) 

1 . 203220 

5 

(1  89,  257) 

Celts 

Benzene . 

0. 878820 

2 

(13,  257,  281) 

C6H7N 

Aniline . 

1 . 03894° 

2 

(252,  257) 

C6H10O3 

Ethyl  acetoacetate . 

1 . 0212625 

2 

(233,  245) 

CgHio04 

Diethyl  oxalate . 

1 . 072825 

3 

(53,  183,  233) 

C6H12 

Cyclohexane . 

0 . 77902° 

5 

(79,  219) 

CsHizO 

Cyclohexanol . 

0. 932550 

3 

(95,  219) 

C6H1202 

Isobutyl  acetate . 

0. 871120 

2 

(13,  218) 

C0H12O2 

Ethyl  n-butyrate . 

0. 878920 

2 

(13,  217) 

CsH.sI 

77-Hexyl  iodide . 

1 . 4652° 

(43,  110) 

CcHl4 

Diisopropyl . 

0. 67950 

2 

(34,  281) 

C0H14 

n-Hexane . .  . 

0.6770“ 

2 

(251,  281) 

CeHuO 

Methylisobutyl  carbinol . 

0.802725 

1 

(25) 

C7H5N 

Benzonitrile . 

1 . 000526 

3 

(24,  61,  189, 

256) 

CjHsNO 

Phenyl  isocyanate . 

1 . 094820 

5 

(24,  31) 

CjHjBr 

p-Bromotoluene . 

1.381350 

5 

(158,  189) 

C7H3 

Toluene . 

0.S84480 

2 

(13,  252) 

0.865820 

2 

(13,  217,  257) 

C7HsO 

o-Cresol . 

1 . 04822° 

5 

(19,  218) 

CjHsO 

ra-Cresol . 

1 .034120 

5 

(189,  218,  265) 

CtHsO 

p-Cresol . 

1 . 03452° 

5 

(189,  218) 

C7HsO 

Phenyl  methyl  ether . 

1.01237“ 

(252) 

CtH9N 

Methylaniline . 

0.982526 

3 

(57,  189) 

C7H9N 

o-Toluidine . 

0.994026 

3 

(57,  189) 
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Table  3. — Accurate  Values  for  Densities  of  Liquid  Organic 
Compounds  at  Particular  Temperatures. — ( Continued ) 


Formula 

Name 

j 

d< 

10*A 

Lit. 

C7H16 

n-Heptane . 

0. 6879 15 

2 

(35,  247,  281  ) 

CsHsO 

Acetophenone . 

1 . 0238325 

1 

(56,  1  56) 

CsHio 

7n-Xylene . 

0. 86432» 

3 

(81,  218,  276) 

CsH  10 

p-Xylene . 

O.86II20 

2 

(133,  189,  220) 

CsHioO 

Phenetole . 

0.962125 

3 

(7,  18,  112) 

CsHuN 

CsHieCL 

Dimethylaniline . 

Octoic  acid . 

0. 956220 

0. 910120.02 
0.886250.27 

5 

(19,  216) 
(76) 

(57) 

CsHi9N 

Diisobutylamine . 

0. 744420 

5 

(89,  185) 

CsHaoSi 

Tetraethylsilicane . 

0.767341903 

0.5 

(io4) 

C9H7N 

Quinoline . 

1.090025 

2 

(189,  208,  245) 

C9H10O2 

Ethyl  benzoate . 

1.04  2025 

5 

(1  89,  213) 

C9H12 

CoHlsOl 

n-Propylbenzene . 

Nonoic  acid . 

O.86I620 

0.881350.17 

0.908715 

3 

(71,  189,  219) 
(76) 

C9H20 

n-Nonane . . . 

0.722115 

5 

(37,  123) 

CioHs 

Naphthalene . 

0.96231°° 

5 

(2,  128,  228) 

CioHh 

Cymene . 

0.85  7020 

3 

(22,  1  33,  1  89) 

Cl0Hl4N2 

C10H20O2 

Nicotine . 

Dec.oic  acid . 

1 . 009320 

0.888435.05 

0.877350.17 

3 

7105,  206) 
(76) 

CloH22 

CllH2202 

2,  6-Dimethyloctane . 

Undecoic  acid . 

0. 723920 

0. 888930 
0.874150-15 

2 

(64,  133) 
(76) 

CllH24 

C12H2402 

71-Undecane . 

Laurie  acid . 

0.745215 

0. 874445  io 
0.870750-26 

10 

(123,  223) 
(76) 

C13H28 

C14H12O2 

n-Tridecane . 

Benzyl  benzoate  § . 

0.7718° 

1.112125 

3 

(!23) 

(111) 

Cl6H32 

n-Pentadecane . 

0.7761io 

3 

(123) 

Cl6H34 

»-Hexadecane . 

0.775718 

2 

(123) 

C17H36 

n-Heptadecane . 

0.776622.5 

3 

(I23) 

Cl8H38 

71-Octadecane . 

0.777023 

3 

(123) 

C20H42 

71-Eicosane . 

0.778036-7 

3 

(123,  124) 

*  The  equation  of  Thorpe  (247)  with  d\  =  1.2018  reproduces  the  values  of 
Perkin  (18S)  and  Patterson  and  Thomson  (182)  and  is  probably  accurate  to 
0.001  or  better  from  0  to  30°. 

t  It  is  possible  that  the  values  are  more  accurate  than  here  indicated, 
t  Hartley,  Thomas  and  Applebey  (92)  give  a  lower  value  and  claim  that 
higher  values  arise  from  presence  of  water,  but  Timmermans  (252)  attributes  the 
lower  values  of  well-purified  products  to  presence  of  homologues.  His  own 
values  were  obtained  with  synthetic  material. 

§  No  checks  are  available,  but  the  material  had  the  highest  M.  P.  recorded 
and  should  be  pure. 
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Except  as  otherwise  noted  below,  the  tables  in  this  section 
constitute  a  complete  index  of  substances  for  this  subject. 

Abbreviations  and  Units. — The  quantity  recorded  in  the  follow- 

—  106/dF\ 

ing  tables,  except  as  otherwise  noted,  is  d  =  — V  xPpJt  °r  = 

10YU1— u2\ 

— _  J  T ,  according  as  a  single  pressure  or  a  pressure  range 

is  given.  The  pressure  unit  is  the  megabarye.  ( Cf .  Vol.  I,  P-  34, 
“barye.”) 


To  convert 

megabaryes 

To  convert  “per  megabarye” 

Multiply 

by 

Multiply 

by 

To  atm . 

To  lb. /in. 2 . 

To  kg/cm2 . 

0.987 

14.50 

1.0197 

To  per  atm . 

To  per  (lb. /in.2)  . .  . 
To  per  (kg /cm2) .  .  . 

1.013 

0 . 0689 

0 . 9806 

A-TABLE,  NON-METALLIC  ELEMENTS 

For  metallic  elements,  v.  p.  46 
Values  of  /?  at  20°  (23) 


Pi,  Pi . 

0-100 

100-200 

200-300 

300-400 

400-500 

Br . 

(62s  )f 

57 

54 

51 

49 

Cl* . 

(116) 

(108) 

(100) 

(89) 

(83) 

*  Estimated;  not  directly  measured,  t  Extrapolated. 

Values  of  d  between  1  and  14  700  Megabaryes  (7) 

H,  0  >  31  at  -260°;  He,  d>  38  at  -271.6°;  N,  0  >  15  at 


-205° 


S-TABLE,  INORGANIC  COMPOUNDS 


Substance 

t,  °c 

Pi,  P-i 

d 

Lit. 

CHCL,  Chloroform,  v. 

also 

h2o 

v.  nace  40. 

Table  5 

H2SO4,  coned . 

12.6 

1-163 

ca.  33 

(*) 

1-100 

(93)* 

NH3 . 

12.6 

1-224 

ca.  37 

(*) 

100-200 

88 

HN03,  d°4  =  1.403 . 

0 

1-32 

ca.  35 

(9) 

20°  (23) 

200-300 

79 

PC13 . 

v.  page  40. 

300-400 

72 

CO.. . 

v.  Tables  1  and  2,  p.  37,  38. 

400-500 

(67)* 

C-TABLE,  CARBON  COMPOUNDS 


CC14,  Carbon  tetrachloride, 
cf.  Tables  5  and  9 


t,  °C 

Pi,  Pi 
mega¬ 
baryes 

d 

1-100 

90 

100-200 

88 

20°  (23) 

200-300 

82 

300-400 

74 

400-500 

69 

29.4 

99 

98.1 

93 

196.2 

86 

24.6°  (10) 

294.3 

79 

392.4 

73 

490.5 

67 

588.6 

62 

CO 2,  v.  Tables  1  and  2 

CS2, 

v.  p.  41 

CHBr3,  Bromoform 

1-100 

(50)* 

100-200 

47 

20°  (23) 

200-300 

43 

300-400 

41 

400-500 

(40)* 

100-300 

45 

20°  (22) 

300-500 

41 

100-500 

43 

*  Extrapolated. 


CHCI3. — (Contd) . 


i,  °C 

Pi,  Pi 
mega¬ 
baryes 

d 

100-300 

83 

20°  (22) 

300-500 

70 

100-500 

76 

100°  [B.  P. 

8-9 

208 

60°]  (2) 

19-36 

203 

25°  (ii) 

1-6 

105 

29.4 

99 

98.1 

91.5 

196.2 

83 

24.6°  (10) 

294.3 

77 

392.4 

72 

490.5 

66 

588.6 

61 

:  Extrapolated. 

CH3I,  Methyl  iodide,  v. 
Table  5 


CH3NO2,  Nitromethane  (I3) 

18.36° 

1-9.1 

68.5 

24 . 85° 

1-9.1 

71 

CH4O,  Methyl  alcohol, 

V.  p. 

41 

C2CI4,  Tetrachloroethylene 

10°  ] 

1-5.3 

69 

58.5°  (14) 

1-5.3 

93 

98°  J 

1-5.3 

123 

C2H4,  Ethylene,  v.  Table  2 

C2H4Br2,  Ethylene  bromide 

10°  1 

f 

55 

64°  (14) 

1-5.3 

76 

100°  J 

l 

96 

36 
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C2H4Br2. — ( Continued ) 


Pi,  V 2 

t,  °c 

mega- 

P 

baryes 

100-300 

54 

20°  (23) 

300-500 

49 

100-500 

52 

C2H4CI2,  Ethylene  chloride, 
cf.  also  Table  5 


10°  1 

iw<14) 

1-5.3  { 

67 

110 

100-300 

67.5 

20°  (22) 

300-500 

58 

100-500 

63 

29.4 

76 

98.1 

71 

196.2 

66 

0°  (10) 

294 . 3 

61.5 

392.4 

58 

490.5 

55 

588.6 

52.5 

C2H4O2,  Acetic  acid, 
v.  Table  5 


C2H5Br,  Ethyl  bromide, 
v.  p.  41 

C2H5C1,  Ethyl  chloride, 
v.  p.  41 

C2H5I,  Ethyl  iodide. 
v.  p.  41 

C2H  NO3,  Ethyl  nitrate  (9) 

0°  |  1-24  |  ca.  71 


C2ILO,  Ethyl  alcohol, 
v.  p.  41 


c2h6o 

2,  Glycol 

100-300 

34 

20°  (22) 

300-500 

32 

100-500 

33 

C3H60,  Allyl  alcohol, 
cf.  Table  3 


1-  507 

68 

507-1013 

50 

9.6°  (3) 

1013-1520 

42 

1520-2026 

36 

2026-2533 

31 

c3h6o, 

Acetone,  v.  p. 

42 

C3H602)  Methyl  acetate, 

cf. 

also 

Table  5 

B.  P.  58° 

14.3° 

•(2) 

8.2-38 

95.5 

99.7° 

8.4-37.5 

247 

100-300 

87.5 

20°  (22) 

300-500 

73 

100-500 

80 

c3h8o, 

n-Propyl  alcohol, 

V. 

p.  42 

C3HsO,  Isopropyl  alcohol  (24) 

5.65° 

1-8.1 

94 

17.85° 

1-8.1 

102 

C3H803,  Glycerol 
<C6  =  1.245  (17) 


Pi,  Pi 

t,  °C 

mega- 

baryes 

p 

14.9° 

1-10.1 

22 

C4ILO2,  Ethyl  acetate, 
cf.  Table  5 


20°  (22) 

100-300 

300-500 

100-500 

90 

75 

83 

B.  P.  =  72° 

13.3° 

(2) 

8.2-37.9 

103 

99.6° 

8 . 2-37 . 6 

247 

C4ILO2,  Propyl  formate 


20°  (22) 

100-300 

300-500 

100-500 

87 

72 

79.5 

C 4H 1  oO j  ft- 

Butyl  alcohol 

3.05°) 

17.4°  J  1  ; 

1-8.1  | 

82 

89 

20°  (22) 

100-300 

300-500 

76.5 

64 

100-500 

70 

C4H10O,  Isobutyl  alcohol, 
v.  p.  42 

C4H10O,  teri.-Butyl  alcohol 


100-300 

89 

20°  (22) 

300-500 

70 

100-500 

80 

C4H10O,  Ethyl  ether, 

V. 

p.  42 

C5H10,  Isoamylene  (25) 

16.7° 

0.4-18.2 

168 

34.7° 

0.2-18.2 

206.5 

C5H10O,  Diethyl  ketone 

100-300 

84 

20°  (21) 

300-500 

70 

100-500 

77 

C5H10O2,  Isobutyl  formate 

100-300 

86 

20°  (22) 

300-500 

72 

100-500 

79 

C6Hio02,  Ethyl  propionate 

100-300 

87.5 

20°  (22) 

300-500 

72.5 

100-500 

80 

CsHuiOa,  Methyl  n-butyrate 

10°  1  „ 

c  J 

88 

1-5 . 3  < 

62°  j  v  ’ 

132 

100-300 

84 

20°  (22) 

300-500 

70 

100-500 

77 

C5HU1O2,  Methyl  isobutyrate 

100-300 

89 

20°  (22) 

300-500 

74 

100-500 

81 

C5IL0O2,  Valeric  acid 


t,  °C 

Pi,  Pi 
mega- 
baryes 

P 

100-300 

77 

20°  (22) 

300-500 

64 

100-500 

70.5 

C6Hi2, 

Pentane 

B.  P.  30-35°  (2) 

13.1° 

9-26 

177 

13.1° 

9-37 . 5 

170 

99.4° 

9-13.5 

532 

99.4° 

9-38 

522 

C5H12,  Isopentane,  v.  Tables 
4  and  5 


C6Hi20,  Amyl  alcohol, 
v.  p.  42 


C5H12O,  Isoamyl  alcohol 


100-300 

84 

20°  (22) 

300-500 

100-500 

69.5 

77 

C6H6Br,  Bromobenzene, 
v.  Table  9 


C6H5C1,  Chlorobenzene,  v. 
also  Tables  5  and  9 


13.3° 

66 

35.4° 

1(25) 

0.4-18.2 

76 

100.4° 

126 

CeHjjF,  Fluorobenzene 


13.9° 

87 

35.4° 

(25) 

0.4-18.2] 

101 

99.7° 

187 

C6H5NO2,  Nitrobenzene, 
v.  Table  5 


CeHe,  Benzene,  cf.  also 
Table  5 


oT' 

0 

0 

1-26 

ca.  72 

6°  1  ,  „ 

M{ 

82 

17.9° }  C  j 

90.5 

12.9°  ] 

0.4-18 

86 

34.9°  [(25) 

2-18 

99 

99.9°  j 

4.5-19 

187 

99.3°  (2) 

8-38 

185 

100-300 

78 

20°  (20,  21) 

300-500 

66.5 

100-500 

72 

1-51 

96 

21°  (8) 

1-101 

94 

1-253 

90 

1-507 

77 

29.4 

91 

98.1 

85 

196.2 

79 

24.6°  (10) 

294.3 

73.5 

392.4 

68 

490.5 

63 

588.6 

60 

C6H7N,  Aniline,  cf.  also 

Table  5 

1 7  95° 1 

1/  .  jo  l  /13s 

24.74° /  ^  ’ 

44 

45 

C6HioO,  Cyclohexanone 


t,  °C 

Pu  Pi 
mega- 
baryes 

P 

100-300 

58 

20°  (21) 

300-500 

51 

100-500 

54 

C6Hio04,  Ethyl  oxalate, 
v.  Table  5 


C6H12,  Cyclohexane,  cf. 
also  Table  5 


20°  (21) 

100-200 

93 

C6Hi20,  Cyclohexanol 

40° 

r 

56 

>  (21) 
34.16°/  v  1 

100-300  / 

54 

C6H1202,  Isoamyl  formate 

100-300 

80 

20°  (2  2) 

300-500 

68 

100-500 

74 

C6H  12O2,  Isobutyl  acetate 


100-300 

87 

20°  (22) 

300-500 

72 

100-500 

80 

C6Hi202)  Ethyl  n-butyrate 


20°  (22) 

100-300 

300-500 

100-500 

85 

71 

78 

10°  ] 

r 

92 

62.5°  [  (14) 

1-5.3 

134 

97°  J 

[ 

182.5 

C6H12O2,  Ethyl  isobutyrate 


100-300 

90 

20°  (23) 

300-500 

75 

100-500 

82 

CeHnOj,  Methyl  n-valerate 


10° 

90 

63° 

K14) 

1-5.3 

132 

100° 

[ 

181 

C6H!202,  Methyl  isovalerate 


20°  (22) 

100-300 

300-500 

100-500 

84 

70 

77 

C6H,203,  Paraldehyde 

12.13°  1 

1-9. 1 1 

81 

17.91°  J1-  } 

87 

C  (,H  14) 

Hexane 

B.  P.,  66-72° 

^  l  (2) 

99°  / '  ' 

9-38 

141 

8.6-38 

351 

B.  P.,  68° 

23°  (5) 

1-1 

157 

20°  (22);  cf. 

100-300 

117.5 

(2,  5) 

300-500 

91 

100-500 

104 

C6Hi4,  Isohexane 


100-300 

119 

20°  (22) 

300-500 

93 

100-500 

106. 
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C7Hs,  Toluene,  cf.  also 
Tables  5  and  7 


Pi,  Pi 

t,  °c 

mega- 

baryes 

P 

10°  ] 

[ 

78 

66°  (14) 

1-5.3 

113 

100°  J 

i 

148.5 

0° 

100-300 

66 

0°  (20) 

300-500 

58 

100-300 

74 

20°  (21) 

300-500 

64 

100-500 

69 

C7H80,  Benzyl  alcohol 

17 . 85°  \  (13) 

25.02°  jV  ; 

1-9.1 1 

46 

47 

100-300 

43 

20°  (22) 

300-500 

38 

100-500 

41 

C7Hi6,  Heptane 

B.  P.  =  90-94° 

t,  °C 

Vh  Vi 
mega- 
baryes 

P 

13 ' 8°  1(2) 

99.5°  f  11  ’ 

8-38  | 

120 

266 

B.  P.  =  93° 

23°  (5)  |  ca.  0.07-11132 

CsH10,  Ethylbenzene, 
v.  also  Table  9 

20°  (21) 

100-300 

300-500 

100-500 

71 

61 

66 

17  • 890  1  (13) 

25.28°  j  '  ’ 

1-9.1  | 

81 

84.5 

C8H10,  Xylene,  v.  Tables  5, 
_ 6/7 _ 

CgHnN,  Dimethylaniline 


C7HsO,  Phenyl  methyl  ether, 

100-300 

52 

anisole 

20°  (22) 

300-500 

45 

60 

100-500 

48 

62 

CsHnN,  Ethylaniline 

C7HsO,  o-Cresol 


20°  (22) 


100-300  44 
300-500  42 
100-500  43 


C7HsO,  ra-Cresol 


20°  (22) 


100-300 

300-500 

100-500 


45.5 

41 . 5 

43.5 


17 . 78°  )  (13)!  J 91 

25.29°  /  V  j i 


49 

50 


C7HsO,  p-Cresol 


100-300 

44 

20°  (22) 

300-500 

42 

100-500 

43 

C-HqN,  Methylaniline 


100-300 

45 

20°  (22) 

300-500 

40.5 

100-500 

43 

C7H9N,  o-Toluidine 


100-300 

44 

20°  (22) 

300-500 

39 

100-500 

41 

C7H9N,  m-Toluidine 

100-300 

45 

20°  (22) 

300-500 

41 

100-500 

43 

C7H9N,  p-Toluidine,  v. 
Table  8 

C7Hi204,  Ethyl  malonate, 
v.  Table  5 


C7H!402,  Ethyl  valerate 


20°  (22) 

100-300 

300-500 

100-500 

50 

45 

47 

C8Hi602,  Butyl  butyrate 

10°  | 

( 

89 

63°  [  (14) 

1-5.3 

128 

100°  J 

168 

C8His,  Octane 

j  100-300 

97 . 5 

20°  (22) 

300-500 

78 

1  100-500 

88 

23°  (5) 

'ca.  0.07-1 

1 120  * 

C8His,  2,  5-Dim ethylhe 

xane 

100-300 

105 

20°  (22) 

300-500 

84.5 

100-500 

95 

C8Hi8,  2-Methylheptane 

100-300 

101 

20°  (22) 

300-500 

82 

100-500 

91 

C8H18,  3,  4-Dimethylhexane 

100-300 

94.5 

20°  (22) 

300-500 

74 

100-500 

84 

C8Hi8,  3-Ethjdhexane 

100-300 

96 

20°  (22) 

300-500 

78 

100-500 

87 

C9Hi2,  n-Propylbenzene 

100-300 

69.7 

20°  (21) 

300-500 

6O.1 

100-500 

64.9 

C9Hi2,  Isopropylbenzene 

100-300 

70.3 

20°  (21) 

300-500 

60.4 

100-500 

65.4 

*B  .  P.  =  1X7°. 


C9H12,  Cumene,  v.  Table  7 

Cc>Hi2,  Pseudocumene, 


v.  also  Table  9 

t,  °C 

Pi,  Pi 
mega- 
baryes 

P 

20°  (21) 

100-300 

300-500 

100-500 

64 

56 

60 

C9H12,  Mesitylene 

20°  (2i) 

100-300 

300-500 

100-500 

67 

58 

63 

C9Hig02,  Butyl  valerate 

10°  ] 

63.5°  (14) 

100°  j 

1-5.3 

91 

128.5 

171 

C9H1802,  Amyl  butyrate 

10°  ] 

63.5°  (14) 

97°  J 

1-5.3 j 

85 

121 

155 

C9H20,  Nonane 


23° 

|ca.  0.07-11  111 

C9H20,  2,  4-Dimethylheptane 

100-300 

96 

20°  (21) 

300-500 

79 

100-500 

87 

C9H20,  2,  5-DimethyIheptane 


100-300 

95 

20°  (2i) 

300-500 

77 

100-500 

86 

C]0Hi4,  fert.-Butylbenzene 


100-300 

68 

20°  (21) 

300-500 

59 

100-500 

63 

CioHnO,  Thymol,  v.  Table  8 


100-300 

54 

20°  (22) 

300-500 

47.5 

100-500 

51 

CioH2002,  Amyl  valerate 


t,  °C 

Pi,  Pi 
mega- 
baryes 

P 

10°  ] 

f 

87  ' 

62.7°  [  (14) 

1-5.3 

120 

99°  j 

1 

154 

Ci0H20O2,  Capric  acid, 
v.  Table  8 

CioH22,  Decane 
B,  P.  =  160°  (5) 


23° 


lea.  0.07-1 1 104 


CnH14Q2,  Butyl  benzoate 


10° 

64° 

100° 

.(14) 

1-5.3 1 

58 

79 

97 

C„H24,  Undecane 

B.  P.  =  181°  (5) 

23° 

ca.  0 . 07-1 

96 

CnHnN,  Diphenylamine, 
v.  Table  8 


C12H16O2,  Isoamyl  benzoate 


10°  ] 

65°  (14) 

100°  J 

1-5.3 j 

57 

76 . 5 
91 

C12H26,  Dodecane 

B.  P.  =  199°  (5) 

23° 

ca.  0 . 07-1 

90.5 

Ci3H23,  Tridecane 

B.  P.  =  219°  (5) 

23° 

| 

ca.  0 . 07-1 

86 

Cl4H30, 

B.  P. 

Tetradecane 
=  238°  (5) 

23° 

! 

ca.  0.05-1 

82 

B.  P,  =  260°  (5) 


23° 


|ca.  0.07-1  78 


Ci6H3202,  Palmitic  acid, 
v.  Table  8 

C16H34,  Hexadecane 
B.  P.  =  280°  (5) 


23c 


ca.  0,07-1 1  74 


Table  1. — C02.  Values  of  /3  =  — (16) 


v.  also  Table  2 


\  t° 
p 

-37 

-30 

-20 

-10 

0 

+  5 

10 

1  15 

20 

25 

30 

13.8 

220 

14.5 

305 

20.7 

550 

27.6 

290 

490 

900 

35.9 

1  050 

41.4 

275 

400 

680 

1  400 

44.8 

1  730 

55.2 

260 

340 

520 

830 

1  120 

1  500 

2  360 

56.55 

4  060 

63.45 

5  940 

69 

245 

290 

400 

650 

900 

1  190 

1  740 

2  900 

5  070 

75.9 

16  500 

82.8 

230 

260 

320 

540 

720 

940 

1  270 

1  930 

3  200 

7  400 

89.7 

4  900 

96. 6 

215  | 

230 

290 

430 

570| 

730 

910 

1  200 

1  740 

2  750 

38 
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Table  2. — Values  of  pv 

The  volume  unit  is  the  volume  of  the  gaseous  substance  at  0°  and 

1  atm.  (4) 


CO 2,  v.  also  Table  1 

C2H4 

p,  atm. 

0°  | 

10° 

20° 

CO 

O 

O 

0° 

1 

1.0000 

1.0000 

50 

0.1050 

0.1145 

0.1755 

75 

0.1530 

0.1630 

0 . 1800 

0.2190 

0.2425 

100 

0.2020 

0.2130 

0 . 2285 

0.2550 

0.3100 

125 

0.2490 

0 . 2620 

0.2785 

0.3000 

0.3750 

150 

0.2950 

0.3090 

0 . 3260 

0.3460 

0.4405 

175 

0.3405 

0.3550 

0.3725 

0.3930 

0.5040 

200 

0.3850 

0.4010 

0.4190 

0.4400 

0.5650 

225 

0.4305 

0.4455 

0.4655 

0 . 4875 

0.6270 

250 

0.4740 

0.4900 

0.5100 

0.5335 

0.6870 

275 

0.5170 

0 . 5340 

0 . 5545 

0.5775 

300 

0 . 5595 

0.5775 

0 . 5985 

0 . 6225 

0.8055 

350 

0.6445 

0 . 6640 

0.6850 

0 . 7090 

0 . 9229 

400 

0.7280 

0.7475 

0.7710 

0.7950 

1.0365 

450 

0.8090 

0.8310 

0.8550 

0 . 8800 

1 . 1465 

500 

0.8905 

0.9130 

0.9380 

0 . 9630 

1.2555 

550 

0.9700 

0.9935 

1 . 0200 

1 . 0465 

1.3640 

600 

1.0495 

1.0730 

1.0995 

1.1275 

1 . 4725 

650 

1.1275 

1 . 1530 

1 . 1800 

1.2075 

1.5785 

700 

1.2055 

1.2320 

1.2590 

1.2890 

1.6835 

750 

1.2815 

1.3105 

1.3395 

1.3700 

1.7865 

800 

1.3580 

1.3870 

1.4170 

1.4475 

1.8880 

850 

1.4340 

1.4625 

1.4935 

1 . 5245 

1.9900 

900 

1.5090 

1.5385 

1 . 5685 

1 . 6000 

2 . 0905 

950 

1.5830 

1.6115 

1.6430 

1.6740 

2.1900 

1000 

1.6560 

1 . 6850 

1.7160 

1.7480 

2 . 2890 

C02  ||  C2H4)  Ethylene 


p,  atm. 

pv 

p,  atm. 

pv 

( 

)° 

o° 

5° 

35 

0.0750 

41 

0.1610 

37 

0.0790 

42 

0.1570 

50 

0 . 1050 

43 

0.1580 

1 

0° 

44 

0.1600 

45 

0 . 1050 

46 

0.1645 

0.1890 

50 

0.1145 

47 

0.1850 

2 

0° 

48 

0.1695 

0.1855 

57 

0.1480 

49 

0.1875 

60 

0.1520 

50 

0.1755 

0.1900 

30° 

52 

0.1810 

0.1945 

71 

0.2300 

56 

0 . 2050 

72 

0.2230 

60 

0.2025 

0.2145 

74 

0.2190 

75 

0.2425 

0.2535 

75 

0.2190 

80 

0.2565 

78 

0 . 2205 

100 

0.3100 

80 

0.2225 

Table  3. — C3H60,  Allyl  Alcohol 
Volume  of  the  liquid  in  terms  of  its  volume  at  0°  and  1  atm.  taken 

as  unity  (4) 


p,  atm. 

9.60° 

35.45°  | 

p,  atm. 

9.60° 

35.45° 

1 

1.0097 

1.0371 

1500 

0.9296 

0.9454 

100 

1.0015 

1600 

0.9260 

0.9415 

200 

0.9941 

1700 

0.9225 

0.9378 

300 

0 . 9872 

1800 

0.9192 

0 . 9342 

400 

0 . 9808 

1.0031 

1900 

0.9159 

0.9307 

500 

0.9748 

0.9962 

2000 

0.9128 

0.9273 

600 

0.9692 

0.9898 

2100 

0.9097 

0.9241 

700 

0.9638 

0.9837 

2200 

0 . 9068 

0.9209 

800 

0.9588 

0.9779 

2300 

0.9039 

0.9178 

900 

0.9543 

0.9725 

2400 

0.9011 

0.9147 

1000 

0.9499 

0.9674 

2500 

0.8984 

0.9118 

1100 

0.9455 

0.9625 

2600 

0.8957 

0  9090 

1200 

0.9412 

0.9579 

2700 

0.8931 

0.9063 

1300 

0.9372 

0.9535 

2800 

0.9036 

1400 

0.9334 

0.9494 

Table  4. — C5H12,  Isopentane 

Values  of  the  specific  volume  (cm3/g)  at  t,  °C  and  p  megabaryes  (27);  v.  Table  5 


¥ 

3  2 

3" 

16 

¥ 

¥ 

32 

12  8 

3 

48 

16J1 

3 

11$. 

3 

64 

.2.0  8 

3 

10 

1 . 5871 

1.5854 

1.5838 

1.5820 

1.5806 

1.5790 

1.5773 

1 . 5757 

1.5742 

1.5726 

1.5711 

1.5696 

1.5682 

1.5667 

15.6 

1 . 6012 

1.5994 

1.5976 

1 . 5959 

1 . 5941 

1.5923 

1.5906 

1 . 5889 

1.5872 

1.5856 

1.5839 

1.5821 

1.5806 

1.5791 

30 

1.6388 

1.6366 

1 . 6344 

1.6322 

1 . 6300 

1.6280 

1.6260 

1.6240 

1 . 6220 

1.6202 

1.6184 

1.6166 

1.6149 

1.6131 

40 

1 . 6681 

1.6655 

1.6630 

1 . 6605 

1.6581 

1.6556 

1.6533 

1.6510 

1.6487 

1.6465 

1 . 6444 

1.6423 

1 . 6402 

1.6382 

50 

1 . 6984 

1.6953 

1 . 6924 

1.6896 

1 . 6868 

1.6841 

1.6814 

1.6788 

1 . 6763 

1.6739 

1.6715 

1.6691 

1 . 6668 

1.6645 

60 

1.7312 

1.7277 

1.7244 

1.7210 

1.7179 

1.7148 

1.7116 

1.7086 

1.7057 

1.7027 

1.6999 

1.6971 

1 . 6944 

1.6916 

70 

1 . 7666 

1.7625 

1.7585 

1.7547 

1.7510 

1.7474 

1.7440 

1.7405 

1.7372 

1.7339 

1.7306 

1.7275 

1 . 7244 

1.7212 

80 

1.8038 

1.7992 

1.7948 

1 . 7904 

1.7861 

1.7820 

1.7780 

1.7740 

1.7700 

1.7663 

1.7625 

1.7589 

1.7552 

1.7516 

90 

1.8477 

1 . 8420 

1.8364 

1.8309 

1.8255 

1.8203 

1.8154 

1.8106 

1.8060 

1.8014 

1.7974 

1.7934 

1.7893 

1.7749 

100 

1.8896 

1 . 8825 

1.8760 

1.8695 

1.8634 

1.8576 

1.8516 

1.8460 

1.8406 

1.8356 

1.8306 

1.8256 

1.8008 

110 

1.9417 

1.9334 

1.9253 

1.9176 

1.9102 

1.9029 

1.8961 

1.8895 

1.8830 

1.8771 

1.8710 

1.8652 

1.8596 

120 

2.0037 

1.9922 

1.9815 

1.9713 

1.9615 

1.9527 

1.9445 

1.9365 

1.9287 

1.9215 

1.9150 

1.9083 

1.9015 

130 

2.0630 

2.0485 

2.0350 

2.0230 

2.0115 

2.0005 

1.9910 

1.9810 

1.9715 

1.9630 

1.9540 

1.9463 

140 

2.1512 

2.1290 

2.1105 

2.0940 

2.0787 

2.0650 

2.0520 

2.0405 

2.0287 

2.0185 

2.0085 

1.9987 

150 

2.2317 

2.2035 

2.1782 

2.1565 

2.1385 

2.1210 

2.1050 

2.0912 

2.0780 

2.0655 

2 . 0537 

160 

2.3285 

2.2900 

2.2575 

2.2305 

2.2062 

2.1852 

2.1657 

2.1485 

2 . 1322 

2.1180 

170 

2.5252 

2.4485 

2.3882 

2.3450 

2.3080 

2.2777 

2.2512 

2.2270 

2.2057 

2 . 1872 

180 

2.7230 

2.5835 

2 . 5005 

2.4405 

2.3985 

2.3550 

2.3245 

185 

3.1830 

2.7345 

2.6050 

2 . 5270 

2.4645 

2.4165 

187.8 

(Critical  point) 

2 . 8585 

2.6770 

2.5790 

2.5075 

2.4550 

2.4115 

2.3745 

2.3445 

— 
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Table  5. — Adiabatic  Coefficient 


In  this  table  is  recorded  the  mean  adiabatic  coefficient  fa  = 
— 106  / AF\  1  t 

’  between  1  and  2  megabaryes,  together  with  the 


7 


isothermal  coefficient  j^/3  = 
computed  therefrom  (12,  26). 


-106  /A7 
V  \  Ap 


thermodynamically 


t,  °c 
(26) 

CC14, 

Carbon 

tetra¬ 

chloride 

CHCL, 

Chloro¬ 

form 

C2H4CI2, 

Ethylene 

chloride 

C2H4O2, 

Acetic 

acid 

C  4H80  2, 
Ethyl 
acetate 

CL 

P 

CL 

0 

CL 

P 

cl 

P 

a 

P 

0 

62 

90 

58 

85 

48 

69 

69 

95 

10 

67 

97 

62 

92 

51 

74 

72* 

87.5* 

75 

104 

20 

72 

105 

67 

100 

55 

80 

75 

91 

82 

113 

30 

78 

113 

73 

109 

59 

86 

80.5 

97 

90 

124 

40 

84 

122 

79.5 

118 

64 

92.5 

86 

104 

99 

135 

50 

92 

132 

86 

129 

69 

100 

93 

111 

108 

148 

60 

100 

145 

93.5 

141 

75 

108 

100 

119 

118.5 

162 

70 

108 

158 

81 

118 

107 

128 

132 

179 

80 

89 

128 

115 

137 

*  At  15°C. 


t,  °C 
(26) 

C6H5C1, 

Chloro¬ 

benzene 

c6h5no2, 

Nitro¬ 

benzene 

c6h6, 

Benzene 

c7h8, 

Toluene 

c8h10,* 

m-Xylene 

CL 

0 

a 

P 

OL 

0 

OL 

P 

a 

P 

0 

49 

66 

36 

44 

55 

81 

58 

78 

57 

74 

10 

52 

70 

38 

47 

60 

87 

62 

84 

61 

79.5 

20 

55 

74 

40 

49 

65 

94.5 

67 

90 

65 

85 

30 

59 

79 

43 

52 

71 

102 

71.5 

96 

69 

90 

40 

63 

84 

45 

55 

77 

110 

77 

103 

74.5 

96 

50 

67 

89 

48 

55 

84 

119 

83 

111 

80 

103 

60 

72 

95 

50 

92 

128 

90 

120 

86 

110 

70 

77 

101 

101 

141 

97 

129.5 

92 

118 

80 

82 

108 

110 

154.5 

V. 

also 

99 

126 

Table  7 

*  v.  also  Tables  6  and  7. 


C6H7N,  Aniline  (26) 


t,  °c 

OL 

P 

t,  °C 

OL 

P 

0 

32.5 

41 

50 

42 

53 

10 

34 

43 

60 

45 

56 

20 

36 

45 

70 

47 

60 

30 

38 

48 

80 

50 

63 

40 

40 

50 

90 

53 

67 

t,  °c 

OL 

P 

CH?.I,  Methyl  iodide  (12) . 

0.7 

20.9 

54 

64 

C3H602,  Methyl  acetate  (12) . 

0.3 

65 

89 

23.2 

81 

112 

C5H12,  Isopentane,  v.  also  Table  4.  < 

0.4 

134 

178 

23.3 

169 

222.5 

0.8 

49 

65 

CeHioCU,  Ethyl  oxalate . 

22.7 

56 

74 

Oyclohftxa.ne  . 

25 

83 

110 

0.9 

48 

C-H12O4,  Ethyl  malonate . j 

24.8 

56.5 

Table  6. — C8Hi0,  Xylene,  p  at  20°  (22) 
v.  Tables  5  and  7 


Pi,  P2 

O- 

m- 

v- 

100-300 

66 

69.5 

72 

300-500 

57 

60 

62 

100-500 

61 

65 

67 

Table  7. —  P  =  p0  (1  -f-  at  +  bZ2);  0  to  100°C;  1-4  Megabaryes 


(18) 

Po 

a 

b 

Toluene . 

76 

0.00657 

0.04174 

Xylene . 

72.4 

0.00220 

0.04644 

Cumene . 

71.6 

0 . 00253 

0.04521 

Table  8. — Values  of  p  (6) 


Pi,  Pi 

C7H9N,  p-Toluidine.  M.  P.  = 
B.  P.  =  198° 

43°; 

28 

65 

100 

185 

310 

20-101 

55 

66 

80 

132 

360 

20-203 

55 

64 

79 

125 

312 

20-304 

55 

63 

78 

118 

266 

20-405 

54 

61 

77 

111 

223 

t°  CioH2o02,  Capric  acid.  M.  P.  =  30°; 

B.  P.  =  269° 


Pi,  Pi 

30 

65 

100 

185 

20-101 

72 

90 

112 

184 

20-203 

70 

86 

IO6.5 

173 

20-3Q4 

68.5 

83 

101 

161 

20-405 

67 

81 

96 

149 

.  t° 

Pi,  Pi 

c12hun, 

Diphenylamine.  M.  P.  =  54°; 

B.  P.  =  310° 

65 

100 

185 

310 

0-101 

61 

63 

108 

199 

0-203 

60 

62 

102 

187 

0-304 

58 

62 

97 

174 

0-405 

57 

61 

91 

161 

0-506.5 

56 

60 

86 

148 

t° 

Pi,  P2 

C16H32O2,  Palmitic 
B.  P. 

acid.  M.  P.  =  62°; 

=  350° 

100 

185 

20-101 

98 

150 

20-203 

94 

142 

20-304 

90 

135 

20-405 

87 

127 

Table  9. — Compressibilities  According  to  Biron  (6-5) 


v  =  a  +  , — : — ,  at  0°C.  Pressure  unit,  the  atm.  Volume  unit  = 
b  +  p 

v  at  0°C  and  zero  pressure.  Author  estimates  error  <0.0001. 


Formula 

Name 

a 

b 

c 

Pi,  Pi 

CCL 

Carbon  tetrachloride .  . 

0.80365 

2264.0 

444.54 

0-314.3 

CC14 

Carbon  tetrachloride .  . 

0.76862 

2728.3 

631 . 10 

0-595.7 

CeHsCl 

Chlorobenzene . 

0.76671 

3625.5 

845.78 

0-486.4 

C6H5Br 

Bromobenzene . 

0.84855 

2494.0 

377.72 

0-481.8 

c7h8 

Toluene . 

0.81950 

2268.7 

409.51 

0-589.6 

c8h10 

Ethylbenzene . 

0.85745 

1755.0 

250.18 

0-494.7 

C9H12 

Pseudocumene . 

0 . 83285 

2408.0 

402 . 50 

0-596.0 

40 
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THE  COMPRESSIBILITIES  OF  CERTAIN  LIQUIDS 

P.  W.  Bridgman 


The  values  recorded  below 
are  the  relative  volumes  in  terms 
of  the  volume  at  0°  and  1  An. 
The  values  are  nearly  all  taken 
from  the  papers  of  Bridgman, 
to  which  the  reader  is  referred 
for  additional  literature  refer¬ 
ences  and  for  the  methods  by 
which  the  data  of  other  ob¬ 
servers  have  been  incorporated 
into  the  final  tables. 


The  low  temperature  data  of 
Seitz  and  Lechner  (4)  recorded 
below  do  not  join  smoothly 
with  those  of  Bridgman  at  0°. 


Les  valeurs  donnees  ci-des- 
sous  sont  les  volumes  relatifs 
par  rapport  au  volume  a  0° 
et  sous  1  An.  Les  valeurs  sont 
presque  toutes  tiroes  des  me- 
moires  de  Bridgman  auxquels  le 
lecteur  s’adressera  pour  con- 
naitre  les  sources  bibliogra- 
phiques  supplementaires  et  les 
methodes  au  moyen  desquelles 
les  valeurs  d’autres  observa- 
teurs  ont  ete  incorporees  dans 
les  tables  finales. 

Les  donnees  de  Seitz  et 
Lechner  (4)  relatives  it  de 
basses  temperatures  inscrites 
en  bas  ne  s’accordent  pas  con- 
venablement  avec  celles  de 
Bridgman  a  0°. 


H20,  Water  (2) 


P,  atm. 

-15° 

-10° 

-5° 

0° 

+  10° 

O 

O 

0 

1.0017 

1 . 0006 

1.0000 

1.0001 

1.0016 

500 

Freezes 

0.9788 

0.9776 

0.9769 

0.9778 

0.9804 

1  000 

.9581 

.9572 

.9566 

.9591 

.9619 

1  500 

0.9386 

.9399 

.9391 

.9286 

.9424 

.9456 

2  000 

.9215 

.9223 

.9233 

.9223 

.9277 

.9712 

2  500 

.9073 

.9083 

.9096 

.9080 

.9147 

.9183 

3  000 

.8949 

.8962 

.8975 

.8954 

.9028 

.9065 

3  500 

.8840 

.8852 

.8865 

.8842 

.8919 

.8956 

4  000 

.8742 

.8751 

.8763 

.8739 

.8818 

.8855 

4  500 

.8658 

.8670 

.8648 

.8725 

.8762 

5  000 

.8573 

.8585 

.8565 

.8639 

.8675 

5  500 

.8509 

.8491 

.8558 

.8593 

6  000 

.8438 

.8423 

.8481 

.8517 

6  500 

Freezes 

.8373 

.8361 

.8409 

.8444 

7  000 

.8340 

.8374 

7  500 

P,  atm. 

|  -20° 

.8274 

.8307 

8  000 

.8244 

8  500 

2  000 

0 . 9208 

.8185 

9  000 

2  500 

.9064 

.8128 

9  500 

3  000 

.8941 

8076 

10  000 

.8027 

P,  atm. 

30° 

O 

o 

50° 

60° 

o 

o 

80° 

0 

1.0041 

1.0076 

1.0128 

1.0168 

1.0224 

1.0287 

500 

0.9831 

0.9867 

0.9915 

0.9967 

1.0014 

1.0071 

1  000 

.9652 

.9689 

.9732 

.9780 

0.9831 

0.9884 

1  500 

.9492 

.9529 

.9571 

.9617 

.9667 

.9717 

2  000 

.9347 

.9386 

.9428 

.9472 

.9521 

.9568 

2  500 

.9200 

.9257 

.9300 

.9343 

.9390 

.9437 

3  000 

.9083 

.9139 

.9183 

.9225 

.9270 

.9315 

3  500 

.8974 

.9030 

.9074 

.9115 

.9159 

.9203 

4  000 

.8872 

.8931 

.8974 

.9012 

.9055 

.9097 

4  500 

.8779 

.8838 

.8880 

.8919 

.8959 

.9001 

5  000 

.8692 

.8752 

.8792 

.8832 

.8869 

.8913 

5  500 

.8611 

.8671 

.8710 

.8750 

.8790 

.8830 

Die  unten  angegebenen  Werte 
sind  relative  Volumina.,  ausge- 
driickt  in  Volumen  bei  0°  und 
1  An.  Die  Werte  stammen 
beinahe  alle  aus  den  Arbeiten 
von  Bridgman,  wo  weitere 
Literatur  und  die  Methoden  zu 
finden  sind,  nach  welchen  die 
Einfiigung  fremder  Beobach- 
tungen  in  die  Endtabelle 
erfolgte. 

Die  von  Seitz  und  Lechner 
(4)  fur  tiefe  Temperaturen 
angegebenen  Zahlen  fiigen  sich 
denen  von  Bridgman  bei  0° 
nicht  glatt  an. 


I  valori  qui  sotto  riportati 
sono  i  volumi  relativi,  riferiti 
ai  volumi  a  0°  e  a  1  An.  I 
valori  provengono  quasi  tutti 
dai  lavori  di  Bridgman,  nei 
quali  si  trovano  ulteriori  notizie 
sulla  letteratura,  e  la  indica- 
zione  dei  metodi  seguiti  per 
riunire  i  dati  degli  altri  osser- 
vatori  nelle  tabelle  finali. 


I  dati  di  Seitz  e  Lechner  (4) 
per  le  temperature  basse  non  si 
recollegano  bene  con  quelli  di 
Bridgman  a  0°. 


H20,  Water  (2). — ( Continued ) 


P,  atm. 

CO 

o 

o 

o 

O 

50° 

60° 

O 

O 

o 

O 

00 

6  000 

0.8535 

0.8595 

0.8634 

0.8674 

0.8713 

0.8752 

6  500 

.8464 

.8523 

.8562 

.8602 

.8641 

.8679 

7  000 

.8395 

.8456 

.8494 

.8534 

.8572 

.8610 

7  500 

.8331 

.8391 

.8430 

.8469 

.8507 

.8545 

8  000 

.8270 

.8330 

.8369 

.8408 

.8446 

.8481 

8  500 

.8232 

.8273 

.8312 

.8351 

.8389 

.8425 

9  000 

.8177 

.8219 

.8258 

.8297 

.8335 

.8371 

9  500 

.8125 

.8168 

.8207 

.8245 

.8282 

.8318 

10  000 

.8077 

.8119 

.8158 

.8196 

.8233 

.8268 

10  500 

.8030 

.8071 

.8110 

.8148 

.8185 

.8220 

11  000 

.8023 

.8062 

.8101 

.8137 

.8172 

11  500 

.7977 

.8016 

.8055 

.8091 

.8126 

12  000 

.7931 

.7970 

.8009 

.8045 

.8080 

PCl3,  Phosphorus  Trichloride  (3) 


P,  atm. 

O 

o 

o 

O 

60° 

o 

O 

CO 

1 

1.0234 

1.0485 

1.0742 

1 . 1039 

500 

0.9852 

1.0029 

1.0226 

1.0443 

1  000 

.9577 

0.9722 

0.9880 

1.0040 

1  500 

.9363 

.9488 

.9622 

0.9758 

2  000 

.9184 

.9297 

.9414 

.9531 

2  500 

.9034 

.9135 

.9242 

.9347 

3  000 

.8902 

.8997 

.9096 

.9192 

3  500 

.8784 

.8873 

.8967 

.9053 

4  000 

.8679 

.8763 

.8853 

.8933 

4  500 

.8585 

.8664 

.8750 

.8825 

5  000 

.8499 

.8574 

.8657 

.8728 

6  000 

.8348 

.8418 

.8494 

.8561 

7  000 

.8218 

.8285 

.8353 

.8420 

8  000 

.8105 

.8167 

.8230 

.8292 

9  000 

.7999 

.8057 

.8120 

.8179 

10  000 

.7902 

.7957 

.8020 

.8077 

11  000 

.7816 

.7867 

.7930 

.7983 

12  000 

.7741 

.7789 

.7849 

.7898  ' 
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CS2,  Carbon  Disulfide  (3,  4) 


P,  atm. 

20° 

O 

O 

Tp 

O 

O 

O 

O 

O 

00 

1 

1.0235 

1.0490 

1.0774 

1 . 1092 

500 

0.9854 

1.0051 

1.0243 

1.0458 

1  000 

.9567 

0.9734 

0.9887 

1.0061 

1  500 

.9338 

.9483 

.9615 

0.9762 

2  000 

.9151 

.9277 

.9397 

.9525 

2  500 

.8994 

.9105 

.9215 

.9327 

3  000 

.8852 

.8953 

.9055 

.9154 

3  500 

.8730 

.8820 

.8916 

.9003 

4  000 

.8620 

.8702 

.8790 

.8870 

4  500 

.8521 

.8596 

.8679 

.8754 

5  000 

.8429 

.8501 

.8578 

.8649 

6  000 

.8265 

.8337 

.8405 

.8468 

7  000 

.8119 

.8196 

.8258 

.8316 

8  000 

.7990 

.8070 

.8130 

.8188 

9  000 

.7875 

.7954 

.8014 

.8071 

10  000 

.7774 

.7844 

.7906 

.7962 

11  000 

.7686 

.7741 

.7802 

.7857 

12  000 

.7609 

.7646 

.7706 

.7758 

P,  atm. 

-100° 

1 

CO 

0 

0 

-60° 

1 

O 

O 

-20° 

0° 

1 

500 

1  000 

0.8994 

.8830 

0.91815 
.8992 
. 88345 

0.93725 

.9155 

.8980 

0.9571 

.93225 

.9125 

0 . 97805 
. 94955 
.9273 

1.0000 

0.96725 

.9425 

CH3OH,  Methyl  Alcohol  (3,  4) 


P,  atm. 

0 

0 

CS 

O 

O 

O 

O 

CD 

O 

O 

00 

1 

1.0238 

1 . 0483 

1.0737 

1 . 1005 

500 

0.9811 

0.9987 

1.0182 

1 . 0400 

1  000 

.9494 

.9651 

0.9808 

0.9993 

1  500 

.9256 

.9393 

.9526 

.9672 

2  000 

.9064 

.9189 

.9306 

.9429 

2  500 

.8906 

.9019 

.9124 

.9231 

3  000 

.8763 

.8870 

.8966 

.9065 

3  500 

.8636 

.8733 

.8824 

.8915 

4  000 

.8523 

.8613 

.8700 

.8782 

4  500 

.8420 

.8505 

.8587 

.8663 

5  000 

.8325 

.8407 

.8487 

.8559 

6  000 

.8163 

.8240 

.8314 

.8381 

7  000 

.8023 

.8099 

.8163 

.8231 

8  000 

.7907 

.7973 

.8039 

.8102 

9  000 

.7797 

.7859 

.7920 

.7981 

10  000 

.7696 

.7756 

.7816 

.7875 

11  000 

.7605 

.7664 

.7728 

.7785 

12  000 

.7527 

.7587 

.  7652 

.7709 

P,  atm. 

-100° 

-80° 

1 

o> 

0 

0 

1 

O 

O 

-20° 

0° 

1 

0.8939 

0.91455 

0.9352 

0.9561 

0.9775 

1.0000 

500 

.8727 

.8904 

.9076 

. 92455 

.9418 

0.95955 

1  000 

.8556 

.8713 

.8865 

.90115 

.9159 

. 93085 

C2H6Br,  Ethyl  Bromide  (3) 


P,  atm. 

0 

O 

O 

0 

60° 

00 

O 

O 

1 

1.0275 

1.0578 

500 

0.9776 

0.9990 

1  000 

.9460 

.9624 

0.9800 

0.9988 

1  500 

.9216 

.9358 

.9492 

.9626 

2  000 

.9022 

.9151 

.9268 

.9381 

2  500 

.8857 

.8981 

.9088 

.9187 

3  000 

.8714 

.8830 

.8931 

.9020 

3  500 

.8590 

.8697 

.8791 

.8873 

4  000 

.8479 

.8577 

.8666 

.8742 

4  500 

.8380 

.8469 

.8554 

.8625 

5  000 

.8289 

.8372 

.8453 

.8519 

r,  ono 

.8131 

.8206 

.8276 

.8339 

C2H6Br,  Ethyl  Bromide  (3). — ( Continued ) 


P,  atm. 

20° 

O 

O 

60° 

O 

O 

00 

7  000 

0.7991 

0.8064 

0.8126 

0.8189 

8  000 

.7868 

.7937 

.7995 

.8056 

9  000 

.7756 

.7820 

.7879 

.7935 

10  000 

.7656 

.7715 

.7775 

.7825 

11  000 

.7568 

.7623 

.7685 

.7730 

12  000 

.7495 

.7546 

.7606 

.7648 

C2H6Cl,  Ethyl  Chloride  (3) 


P,  atm. 

O 

O 

O 

O 

a 

0 

0 

00 

O 

O 

500 

0.9696 

0.9931 

1.0179 

1.0358 

1  000 

.9253 

.9419 

0.9618 

0.9797 

1  500 

.8964 

.9107 

.  9268 

.9411 

2  000 

.8749 

.8874 

.9010 

.9128 

2  500 

.8569 

.8680 

.8800 

.8904 

3  000 

.8415 

.8515 

.8623 

.8715 

3  500 

.8283 

.8375 

.8475 

.8557 

4  000 

.8167 

.8253 

.8346 

.8422 

4  500 

.8061 

.8143 

.8230 

.8302 

5  000 

.7965 

.8045 

.8125 

.8194 

6  000 

.7796 

.7870 

.7944 

.8008 

7  000 

.7654 

.7726 

.7795 

.7856 

8  000 

.7533 

.7602 

.7666 

.7728 

9  000 

.7423 

.7488 

.7549 

.7611 

10  000 

.7320 

.7382 

.7442 

.7501 

11  000 

.7228 

.7283 

.7344 

.7397 

12  000 

.7148 

.7192 

.7255 

.7301 

C2H6I,  Ethyl  Iodide 

(3) 

P,  atm. 

O 

O 

O 

O 

60' > 

00 

O 

O 

1 

1.0214 

1 . 0438 

1.0677 

1.0935 

500 

0.9774 

0.9958 

1.0156 

1.0351 

1  000 

.9475 

.9640 

0.9799 

0.9946 

1  500 

.9257 

.9390 

.9521 

.9637 

2  000 

.9070 

.9188 

.9298 

.9397 

2  500 

.8913 

.9020 

.9114 

.9202 

3  000 

.8777 

.8873 

.8956 

.9034 

3  500 

.8659 

.8744 

.8819 

.8886 

4  000 

.8555 

.8632 

.8698 

.8760 

4  500 

.8460 

.8530 

.8593 

.8651 

5  000 

.8370 

.8439 

.8500 

.8551 

6  000 

.8207 

.8277 

.8336 

.8381 

7  000 

.8063 

.8135 

.8189 

.8232 

8  000 

.7937 

.8007 

.8057 

.8099 

9  000 

.7825 

.7891 

.7938 

.7981 

10  000 

.7725 

.7785 

.7832 

.7877 

11  000 

.7635 

.7691 

.7742 

.7786 

12  000 

.7554 

.7608 

.7664 

.7706 

C2H5OIi,  Ethyl  Alcohol  (3,  4) 


P,  atm. 

O 

O 

<N 

O 

O 

60° 

O 

O 

CO 

» 

1 

1.0212 

1.0438 

1.0679 

1.0934 

500 

0.9782 

0.9943 

1.0121 

1.0319 

1  000 

.9479 

.9608 

0.9760 

0.9922 

1  500 

.9247 

.9358 

.9482 

.9615 

2  000 

.9059 

.9159 

.9266 

.9380 

2  500 

.8899 

.8991 

.9088 

.9187 

3  000 

.8760 

.8848 

.8935 

.9025 

3  500 

.8634 

.8718 

.8800 

.8884 

4  000 

.8517 

.8599 

.8678 

.8756 

4  500 

.8410 

.8491 

.8567 

.8640 

5  000 

.8314 

.8394 

.8467 

.8536 

6  000 

.8149 

.8225 

.8291 

.8354 

7  000 

.8009 

.8080 

.8139 

.8196 
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C2H60H,  Ethyl  Alcohol  (3>  4). — ( Continued ) 


P,  atm. 

20° 

40° 

60° 

O 

O 

00 

8  000 

0.7888 

0.7953 

0.8005 

0.8061 

9  000 

.7776 

.7836 

.7884 

.7940 

10  000 

.7671 

.7726 

.7776 

.7830 

11  000 

.7574 

.7626 

.7682 

.7734 

12  000 

.7485 

.7535 

.7600 

.7648 

P,  atm. 

1 

t— 1 
O 
° 

O 

O 

O 

GO 

1 

-60° 

1 

O 

O 

-20° 

0° 

1 

0.90215 

0.9212 

0.94035 

0.9597 

0.97945 

1.0000 

500 

.8815 

.89775 

.91385 

.92985 

.9458 

0.96205 

1  000 

.8652 

.87935 

.8935 

. 90765 

.9216 

.9356 

C3H7OH,  n-PROPYL  Alcohol  (3) 


P,  atm. 

20° 

O 

O 

TP 

O 

O 

O 

O 

O 

00 

1 

1.0173 

1.0390 

1.0612 

1.0865 

500 

0.9770 

0.9936 

1.0108 

1.0305 

1  000 

.9483 

.9624 

0.9760 

0.9913 

1  500 

.9280 

.9396 

.9513 

.9634 

2  000 

.9124 

.9222 

.9322 

.9424 

2  500 

.8991 

.9079 

.9167 

.9258 

3  000 

.8876 

.8957 

.9039 

.9120 

3  500 

.8773 

.8849 

.8925 

.8999 

4  000 

.8677 

.8752 

.8824 

.8893 

4  500 

.8588 

.8664 

.8732 

.8796 

5  000 

.8507 

.8582 

.8647 

.8706 

6  000 

.8365 

.8436 

.8495 

.8548 

7  000 

.8243 

.8308 

.8365 

.8414 

8  000 

.8138 

.8196 

.8249 

.8301 

9  000 

.8043 

.8096 

.8148 

.8203 

10  000 

.7958 

.8010 

.8058 

.8114 

11  000 

.7883 

.7931 

.7976 

.8031 

12  000 

.7814 

.7858 

.7899 

.7952 

C4H9OH,  Isobutyl  Alcohol  (3) 


P,  atm. 

20° 

O 

O 

60° 

80° 

1 

1.0195 

1.0406 

1 . 0625 

1.0880 

500 

0.9740 

0 . 9909 

1.0079 

1.0262 

1  000 

.9470 

.9601 

0.9740 

0.9883 

1  500 

.9253 

.9366 

.9484 

.9607 

2  000 

.9078 

.9180 

.9280 

.9385 

2  500 

.8929 

.9020 

.9111 

.  9203 

3  000 

.8798 

.8880 

.8968 

.9052 

3  500 

.8680 

.8756 

.8840 

.8919 

4  000 

.8575 

.8647 

.8728 

.8802 

4  500 

.8480 

.8550 

.8630 

.8697 

5  000 

.8494 

.8462 

.8540 

.8602 

6  000 

.8242 

.8307 

.8375 

.  8433 

7  000 

.8113 

.8178 

.8242 

.8298 

8  000 

.8001 

.8065 

.8126 

.8181 

9  000 

.7898 

.7961 

.8021 

.8075 

10  000 

.7802 

.7864 

.7923 

.7976 

11  000 

.7712 

.7773 

.7832 

.7884 

12  000 

.7631 

.7691 

.7750 

.7799 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(•)  Bridgman,  65,  47:  345;  11.  (2)  Bridgman,  65,  48:  309;  12.  (3)  Bridgman, 

65,  49:  3;  13.  (4)  Seitz  and  Lechner,  8,  49:  93;  16. 


C5H11OH,  Amyl  Alcohol  (3) 


P,  atm. 

20° 

O 

O 

60° 

O 

O 

GO 

1 

1.0181 

1.0374 

1.0583 

1.0814 

500 

0.9788 

0.9946 

1.0108 

1.0288 

1  000 

.9511 

.9643 

0.9773 

0.9915 

1  500 

.9307 

.9417 

.9529 

.9644 

2  000 

.9138 

.9237 

.9330 

.9427 

2  500 

.8993 

.9084 

.9166 

.9254 

3  000 

.8869 

.8955 

.9028 

.9110 

3  500 

.8758 

.8840 

.8910 

.8986 

4  000 

.8658 

.8737 

.8807 

.8877 

4  500 

.8568 

.8644 

.8713 

.8780 

5  000 

.8488 

.8560 

.8627 

.8690 

6  000 

.8348 

.8414 

.8475 

.8531 

7  000 

.8225 

.8288 

.8340 

.8396 

8  000 

.8116 

.8173 

.8218 

.8273 

9  000 

.8015 

.8065 

.8108 

.8160 

10  000 

.7918 

.7964 

.8010 

.8060 

11  000 

.7831 

.7874 

.7927 

.7972 

12  000 

.7754 

.7800 

.7860 

.7902 

(C2H6)20, 

Ether  (3> 

4) 

P,  atm. 

20° 

40° 

60° 

GO 

O 

O 

1 

1.0315 

1.0669 

500 

0.9668 

0.9884 

1.0123 

1.0369 

1  000 

.9337 

.9498 

0.9683 

0.9874 

1  500 

.9070 

.9195 

.9336 

.9484 

2  000 

.8850 

.8952 

.9069 

.9189 

2  500 

.8663 

.8756 

.8860 

.8962 

3  000 

.8503 

.8594 

.8688 

.8776 

3  500 

.8366 

.8454 

.8539 

.8620 

4  000 

.8246 

.8329 

.8407 

.8481 

4  500 

.8139 

.8218 

.8292 

.8360 

5  000 

.8044 

.8121 

.8189 

.8252 

6  000 

.7883 

.7953 

.8017 

.8070 

7  000 

.7743 

.7806 

.7865 

.7917 

8  000 

.7613 

.7670 

.7725 

.7779 

9  000 

.7492 

.7545 

.7597 

.7652 

10  000 

.7380 

.7431 

.7482 

.7535 

11  000 

.7275 

.7325 

.7377 

.7427 

12  000 

.7178 

.7225 

.7280 

.7326 

P,  atm. 

-100° 

-80° 

-60° 

1 

O 

O 

O 

O 

(N 

1 

0° 

1 

0.8750 

0.8969 

0.92015 

0.94465 

0.97105 

1.0000 

500 

.85285 

.87075 

.8888 

.90745 

.9263 

0.9464 

1  000 

.83565 

.85085 

.8660 

.8812 

.8964 

.9126 

(CEL^CO,  Acetone  (3) 


P,  atm. 

O 

O 

O 

O 

60° 

O 

O 

GO 

1 

1.0279 

1.0585 

1.0925 

500 

0.9818 

1.0032 

1.0282 

1  000 

.9526 

0.9706 

0.9894 

1.0082 

1  500 

.9286 

.9441 

.9594 

0 . 9736 

2  000 

.9076 

.9217 

.9347 

.9467 

2  500 

.8900 

.9028 

.9141 

.9253 

3  000 

.8748 

.8868 

.8968 

.9073 

3  500 

.8619 

.8729 

.8821 

.8920 

4  000 

.8504 

.8607 

.8694 

.8786 

4  500 

.8402 

.8498 

.8583 

.8666 

5  000 

.8309 

.8398 

.8482 

.8558 

6  000 

.8143 

.8225 

.8306 

.8370 

7  000 

.7997 

.8072 

.8148 

.8209 

8  000 

.7866 

.7935 

.8003 

.8066 

9  000 

.7815 

.7876 

.7939 

10  000 

.7707 

.7764 

.7821 

11  000 

Freezes 

.7607 

.7665 

.7715 

12  000 

.7515 

.7577 

.7617  ' 

DENSITY— CRYSTALLINE  COMPOUNDS 


43 


DENSITY  AND  THERMAL  EXPANSION  OF  CHEMICAL  COMPOUNDS  IN  THE  CRYSTAL¬ 
LINE  STATE,  UNDER  ATMOSPHERIC  PRESSURE 

J.  R.  Clarke 


I.  Inorganic  Compounds  (iS-Table) 

This  section  includes  only  substances  for  which  density  values 
reliable  to  four  decimal  places,  or  values  over  a  temperature  range, 
are  available.  For  less  accurate  values  at  individual  temper¬ 
atures,  v.  Vol.  I,  p.  106. 


Symbols  and  Abbreviations 


The  quantities  recorded  in  the  table  below  are  the  following: 

10s  d l  „  106AZ 

at  t  ;  or  a  =  ^  over  the  range  At  . 


I  d  t 


A  =  10°  ^resp.  109  i.e.,  109  X  the  rate  of  change  of 


:  with 


t,  at  t°  (resp.  over  AC). 

d\  =  the  density  in  g/ml  at  t°  =  the  specific  gravity  at  t°  referred 
to  H20  at  4°C. 

d\,  a,  b  and  c,  =  the  parameters  of  the  equation:  <4  =  (4(1  —  10-6 
at  — 10~7  b tz  —  10_9c t3),  valid  over  the  range  indicated;  b  and  c 
are  zero  when  not  given. 


Arrangement 

The  compounds  are  arranged  in  groups,  as  follows:  I.  Oxides;  II. 
Halogen  compounds  in  the  order,  F,  Cl,  Br,  I;  III.  Sulfides;  IV. 
Sulfates;  V.  Nitrates;  VI.  Carbonates;  VII.  Metallo-organic  com¬ 
pounds;  VIII.  Various  silicates;  IX.  Other  compounds.  Fororganic 
compounds,  v.  the  (T- Table,  p.  45. 


(Zn,  Fe)0.(Al,  Fe)2- 
O3:  Kreittonite. . . . 


Q.40  =3 


5.96,  A(20°— 70°) 


19.4  (15,  16,  33) 


AhOs.BeO : 

||  |  a'-axis 

a"-axis 

a'"-axist 

Lit. 

Chrysoberyl.. .  .  •! 

a40 

5,16 

6.01 

6.02 

(14) 

1 

A 

12.2 

10.1 

22.0 

(33) 

MgO . 

Periclase . 

MgO.AUCU:  Spinel.. 
(Mg,  FejO.AUOs: 
Pleonaste . 


(Prefused)  a  =  11.40  +  9.2 (t  -  120),  120°  to  270°  (24) 
a4°  =  10.43,  A(20°— 70°)  =  26.7  (l5>  16»  33) 
a40  =  5.93,  A(20°— 70°)  =  19.5  (15,  16.  33) 

«40  =  6.03,  A(20°-70°)  =  19.7  ('=.  4  6,  33) 


Fig.  1. — Curve  A  from  Sawyerf43-3).  Curve  B  from  Andrews (2-5). 


I.  OXIDES 


H20.  . 

H2O2. 

AS2O3 
Sb2Ch:  Senarmontite 
CO2 

SiCh 
TiO 


d4  = 

4“ 

4  = 

a40  , 
a40  ; 

t,  °C 

r  t 


Brookite. 

Anatase . 

Rutile . 


Zr02 . 

SnCL:  Cassiterite.  . 


Pb02 . 

Th02 . 

ZnO:  Zincite. 


Cu20:  Cuprite . 

Fe2C>3:  Hematite.  .  . 

FeaOs:  Magnetite... 
(Fe,  Zn,  Mn)  O. Fes- 
03 :  Franklinite. .  .  . 
AI2O3:  Corundum... 

ALOa.ZnO:  Gahnite. 
5Al203.2Fe0.4Si02.- 
H2O:  Staurolite. . . . 


0.9168  +  0.0005;*  For  a  see  Fig.  1 
=  1.6436  (36) 

3.873,  a  =  12  (0°-50°)  (5) 

=  41.26,  A(20°— 70°)  =  67.9  (47>  4  8.  33) 
=  19.68,  A(20°— 70°)  =  5.7  (47>  18>  33) 


-80 


-90 


d\  |1.565  1.581 

4 


- 100|  -  110  -  1201  -  130|  -  183 


(35.5) 


1 . 594[  1 . 607|  1 . 618|  1 . 62t|  1 . 665 

v.  Vol.  XV,  p.  19. 

Values  of  a17-5  ||  a,  b  and  c  axes  (a)  14.4939,  (b)  19.2029, 
fc)  22.0489  (44) 

ado  =  8.19  ||,  =  4.68  J_;  and  A(20°-70°)  =  31.1  ||,  =  29. 5  A 
to  opt.  axis  C33);  cf.  (44) 

«40  =  7.14.L,  =  9.19  || ;  A(20°-70°)  =  11.0_L,  =  22.5  ||  to 
principal  axis  (47>  18>  3 3);  cf.  (44) 

(36.5) 

a*<>  =  3.2  _L,  =  3.9  ||;  A(20°-70°)  =  7.6  A,  =  12  ||  to  prin¬ 
cipal  axis  (17»  48j  33) 
a(25°— 93°)  =  7.9  +  0.6  (3») 

(36.  5) 

a40  =  3.2  A,  =  3.9  ||;  A(20°— 70°)  =  7.6  A,  =  12  ||  to  prin¬ 
cipal  axis  (17>  13>  33) 

a40  =  0.93,  A(20°— 70°)  =  21.  dmaI.  at  -43°C  (45,  16>  1  7> 

18,  21,  22,  33);  cf,  (43) 

«4o  =  7.61  ||  =  7.71  A;  A(5°— 80°)  =  4.90  ||,  =  11.4  A  to 

opt.  axis.  (3);  c/.  (47>  18.  33) 
a40  =  8.46,  A  =  28.9  (14»  33) 


«40  =  8.1,  A(20°-70°)  =  9.4  (44>  33) 
a40  =  6.2  ||;  =5.4  A;  and  A(20°-70°)  =  20.5 


_  22.5  A  to 

principal  axis.  (14>  15>  16’  33);  cf.  (Vol.  IT,  p.  87) 
a4o  =  5.95,  A(20°— 70°)  =  18.3  (44>  45.  46>  33) 

040  =  7.0s,  A  =  31.5  (14) 


*  Estimate  by  Howard  T.  Barnes  on  basis  of  critical  examination  of  all  avail¬ 
able  data.  For  discussion  and  bibliography  see  (3-5)  and  his  forthcoming  book 
on  The  Physics  of  Tee. 


II.  HALOGEN  COMPOUNDS 


CaF2: 

Fluorite  (54>  5 5) 


T,  °K 

< X 

265.7 

18.53 

255.6 

17.5s 

231.4 

16.78 

209.8 

16.04 

186.9 

14.6s 

156.3 

13.02 

124.9 

10.26 

94.4 

7.17 

a(50°-60°)  =  5.734  (4«) 
a52  =  19.34  (66) 

«40  =  19.11  and  A(20°-70°)  =  28.8 

(21,  22,  33) 


NH4CI . 

4°  =  1.5256  (26).  a40  =  62.55  and  A(20°-70°)  =  297.5 

(19,  20,  33) 

PbCl2 . 

(Prefused)  4  =  5.899,  a  =  8.8  (0°-50°)  (5);  cf.  (47) 

AgCl . 

«40  =  32.94,  A(20°-70°)  =  122.3  (49>  20,  33) 

PrCb . 

46  =  4.0203  (5) 

MgCl2.6H?0 . 

4  =  1  5907  (28) 

CaCh.6H20 . 

4  =  1.7182  (28) 

CaCl2.2MgCh.6H2O 

4  =  1.6655  (2  8) 

Li  Cl . 

4°  =  2.0678  (26) 

NaCl . 

4  =  2.1680,  a  =  11.2,  b  ~  0.5  (-184°  to  50°)  (6.  7,  12, 

27,  45);  cf.  (13,  20,  33,  40);  a  (20°  to  80°K)  =  10.8  (34) 

IxCl . 

4  =  1.9920,  a  =  10.5,  b  =  0.4  (-184°  to  70°)  (27);  cf. 

(19,  20,  33,  40).  4°  =  1.9786  (large  crys.)  =  1.9841 

(small  crys.)  (29>  30) 

RbCl . 

4  =>  2.8057,  a  =  12.6,  b  =  -6  (0°-50°)  (6) 

CsCl . 

4  =  3.9887,  a  =  15.9,  b  =  -4  (0°-70°)  (6) 

KCIOs . 

4  =  2.3467,  a  =  18,  b  =  -3  (0°^4°)  (2) 

LiCIOi . 

46  =  2.4284  (42) 

PbBr2 . 

4  =  6.676,  a  =  9.5,  (0°-50°)  (5) 

AgBr . 

«40  =  34.7,  a(20°-70°)  =  38.3  (49.  20,  33) 

CaBn . 

4°  =  3.3535  (4M 

NaBr . 

4  =  3.213,  a  =  12,  b  =  0.3  (-184°  to  50°)  (6.  27) 

t  a'  along  bisector  of  acute  angle,  a "  along  bisector  of  obtuse  angle  fermed  by 
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KBr 


RbBr 

CsBr 

Pbl2 

Cdl2. 

Hgl? 

Agl. 


KI. . . 

Rbl 
Csl .  .  . 


dl  =  2.756,  a  =  11.4,  b  =  0.45  (-184°  to  50°)  (6>  27),  cf. 

(19,  20,  33) 

dl  =  3.358,  a  =  11  (0°-50°)  («) 
d4  =  4.449,  a  =  14  (0°-50°)  (8) 
a40  =  33.6,  A(20°— 70°)  ~  58.4  (>9»  2«) 
a4®  =  29.1c,  A(20°-70°)  =  175  (l9>  20) 
a40  =  2.39,  A(20°— 70°)  =  200  (i»»  29) 
a40  =  -3.97  ||;  =  0.65  X;  and  A  =  -42.7  ||;  =  13.8  X 
principal  axis  (19>  20>  31>  33) 
d^  =  3.665,  a  =  13.5s  (0°-50°)  (*>  8) 
d4  =  3.6587,  a  =  14.1,  b  =  2.1  (-184°  to  0°)  (27);  a  = 
12.7  (-79°  to  0°)  (27) 

<4  =  3.133,  a  =  12.6,  b  =  -2.5  (0°-50°)  («) 
d4  =  3.1265,  a  =  12.7,  b  =  0.4  (-184°  to  20°)  (27);  a  = 
11.5  (-79°  to  0°)  (27) 

a40  =  42.65,  A(20°— 70°)  =  167.6  (19>  20.  33) 
dl  =  3.560,  a  =  12,  b  =  -4.5  (0°-50°)  (8) 
d4  =  4.525,  a  =  14.6  (0°-50°)  (8) 


III.  SULFIDES 


Sb2S3:  Stibnite 

CS2 . 

PbS:  Galena.  .  . 
ZnS:  Sphalerite 


HgS:  Cinnabarite.  • 


3Ag2S.Sb2Ss: 

Pyrargyrite . 

MnS:  Alabandite.  . . 
MnS2:  Hauerite . 


<*4®  =  1.53,  A(20°— 70°)  =  21.9  (I4) 
d4U6-7  =  1.5539  (32) 

a4®  =  20.14,  A(20°— 70°)  =  5.4  (21.  22,  33) 

a4®  =  6.70,  A(20°— 70°)  =  12.8  (9»  33) 

a40  =  21.511;  A(20°— 70°)  =  15  and  a40  =  17.9  X ;  A  =  6.3 

(9,  33) 

Red  sublimed:  d\  =  8.203,  a  =  42,  b  =  -33  (16°-7S°) 

(46) 

Black  sublimed:  d47  =  8.0395  (46) 

=  0.91||;  A(20°— 70°)  =  105  and  a4®  =  20.1,  X;  A  = 
-23.1  (14.  33) 

a40  =  15.2,  A(20°— 70°)  =  21.7  (14,  33) 
a40  =  11.1,  A(20°— 70°)  =  88.9  (>4,  33) 


f 

°K 

268.7 

237.4 

214.8 

155.0 

129.7 

108.0 

FeS2:  Pyrite  (64,  J 

a 

8.43 

7.73 

7.09 

5.16 

3.92 

2.95 

55)  [  Also,  a40  =  9.1  and  A(20°-70°)  =  18  (2i>  22,  33) 


Pyrrhotite:  Fe3S6  f 

a40 

A(20°— 70°) 

Lit. 

to  FeieSi?  S 

2.35|| 

31 . 20  X 

S6.4|| 

-16. 5X 

(14,  33) 

CuFeSs: 

Chalcopyrite . 

NiS2.NiSb2: 

Ullmannite . 

(Fe,  Co,  Ni)S2  (Co- 
Ni-pyrite) : 
Kobaltnickelkies. . 
5Cu2S.2(Cu,  Fe)-  ( 
S.2Sb203:  | 

Tetrahedrite  [ 


a40  =  17.1,  A(20°— 70°)  =  17  (4  4) 

0,40  =  H.l2j  A(20°-70°)  =  -1.5  (14,  33) 


a4®  =  io.4,  A(20°— 70°)  =  15.9  (14,  33) 
Three  samples  (14,  33); 
a40  =  9.22  8.71  7.33 

A(20°— 70°)  =  20.7  22.5  23.4 

IV.  SULFATES 


(Nil  4)  2SO4 . 

Sb2(S04)3 . 

(NHl)2Sb2(S04)4.... 


ZnSOa . 

CUSO4.5H2O. 
MnS0j.5H20 
FeSOiXHjO. 
MgS04.7H20 
CaS04.2H20: 
Gypsum. .  . 


SrS04 . 

BaS04:  Barite.  . 

Na2SO4.10H2O..  . 
Na2Sb2(S04)4 . 


K2S04 


d4°  =  1.7637  (29)  =  1.7716  (32)  =  1.76S1  (3«) 
d4  =  3.6246  (37) 
d\  =  3.0948  (37) 

46'2  =  1.9661  (4) 

<4  =  2.2895,  a  =  9.6  (15°-45°)  (i) 

44‘6  =  2.1996  (i) 

d44'4  =  1.8988,  47'6=  1.8959  (l) 

d4  =  1.6812,  a  =  12  (14°-32°)  (U  2) 

40 

—  41.63  with  A(20°— 70°)  =  93.6  ||  b-axis 

40  40 

a 2  =  1.57,  az  =  29.33  ||  to  the  other  two  axes  of  the 
thermal  ellipsoid  (21,  2  2) 
a40  =  52.62,  A(20°— 70°)  =  34.5  (14) 
a4®  =  54. 1 8 ,  A(20°— 70°)  =  28.5  (14) 

46  =  4.4662  (10) 

d\  =  1.4697,  a  =  14,  b  =  -15  (0°-24°)  (2) 
d\  =  3.2298  (37) 

*>o 

d\  =  2.6563  (large  crys.);  =  2.6574  (small  crys.)  (29»  30) 
d{  =  2.6673,  a  =  10.5,  b  =  0.7  (20°-60°)  (l»  2) 


II 

a-axis 

b-axis 

c-axis 


q(0°  to  96°)  (4«,  49) 

36.16  +  0.01441 
32.25  +  0.01411 
36.34  +  0.04131 


K2Sb2(S04)4 . 

d4  =  3.3396  (37) 

K2Zn(S04)2.6H20... 

d4°  =  2.2458  (6i) 

KA1(S04)2.12H20. . . 

Alum.  d4  =  1.7541,  a  =  3.8  (13°-56°)  (>) 

K2Mg(S04)2.6H20.  . 

df  =  2.0337  (6i) 

Values  of  a  (0°  to  96°), 

||  the  three  axes  (48>  49) 

a-axis 

33.85  +  0.02141 

Rb2S04 . 

b-axis 

31.95  +  0.01821 

. 

c-axis 

35.90  +  0.04141 

Rb2Zn(S04)2.6H20.  . 

d4°  =  2.5905  (5i) 

Rb2Mg(S04)2.6H20. 

d4°  =  2.3859  (si) 

Cs2Zn(S04)2.6H2O.. . 

d4°  =  2.8753  (5i) 

Cs2Mg(S04)2.6H20. . 

d4°  =  2.6760  (51) 

V.  NITRATES 


TINOo 


AgNOs: 
LiNOs. . 
NaNOs 

KNOs.. 


RbNOs. 


CsNOs . 


Prefused . . 


Form 

iTr. 

do 

a 

b 

Range 

I 

5.5767 

17.3 

4.2 

0°-  70° 

II 

1  73  J 

5.5393 

11.6 

5.5 

81°— 142° 

III 

5.5812 

35.3 

-0.48 

144°-200° 

Values  for  three  crystal  forms  (8) 


a(20°  to  150°)  =  77  (2  5) 

on 

dl  =  2.3658  (2  5) 

dl  =  2.2663,  a  =  12  (0°-45°)  (2) 


dl  =  2.1126,  a  =  18.1,  b  =  2.56  (0°-50°)  (2) 
dl  =  2.1106,  a  =  18.1,  b  =  2.56  (0°-122°)  (3) 
dl  =  2.1106,  a  =  28.06  (130°-155°)  (8) 
dl°  =  3.1119  (26) 

d\  =  3.1063,  a  =  19.3,  b  =  2.58,  c  =  -0.5  (0°-158°) 

■  iTr-  =  161.4°C 

Form  II,  d°  =  3.0979,  a  =  27.5,  b  =  2.23  (164°-219°> 

l  (8) 


IlTr.  at 

127. 8°C 


C  4°  =  3.6432  (2  6) 

I  dl  =  3.6524,  a  =  20.5,  b  =  -2.1,  c  =  1.62  (0°-134°) 
|  ITr-  =  151°C 

l  Form  II,  d°  =  3.6479,  a  =  28  (151°-172°)  («) 


2CuC03.Cu(0H)2:  f 
Azurite . \ 

FeC03:  Siderite.  .  ■! 
MgC03 :  Magnesite  l 

CaC03:  Calcite..  .  • 

CaC03:  Aragonite.  | 

CaMg(C03)2:  f 

Dolomite . \ 

K3C03 . 


VI.  CARBONATES 

40 

=  12.59  with  A(20°— 70°)  =  20.3 
«2°  =  20.8;  a40  =  -0.98  (21>  22>  23)* 
aio  =  19.2  with  A(20°-70°)  =  25.5  ||;  and  a4®  =  6.05  with 
A(20°— 70°)  =  917  X  (14>  331 
ai0  =  21.3  with  A(20°— 70°)  =  33.9 1|;  and  «4®  =  5.99  with 
A(20°— 70°)  =  24.3  X  (14*  33) 
dl  =  2.7710,  4°  =  2.7102  p2) 

a (2°  to  81°)  =  25.1353  +  0.01181,  ||  opt.  axis;  and  = 
-5.5782  +  0.001381,  X  opt.  axis  (9) 
a4o  =  26.21  +  0.0160(1  —  40),  ||  opt.  axis;  and  =  —5.40  + 
0.0087(1  -  40),  X  opt.  axis  (*i»  22,  33) 
a (50°  to  60°)  =  1.447  (49) 

40 

f  ai  =  34.60  +  0.03371  1 
20°-70°j  a2°  =  17.19  +  0.03681  [(*».  22>  33)f 
l  aj0  =  10.16  +  0.00641  J 
a40  =  20.60  with  A(20°-70°)  =  36.8  || 
a40  =  4.15  with  A(20°-70°)  =  19.3  X  (33) 

46  =  2.3296  (i«) 


VII.  METALLO -ORGANIC  COMPOUNDS 


SniCeHsL . 

Sn3(C6H6)c . 

Sns(C6H5)i2 . 

ISn(CeH5)3 . 

KNaC4H406.4H20: 
Rochelle  salt . 


d4  =  1.4922,  a  =  20,  (5°-38°)  (31) 
43‘9  =  1.5147,  45’7  =  1.5098  (11) 
42'8  =  1.6088,  44'1  =  1.5967  (H) 
4°'°  =  1.7617,  4'6  =  1.7665  (H) 


-10°  to  +20°:  ai  =  59.9,  a2  =  38.1,  a3  =  44.8  (B3) 


ZrSi04:  Zircon. . . . 


(AlF)2Si04:  Topaz  < 

3Mn0.Al203.3Si02: 
Spessartite . 


Vin.  VARIOUS  SILICATES 

a40  =  4.43  with  A(20°-70°)  =  14.1  || 

cd®  =  2.33  with  A(20°— 70°)  =  19.1  X  (2i»  22>  33) 


|  ai 

a  2 

a3t 

Lit. 

a 40 

A(20°— 70°) 

5.92 

18.3 

4.84 

15.3 

4.44 

16.8 

(9,  21,  22,  33) 

a40  =  8.24,  A(20°— 70°)  =  21.4  (33) 


DENSITY— CRYSTALLINE  COMPOUNDS 
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3Fe0.Al203.3Si02: 
Almandite . 

HNaAUBShOu: 
Tourmaline.  .  .  . 

2BeO.Si02: 

Phenacite . 


a«o  =  8.37,  A(20°— 70°)  =  18.0  (33) 

6°  to  320°:  ||  opt.  axis,  a  =  8.624,  A(20°-70°)  = 
A  opt.  axis,  a  =  3.583,  A(20°-70°)  =  4.490  (35) 
a*o  =  9.05,  with  A(20°— 70°)  =  32.0  || 

=  3.79,  with  A(20°-70°)  =  18.3  A  (33) 


a40 

3.79  || 

2.99  A 

|(14) 

A(20°— 70°) 

21.3  || 

23.0  A 

5.625; 


(NHihCrsCL . 

6MgO.MgCl2.- 
8B203:  Boracite. . .  . 

K2CrO< . 

SiC:  Carborundum. 


df  =  2.1600  (38) 

a10  =  3.91,  A(20°-70°)  =  16.9  (44..  33 j 
d\S'6  =  2.7320,  46-e  =  2.7216  (») 

It  =  /o(l  +  2.118  X  10-6<  +  2.741  X  10-o<2)  CJ0°  -412°\ 


(57) 


Be3Al2(Si03)6: 
Beryl . 

MgAl2(Si04)s: 

Pyrope . 

3Ca0.Fe203.3Si02: 


II  opt.  axis,  a49  =  -1.348,  A(2°-80°)  =  4.12 
A  opt.  axis,  a40  =  1.002s,  A(2°-80°)  =  4.57 
«4»  =  -1.06  ||;  ~  1.37  A  (ls»  16>  21>  22>  33) 

a40  =  8.27,  A(20°-70°)  =  21.0  (33) 


Melanite 

Aplome 


0) 

•3 

C3 

L, 

T3 

C 

< 


a40 

A(20°-70°) 

7.34 

14.3 

7.36 

17.4 

■  2  specimens 

(33) 

a40 

A(20°-70°) 

7.43 

7.0 

7.45 

17.8 

•  2  specimens 

(33) 

3Ca0.Al203.3Si02: 
Grossularite .  .  . . 


a 40 

A(20°— 70°) 


6.93 

18.7 


6.93 

16.0 


6.84 

16.0 


\  3  specimens 


(33) 


Cae(A10HF)Al2- 

(SiOih: 

Vesuvianite.  .  .  . 

HCa2(Al, 

Fe)3Si30i3: 
Epidote . 

KAlSisOs: 
Adularia . 


a40 

7.40  || 

8.39  A 

\ 

A(20°— 70°) 

17.4  || 

16.7  A 

f 

4°  ||  b-axis  =  9.13,  A(20°-70°)  =  25.5  (21>  22»  33)* 

a%  =  3.34;  0:3  —  10.86 

a\°  =  -2.01,  A(20°— 70°)  =  13  (21»  22.  33) 

40  40 

«2  =  19.06;  al  =  -1.50 


IX.  OTHER  COMPOUNDS 

CoAsa:  Smaltite..  .  .  a40  =  9.19,  A(20°-70°)  =  16.4  (9>  33) 

CoS2CoAs2: 

Cobaltite .  =  9.19,  A(20°-70°)  =  17.0  (9>  33) 

*  ai  along  b-axis,  or 2 ,  or,  along  other  two  axes  of  the  thermal  ellipsoid, 
t  at  along  bisector  of  acute  < ;  a2  along  bisector  of  obtuse  < ;  03  along  normal 
to  plane  containing  optic  axes. 
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DENSITY  AND  THERMAL  EXPANSION  OF  ORGANIC  COMPOUNDS  IN  THE 

CRYSTALLINE  STATE 

J.  S.  Clark 


This  section  includes  only  substances  for  which  density  values 
reliable  to  four  decimals  or  values  over  a  temperature  range  are 
available.  For  less  accurate  values  at  individual  temperatures 
v.  Vol.  I,  p.  176. 


(T-TABLE 


Formula 

Name 

M.  P„ 
°C 

< 

t,  °C 

Lit. 

f 4.4459 

-188 

(i) 

CHI3 

Iodoform . 

\  4.1955 

+  17 

(U 

f 1.3617 

-188 

(l) 

CH4N20 

Urea . 

\  1.3190 

+  17 

(>) 

CH4O 

Methyl  alcohol . 

-  94.9 

0.9673 

-  94.9 

(3) 

f  1.9744 

-188 

(») 

C2H3C1302 

Chloral  hydrate . 

\  1.9151 

+  17 

(») 

C2H6Br 

Ethyl  bromide . 

-  125.5 

1.8832 

-125.5 

(3) 

C2H6I 

Ethyl  iodide . 

-118 

2.4046 

-118 

(3) 

f  1.7024 

-  188 

(U 

C2H6O6 

Oxalic  acid  dihydrate . 

\  1.6145 

+  17 

(U 

CsHcO 

Acetone . 

-  99 

0.9686 

-  99 

(3) 

f 1.5278 

-188 

(l) 

C4H6O4 

Dimethyl  oxalate . 

\  1.4260 

+  17 

(«) 

C4Hl0O 

Ethyl  ether . 

-117.6 

0.9212 

-117.6 

(3) 

C6H6N02 

Nitrobenzene.  . . . 

8.7 

1.2229 

0.0 

(8) 

C6H1206 

Quercitol . 

225 

1 . 5845 

13 

(7) 

CeHi206 

Glucose . . 

1 . 5620 

18 

(9) 

f 1 . 4084 

17.5 

(s) 

CiH  6O2 

Phthalide  (stable  form) . 

1.4051 

30.0 

(5) 

1  1 . 3990 

44.1 

(5) 

Formula 


Name 


C8H16O2 


Octoic  acid 


C9H18O2 


Nonoic  acid 


CioHs 

CioHhO 

C10H20O2 


Naphthalene. 

Thymol . 

n-Capric  acid 


C11H22O2 

C12H22O11 

C12H214O2 

CisHasClN 


Undecylic  acid 


Sucrose .... 
Laurie  acid . 


Tetrapropylammonium 

chloride 


The  values  from  (2)  are  densities  in  air. 

1.  4  L  a41»  irnbino  Inn  t  o  b  I  o 


M.  P„ 
°C 

J 

di 

t,  °C 

Lit. 

16.2 

1 . 0326 

10 

c2) 

1.0274 

15 

(2) 

12.3 

0.9952 

5 

c2) 

0.9916 

10 

(2) 

1.2355 

-188 

(U 

1.1589 

+  17 

(U 

51.5 

0.9689 

24.4 

(6) 

31.2 

r  1.0266 

15 

(2) 

1.0176 

25 

(2) 

1  1.0431 

0.12 

(2) 

28.25 

1.0373 

10 

(2) 

0 . 9948 

20 

(2) 

0.9905 

25 

(2) 

1 . 5877 

18 

(9) 

43.75 

1.0099 

35 

(2) 

1  1.0055 

40 

<2) 

|  1.0334 

3 

(4) 

1.0296 

13 

(4) 

Information  on  this  point  is  lacking 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(i)  Dewar,  135,  91:  216;  05.  (2)  Garner  and  Ryder,  4,  127:  720;  25.  (3) 

Korber,  8,  37:  1014;  12.  (4)  M’David,  68,  30:  515;  10.  (5)  Muller, 

7,  86:  177;  13.  (6)  Nasini  and  Bernheimer,  36,  15:  59;  85.  (7)  Prunier, 

34,  85:  808;  77.  (8)  Timmermans,  64V,  13:  508;  10.  (9)  Varga,  Diss.. 

Budapest,  1911. 
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INTERNATIONAL  CRITICAL  TABLES 


COMPRESSIBILITY  OF  CRYSTALS 

P.  W.  Bridgman 


i.  non-metallic  elementary  substances 


p  = 


105 

Vi 


x  p2 


7,  -  F2 


Pi 


per  atm. 


C,  diamond,  p  =  0.16,  room  temp.,  4000-10  000  atm.  (4). 

H,  hydrogen.  Density  of  solid  at  —259.9°  and  14  500  atm.  > 
0.1301.  0.1301  X  0.58  =  density  of  liquid  at  —259.9°  and  1  atm. 
Whence,  for  solid  hydrogen,  /S  >  29  (2). 


I,  iodine,  d  =  13.2,  20°C,  100-500  atm.  (3). 

P,  red  phosphorus,  d  —  9.3,  20°C,  100-500  atm.  (3). 

P,  white  phosphorus,  d  =  20.8,  20°C,  100-500  atm.  (3). 

S,  sulfur,  d  =  13.1,  20°C,  100-500  atm.  (3). 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

( 1 )  Adams,  128,  11:  45;  21.  (2)  Bridgman,  65,  59:  173;  24.  (3)  Richards,  1„ 

37:  1643;  15. 


COMPRESSIBILITY  OF  PURE  METALS 


W.  Rosenhain,  Special  Editor 

C.  Benedicks  (CB);  C.  H.  Desch  (CHD);  D.  Hanson  (DH);  C.  Ii.  M.  Jenkins  (CHMJ);  P.  D. 
Merica  (PDM) ;  T.  K.  Rose  (TKR);  P.  W.  Bridgman  (PWB)* 


Linear  compressibility,  ip  =  — 
Cubic  compressibility,  d  =  — 


i  di 
la  dP 

F0  dP' 

A<  =  F 


=  IRl 

dol_d£  Jp=o, 


d'  =  3 <p  (for  any  substance) 


=  iri'l 

d'oLSPjp-o 


trad' 

d'oL  dt 


P- 0,  i= 


l  =  length,  F  =  volume,  P  =  pressure  in  normal  atmospheres. 
Where  a  range  of  P  is  given,  values  are  a  mean  over  this  range. 


CUBIC  compressibility  of  pure  metals 


Metal 

t,  °C 

P,  or  A P,  atm. 

106/3 

Remarks 

Lit. 

Coop. 

Exp. 

A-g 

30 

0 

1.020  1 

(3) 

TKR 

30 

11  600 

0.911  / 

20 

99-493 

1.02 

Hg  standardf 

(9) 

20 

0-9870 

0.98 

Fe  standard! 

(>) 

ca.  20 

.93 

From  E  and  X§ 

(6) 

- 191 

.732 

16 

.789 

Mallock’s 

134 

elastic  limit 

.863 

method  || 

CM 

166 

.891 

J 

A1 

30 

0 

1.384  ) 

30 

11  600 

1.298  J 

6<p* 

(3) 

Ed. 

20 

99-493 

1.49 

Hg  standardf 

c9) 

20 

0-9870 

1.34 

Fe  standard  t 

C1) 

ca.  20 

1.36 

From  E  and  X§ 

(6) 

-191 

Stresses  within 

1.36  1 

15 

elastic  limit 

1.51  [ 

(u 

125 

[  1.76  J 

As 

20 

99-493 

4.55 

Hg  standardf 

C9) 

CHD 

Au 

30 

0 

0.603  1 

30 

11  600 

,552  / 

(3) 

TKR 

20 

99-493 

.65 

Hg  standard! 

(9) 

20 

0-9870 

.58 

Fe  standard! 

C) 

ca.  20 

Stress  <  EL^f 

.61 

From  E  and  X§ 

(6) 

B 

20 

99-493 

0.3 

Hg  standard! 

(9) 

CHD 

Bi 

20 

99-493 

3.0 

Hg  standardf 

(9) 

Ed. 

20 

0 

3.04  1 

20 

9870 

2.60  / 

Fe  standard? 

C1) 

ca.  20 

Stress  <  EL  If 

3.2 

From  B  and  X§ 

(6) 

C** 

20 

99-493 

3.0 

Hg  standard! 

(9) 

Ed. 

Ca 

30 

0 

5 . 885  ) 

30 

11  600 

5.300  / 

3  <p* 

(3) 

Ed. 

20 

99-493 

5.8 

Hg  standard! 

(9) 

CHD 

Cd 

20 

0 

2.27  1 

20 

9870 

1.72  ) 

Fe  standard! 

(») 

CHMJ 

20 

99-493 

2.1 

Hg  standard! 

(9) 

co.  20 

Stress  <  EL^I 

2.4 

From  E  and  X§ 

(6) 

*  Bata  marked  “  Ed.  ”  have  been  added  by  the  editorial  office. 


_ _ 

Meta 

t,  °C 

P,  or  A P,  atm. 

106/3 

Remarks 

Lit. 

Coop. 

Exp. 

Ce 

30 

0 

3.6921 

\ 

3<p* 

(3) 

Ed. 

30 

11  600 

3.223 J 

Co 

30 

0 

0.557) 

3V* 

(3) 

Ed. 

30 

11  600 

.506 

Cr 

20 

99-493 

0.9 

Hg  standard! 

(9) 

CHD 

Cs 

20 

99-493 

62 

Hg  standardf 

(9) 

CHD 

v.  also  Fig.  1  (5) 


c3 

0) 

itH 

cJ 


t,  °c 


30 
30 
20 
20 
co.  20 
-191 
17.5 
113 
165 


P,  or  A P,  atm. 

106/3 

Remarks 

Lit. 

0 

0 . 756  \ 

11  600 

.689  / 

z<p* 

(3) 

99-493 

.76 

Hg  standard! 

(9) 

0-9870 

.76 

Fe  standard! 

(») 

.75 

From  E  and  X§ 

(«) 

Stresses  within 

.742  1 

.799  1 

Mallock’s 

<») 

.843  | 

method  || 

.856  J 

Coop. 

Exp. 


DH 
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"efl 

O) 

a 

t,  °C 

P,  or  A P,  atm. 

106/3 

Remarks 

Lit. 

Coop. 

Exp. 

Fe 

30 

0 

0 . 606  1 

30 

11  600 

.555  / 

3<r* 

c3) 

DH 

20 

99-493 

.61 

Hg  standard! 

(9) 

Ed. 

20 

0-9870 

.61 

C,  0.2  %t 

C1) 

ca.  20 

.63 

From  E  and  X§ 

(«) 

-190 

626  "I 

Stresses  within 

18 

elastic  limit 

j  .654  1 

Mallock’s 

(7) 

128 

.686  [ 

method  || 

165 

.698  J 

Ga 

20 

99-493 

1.6-2. 4 

Solid 

(10) 

CHD 

M.  P. 

99-493 

4 

Liquid 

Ge 

30 

0 

1 .423 1 

30 

11  600 

1.255/ 

3  v* 

(3) 

Ed. 

Hg 

20 

99-493 

4.00 

Hg  standard! 

(9) 

Ed. 

V. 

infra. 

In 

20 

99-493  | 

2.7 

Hg  standard! 

(*) 

CHD 

Ir 

30 

0 

0.277 1 

1 

30 

11  600 

.244  / 

|  3p* 

(3) 

TKR 

K 

20 

99-493 

32.1 

Hg  standard! 

(9) 

CHD 

v.  also  Fig.  1  (5) 

Li 

30 

0 

8.979  1 

30 

11  600 

6.566/ 

3  <p* 

(3) 

CHD 

20 

99-493 

9.1 

Hg  standard! 

(9) 

v.  also  Fig.  1  (5) 


Mg 

20 

99-493 

2.9 

Hg  standard! 

I  (9) 

Ed. 

Mn 

20 

99-493 

0.85 

|  Hg  standard! 

1  (9) 

CHD 

Mo 

30 

0 

0.35S) 

1  0  ■ 

| 

30 

11  600 

.328  J 

3*>* 

1  c3) 

Ed. 

20 

99-493 

.465 

Hg  standard! 

1  c9) 

CHD 

Na 

20 

99-493 

15.8 

|  Hg  standard! 

1  (9) 

CHD 

v.  also  Fig.  1  (5) 


Ni 

30 

0 

0.542) 

3*>* 

c3) 

PDM 

30 

11  600 

.491  J 

20 

99-493 

.435 

Hg  standard! 

(9) 

Ed. 

ca.  20 

Stress  <  EL  If 

.58 

From  E  and  X§ 

(s) 

Ed. 

Pb 

30 

0 

2.381  ) 

3ip* 

(3) 

Ed. 

30 

11  600 

2.077  / 

20 

0 

2.24  1 

C1) 

20 

9870 

2.19  } 

Fe  standard! 

20 

99-493 

2.36 

Hg  standard! 

(9) 

ca.  20 

Stress  <  EL^f 

2.0 

From  E  and  X§ 

(«) 

Pd 

30 

0 

0.536) 

3*>* 

c3) 

TKR 

30 

11  600 

.485  / 

20 

99-493 

.55 

Hg  standard! 

(9) 

ca.  20 

Stress  <  EL*f 

.58 

From  E  and  X§ 

(s) 

Pt 

30 

0 

0.372) 

3<c* 

c3) 

TKR 

30 

11  600 

.328  / 

20 

99-493 

.385 

Hg  standard! 

(9) 

ca.  20 

,40s 

From  E  and  X§ 

(6) 

— 189 

Stresses  within 

.385  ) 

16.8 

, 

.405  1 

(u 

133 

elastic  limit 

.415  [ 

method  |I 

164 

.417  J 

Rb  |  20  I  99-493  |  40.5  |  Hg  standard!  I  (9)  I  CHD 


v.  also  Fig.  1  (5) 


Rh 

30 

0 

0.384/ 

3<p* 

(3) 

TKR 

30 

11  600 

.318  / 

Sb 

20 

99-493 

2.43 

Hg  standard! 

(9) 

Ed. 

Se 

20 

99-493 

12.2 

Hg  standard! 

(8) 

Ed. 

Si 

20 

99-493 

0.325 

Hg  standard! 

(9) 

CHD 

Sn 

30 

0 

2.017) 

3  <p* 

c3) 

Ed. 

30 

11  600 

1.780) 

20 

20 

0 

9870 

1.91  1 
1.66  / 

Fe  standard! 

(>) 

20 

99-493 

1.9 

Hg  standard! 

c9) 

Stresses  <  EL  If 

/  1.9 

From  E  and  X§ 

(«) 

-190  / 

(2.2 

Mallock’s 

method  || 

c7) 

Metal 

t ,  °C 

P,  or  A P,  atm. 

106|8 

Remarks 

Lit. 

Coop. 

Exp. 

Ta 

30 

0 

0.4951 

30 

11  600 

.489  / 

3^* 

(3) 

CHD 

20 

99-493 

.54 

Hg  standard! 

(9) 

T1 

20 

99-493 

2.3 

Hg  standard! 

(9) 

Ed. 

W 

30 

0 

0.303) 

3  <p* 

(3) 

Ed. 

30 

11  600 

.266  / 

20 

99-493 

,27s 

Hg  standard! 

(9) 

CHD 

Zn 

20 

0 

1  76  1 

20 

9870 

1.45  / 

Fe  standard! 

C*) 

CB 

20 

99-493 

1.7 

Hg  standard! 

(9) 

*  Metal  crystallizes  in  cubic  system,  test  pieces  assumed  isotropic, 
t  Based  on  /SHg  =  4.00  X  10 -«  at  20°C. 

!  Based  on  /3pe  =  0.606  X  10-6  at  20°C. 

§  /S  computed  from  elastic  constants  E  and  X.  E  from  tensile  test,  X  from 
tensile  test  and  torsional  vibration  teBt. 

||  Mallock's  method  (8)  gives  0  directly  from  deformation  of  tube  under 
internal  pressure. 

IT  Stresses  within  elastic  limit. 

**  Graphite. 


Hg,  MERCURY 

P.  W.  Bridgman 
Relative  volumes  (2) 


P,  atm. 

0  1 

O 

CM 

1 

-10° 

0° 

1  +10° 

20° 

1 

0.99638 

0.99819 

1 . 00000 

1.00181 

1.00362 

1  000 

.99268 

.99441 

0.99614 

0.99786 

0 . 99959 

2  000 

.98904 

.99071 

.99237 

.99403 

.99569 

3  000 

.98549 

.98710 

.98871 

.99032 

.99194 

4  000 

.98204 

.98361 

.98517 

.98675 

.98833 

5  000 

.98024 

.98177 

.98332 

.98486 

6  000 

.97701 

.97851 

.98003 

.98154 

7  000 

.97539 

.97688 

.97836 

8  000 

.97387 

.97534 

9  000 

Freezes 

.97101 

.97246 

10  000 

P,  atm. 

-30° 

.96831 

.96974 

11  000 

12  000 

1 

1  000 

0.99457 

.99095 

.96718 

.96476 

2  000 

.98738 

Solid  Mercury 

Along  the  melting  curve  the  compressibility  of  the  solid  is  about. 
10%  less  than  that  of  the  liquid  with  which  it  is  in  equilibrium. 


LINEAR  COMPRESSIBILITY  OF  PURE  METALS  (Ed.)  (3,  4) 


V'o 


V_  (hL~l) 

v0  io 


bP2 


between  0  and  11  600  atm.,  except  for  alkali  metals  where  higher 
powers  of  P  are  needed  to  express  results. 


,  1  dV 

»  -  ~Y\  Jp-‘~  2bP 

,,  _  1  r«P| 

*  P  /3'oL  aPjp_o  a 

/3'L  St  Jn=o  a  dt 
( Tables  on  p.  48-49) 
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LINEAR  COMPRESSIBILITY  OF  PURE  METALS. — (Continued) 


Metal 

Crystal 
system  * 

Axial 

ratio 

Treatment 

t,  °C 

106a 

1012b 

10  6A'P 

WA’t 

Ag 

C 

Drn.wri  roH;  annealed  at,  bright,  red  heat  . 

1 

30 

75 

1.020 

1.037 

4.7 

4.8 

9.2 
9.25  j 

3.7 

A1 

C 

| 

30 

30 

75 

30 

75 

1.384 

1.378 

1.437 

1.387 

1.421 

3.7 

3.7 

3.7 

5.3 

5.4s 

5.35 
5.3s  1 
5.15 
76.5 
7.6s 

9.5 

5.5 

Hard  drawn  and  annealed  . 

As  cast  . 

Au 

c 

Drawn  rod,  annealed  at  bright  red  heat  - 

(  short  rod . 

1 

30 

75 

30 

0.596 

.589 

.603 

3.3 

2.2 

2.2 

11.1  1 
7.5 
7.3 

-2.6 

Bi 

H 

Extruded  cylinder  ( v .  infra.) . 

Cast  in  graphite  mold,  chilled  at  bottom . 

j 

1 

1 

30 

75 

30 

75 

3.652 

3.713 

2.275 

2.284 

29.9 

30.6 

9.6 

9.6 

16.4  ) 

16.5 
8.45  ‘ 
8.4 

3.7 

0.8s 

Ca 

C 

1 

30 

75 

5.885 

6.043 

50.4 

56.3 

18.4 

18.6 

6.0 

Cd 

H 

1.89 

Cast  in  graphite  mold,  chilled  at  bottom . 

Extruded .  . 

30 

75 

30 

75 

30 

2.018 

2.086 

1.464 

1.501 

0.885 

11.4 

11.7 

8.0 

8.5 

4.0s 

11.1 

11.2 

10.9 

11.3 

9.15 

7.5 

5.6 

Uni  crystalline  casting . 

Ce 

C 

Extruded  (probably  impure) . 

1 

30 

75 

3.692 

3.698 

20.2 

21.0 

10.9 

11.4 

0.3e 

Co 

C 

Swaged,  drawn  at  bright  red  heat,  annealed  at  red  heat . 

1 

30 

75 

0.551 

.565 

2.2 

2.2 

7.9 

7.8 

3.2 

Cu 

C 

Commercial  drawn  rod . 

30 

75 

30 

75 

30 

75 

.756 

.763 

.753 

.761 

.743 

.758 

2.9 

2.9 

2.9 

2.9 

2.8 

2.9 

7.7  ) 

7.6 

7.7 
7.6 
7.55 
7.65 

2.1 

2.4 

4.5 

Same,  annealed . 

Pure  (“Best  Select”) . 

Fe 

C 

“Armco”  iron,  annealed  at  red  heat . 

30 

75 

.606 

.613 

2.2 

2.2 

7.2s  1 
7.2 

2.6 

Ge 

C 

Cast . 

'  30 
175 

1.423 

U.409 

7.25 

7.25 

10.2 

10.3 

-2.2 

Ir 

C 

Swaged  at  red  heat . 

< 

30 

75 

0.277 

.290 

1.4 

2.35 

10.1 

16.2 

9.6 

Li 

C 

Extruded  cold . 

30 

75 

8.979 

9.266 

104.0 

114.6 

23.2 

24.7 

7.1 

Mg 

H 

1.624 

Extruded  at  500°C,  annealed  at  300°C . 

30 

175 

3.058 

3.096 

21.6 

19.2 

14.1 

12.4 

2 .  S 

Mo 

c 

Swaged . 

f  30 

1  75 

1  30 

75 

0.358 

.359 

.373 

.374 

1.3 

1.3 

1.1 

1.1 

7.3 

7.25 

5.9 

5.9 

0.6 

ON 

Drawn  wire .  . 

Ni 

c 

99%  Ni;  drawn,  annealed  at  bright  red  heat . 

Chill  cast,  forged,  drawn,  and  annealed  at  bright  red  heat .... 

f  30 

75 
f  30 

75 

.542 

.545 

.546 

.553 

2.2 

2.2 

2.2 

2.2 

8.1 

8.1 
8.05  * 
7.95 

1.2 

2.85 

Pb 

c 

Cast  in  graphite  mold,  bottom  chilled . 

f  30 

75 
'  30 

75 

2.451 

2.513 

2.381 

2.441 

18.4 

18.9 

13.1 

13.1 

15.0 

15.0 

11.0 

10.7 

> 

5.6 

r  r 

Same,  extruded  1.5-0.75  cm  diam.,  annealed  at  230°C . 

Pd 

c 

! 

Massive,  annealed  2  hours  at  800 °C,  cooled  slowly . 

Drawn  wire,  annealed  at  bright  red  heat . 

f  30 

75 

30 
[  75 

0.536 

.528 

.545 

.549 

2.2 

2.1 

2.2 

2.2 

8.2 

7.9s 

8.1 

8.0 

-3.3 

1.6 

i 

Pt  |  C 

Drawn  rod,  annealed  at  S00°C . 

[  30 
175 

.372 

.376 

1.9 

1.9 

10.2 

10.1 

2‘# 
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Metal 

Crystal 

system* 

Axial 

ratio 

Treatment 

t,  °C 

106a 

1012b 

10M.V 

104A't 

i 

Pt 

C 

Drawn  wire,  annealed . 

i 

1 

30 

75 

0.315 

.319 

0.0 

0.0 

0.0 

0.0 

0.0 

Rh 

C 

Swaged  at  red  heat . 

1 

30 

75 

.384 

.393 

2.85 

2.85 

14.8 

14.5 

5.2 

Sb 

H 

2.647 

Cast  in  graphite  mold,  chilled  at  bottom . 

Chill  cast  (r.  infra.) . 

1 

1 

30 

75 

30 

75 

1.517 

1.529 

2.108 

2.118 

6.6 

6.7 

13.8 

13.8 

8.7 

8.8 
13.1 
13.0 

1.8 

1.05 

Sn 

C 

Cast  in  graphite  mold,  annealed  at  150°C . 

30 

1  75 

30 

75 

1.757 

1.794 

2.017 

2.077 

5.52 

6.14 

10.2 

10.6 

6.3 

6.8s 

10.1 

10.2 

3.4 

6.6 

Extruded  at  125°,  aged  at  150°C  (v.  infra.) . 

Sr 

Extruded  at  270°C . 

30 

75 

8.454 

8.538 

77.4 

76.5 

18.3 

17.9 

2.2 

Ta 

c 

Drawn  wire. . .  . 

[  30 
.75 

0.495 

.508 

0.27 

.27 

1.09 

1.06 

5.85 

Tit 

H? 

U 

t 

Rolled  strip  .  . 

f  30 
(75 

0.998 

.987 

2.7 

2.3s 

5.4 

4.8 

-2.5 

w 

C 

Swaged  (v.  i7ifra.)  . 

f  30 

1  75 

1  30 
l  75 

0.303 

.305 

.325 

.326 

1.6 

1.6 

1.7 

1.6 

10.6 

10.5 

10.5 

10.1 

1.5 

0.7 

Drawn  wire  . 

Zn 

LI 

1.860 

v.  infra§ . 

*  For  data  on  crystal  structure,  v.  Vol.  I,  p.  340.  C  =  cubic,  H  =  hexagonal, 
t  Said  to  be  not  cubic. 

t  For  T1  remelted  and  extruded  from  1.2-0. 6  cm: 


V 

-  V 

t ,  °c 

100— 

V’o 

P,  atm. 

30 

75 

3  000 

-0.978 

-1.011 

6  000 

+  1.872 

+  1.908 

9  000 

2.700 

2.724 

12  000 

3.505 

3.554 

§  For  cast  Zn:  106/3'  =  0.9-2. 4.  For  cast  and  extruded  Zn:  106/S'  =  0.86- 
1.28.  For  unicrystalline  casting  of  Zn,  measurements  in  mutually  perpendicular 
directions  gave:  106/3'i  =  0.498;  106/3r2  =  1.59;  lO6/?^  =  2.14.  Mean  =  10G$  = 
1.41. 


Values  for  Single  Crystals  (Ed.)  C1 2) 


=  aP  -  bP2 
to 

-A  V 

-  =  AP  —  BP2 
V  o 


P  in  kg/cm2;  range,  0  to  12  000  kg/cm2 


Metal 

Axis 

of 

ref. 

Di¬ 

rec¬ 

tion 

30°C 

75°C 

10'a 

1012b 

106A 

1012B 

106a 

10I2b 

106A 

1012B 

Bi 

Hex. 

n 

i 

1.592 

0 . 6624 

11.1 

4.39 

2.917 

22.43 

1.580 

0 . 7044 

11.6 

8.40 

2.989 

31.13 

Sb 

Trig. 

ii 

L 

1.648 

0.5256 

20.5 

4.56 

2.699 

31.6 

1.637 

0.5091 

18.0 

3.04 

2.655 

25.3 

Sa 

Tet. 

II 

X 

0.6719 

0.6022 

4.07 

4.20 

1.876 

13.6 

0.6956 

0.6144 

3.91 

4.26 

1.924 

13.7 

Te 

Trig. 

II 

X 

-0.4137 

2.748 

-9.6 

52.7 

5.082 

101.1 

-0.5132 

2.777 

-13.2 

53.6 

5.041 

85.6 

W  j  Cubic 

|0. 318 

1.4 

[0.318 

1.5 

Zn 

Hex. 

II 

X 

1.298 

0.1946 

5.32 

1.11 

1.6S7 

8.08 

1.355 

0.2025 

7.82 

1.47 

1.760 

11.35 
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COMPRESSIBILITY  OF  CRYSTALLINE  COMPOUNDS,  MINERALS  AND  ROCKS 

L.  H.  Adams 


The  compressibility  d  is  here  defined  by  the  equation : 

1  (dV\ 

P  ~  Vo  (dP/t 

in  which  (for  a  given  temperature  t)  V  is  the  volume  at  the  pressure 
P,  and  Vo  is  the  volume  at  P  =  1  and  (unless  otherwise  specified) 
at  the  temperature  t,  as  given  in  the  third  column.  The  com¬ 
pressibility  depends  upon  the  temperature  and  also  on  the  pres¬ 
sure;  its  variation  with  temperature  is  given  by  the  expression, 


Av  = 


1  /  dB\  a  1  /  dd 

—  (  —  )  ,  and  with  pressure  by  the  expression,  Aj  = 

do  \d  t / p  ' 


in  which  do  is  the  value  of  d  at  a  specified  temperature- 


dP, 
-usually 


the  same  as  given  in  the  third  column — and  at  a  specified  pres¬ 
sure,  P  =  1.  The  unit  of  pressure  is  here  the  megabarye,  Vol.  I, 
p.  34,  and  hence  the  values  of  d  are  expressed  in  reciprocal  mega- 

baryes.  It  may  be  noted  that  104^—^  is  the  relative  change  of 

d,  in  %,  for  100°  change  in  temperature.  Similarly, 

is  the  relative  change  of  d,  in  %,  for  100  megabaryes  change  in 
pressure. 

The  change  of  a,  the  thermal  expansibility,  with  pressure  is 

1  dp 


readily  calculated  from  the  values  for  — 


dt 


■>  for  if 
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“  ToV  dt  )p 

we  have  the  mathematical  identity 

/ _  _/d0\ 

\dP  ) t  \dt )p 

For  most  solids  (  ’s  independent  of  temperature  within 


the  error  of  experiment.  Hence  it  follows  that 


is  ‘ 


inde- 


It  also  happens  that  for  most  solids  the 
Y  with  pressure  is  too  small  to  be  measurable. 


pendent  of  pressure. 

variation  of  —  I  —f, 

po \ac 

Usually  /3  is  measured  by  determining  the  difference  between 
the  compressibility  of  the  given  substance  and  that  of  a  reference 
substance  of  known  compressibility,  commonly  iron  or  mercury. 
The  values  of  (3  given  here  have,  when  necessary,  been  recalculated  to 
the  basis  /3hs  =  4.0  X  ICC6,  and  p Fe  =  0.59s  X  10-6,  at  f  =  20 

1  dp 


For  Hg,  10*- -  =  -0.32  and  10^  f 


and  P  =  1  (5,  8,  13). 

18.  Thus  at  t  =  20°,  P  =  300,  10 6/3  =  3.97,  and  at  t  =  0°,  P 
125,  10 6/3  =  3.85.  For  Fe, 


104Yv4  =  —0.072  and  104Y^7 
/So  dr  podt 


2.2.  Thus  at  t  =  27,  P  =  7000,  106/3  =  0.569. 

Where  possible  the  value  of  /S  is  given  at  t  =  25,  P  =  1,  but 
in  certain  cases  when  the  values  of  the  temperature  and  pressure 
coefficients  of  p  are  unknown  and  the  temperature  and  pressure 
at  which  /3  has  been  determined  vary  too  widely  from  t  =  25, 
P  =  1,  it  has  been  necessary  to  give  /3  at  the  particular  pressure 
and  temperature  at  which  it  was  measured. 


26-TABLE,  STANDARD  ARRANGEMENT 

In  addition  to  the  values  recorded  below,  the  compressibility 
of  the  solid  along  the  P,  T,  melting  curve  may  be  obtained  from 
the  compressibility  of  the  liquid  and  the  observed  compressibility 
difference,  for  which  see  Vol.  IV,  p.  9. 


Formula 

Name 

t  1 

P 

10«/3  i 

-104  Ail  1Q4  Ap 

Lit. 

h2o 

Ice  I 

-7 

300 

12 

(6,  7,  18) 

h2o 

Ice  VI 

10 

7500 

4.7 

(6,  7) 

Sb2Ss 

Stibnite 

0 

125 

1.50 

(12) 

Bi2S3 

Bismuthinite 

0 

125 

3.32 

(!2) 

CsHe 

Benzene 

0 

1 

32.9 

2.6 

7o 

(11.  15) 

CloH8 

Naphthalene 

25 

1 

18.5 

1.5 

17 

C11) 

SiC>2 

Quartz 

25 

1 

2.75 

0.20 

2 

(3,  10, 

12,  21) 

Ti02 

Rutile 

0 

125 

0.59 

( 1  2  ) 

ZrCh.SiCh 

Zircon 

0 

125 

0.86 

(12) 

Sn02 

Cassiterite 

0 

125 

0.49 

(12) 

PbCl2 

20 

300 

3.4 

(19) 

PbS 

Galena 

25 

1 

1.91 

0.07 

6.  7 

(1  0,  12) 

PbS04 

Anglesite 

0 

125 

1.94 

(12) 

PbCOs 

Cerussite 

0 

125 

1.91 

(12) 

T1C1 

20 

300 

4.9 

(16) 

TlBr 

20 

300 

5.3 

(16) 

Til 

20 

300 

6.9 

(16) 

ZnO 

Zincite 

0 

125 

0.78 

(12) 

ZnS 

Sphalerite 

25 

1 

1.30 

0.03 

—  4.1 

(10,  12) 

ZnS 

Wurtzite 

25 

1 

1.36 

(12) 

CdCla 

20 

300 

5.95 

(19) 

AgCl 

20 

300 

2.40 

(16) 

AgBr 

20 

300 

2.74 

(14,  16) 

Agl 

20 

300 

4.11 

(16) 

Ag2S 

Argentite 

25 

1 

2.7 

0.03 

(10,  12) 

AgNOs 

0 

125 

3.67 

( 1  2  ) 

MnCOa 

Rhodochrosite 

0 

125 

1.3 

(12) 

Fe203 

Hematite 

0 

125 

0.60 

(12) 

Fe3C>4 

Magnetite 

0 

1 

0.55 

0.07 

-i 

(10,  12) 

FeS2 

Pyrite 

25 

1 

0,70 

0.06 

i 

(3,  10, 

12) 

■FeS2 

Marcasite 

25 

1 

0.82 

(12) 

FeAsS 

Arsenopyrite 

0 

125 

0.99 

(12) 

FeCOs 

Si  derite 

0 

125 

1.00 

(12) 

FeTiOs 

Ilmenite 

0 

125 

0.56 

(12) 

Formula 

Name 

t 

P 

10«/3  1 

—  104Ai|  104A/> 

Lit. 

CuFeS2 

Chalcopyrite 

0 

125 

1.29 

(12) 

CoAsS 

Cobaltite 

25 

1 

0.77 

0.08 

4 

(1  0,  12) 

A1203 

Corundum 

0 

125 

0.40 

(12) 

3Be0.Al203.6SiC>2 

Beryl 

0 

1 

0.60 

(12,  21) 

MgO 

0 

125 

0.72 

(12) 

CaF2 

Fluorite 

25 

1 

1.23 

0.11 

6 

(10,  12, 

21) 

CaCl2 

20 

300 

4.36 

(19) 

CaBr2 

20 

300 

4.84 

(19) 

CaSOi 

Anhydrite 

0 

125 

1.84 

(12) 

CaS0i.2H20 

Gypsum 

0 

125 

2.50 

(12) 

CaCOa 

Calcite 

25 

1 

1.36 

0.06 

4 

(4,  10, 

12,  21) 

CaCOs 

Aragonite 

25 

1 

1.55 

(12) 

CaCOs.MgCOa 

Dolomite 

0 

125 

1.22 

(12) 

CaSiOa.MgSiOa 

Diopside 

25 

7000 

1.06 

(3) 

Sr  Cl  2 

20 

300 

3.32 

(19) 

SrBr2 

20 

300 

4.11 

(19) 

SrSOi 

Celestite 

25 

1 

1.59 

0.  10 

3 

(10,  12) 

SrCOs 

Strontianite 

0 

125 

1.75 

(12) 

BaCh 

20 

300 

2.7? 

(19) 

BaBr2 

20 

300 

3.66 

(19) 

BaSOi 

Barite 

0 

125 

1.80 

(12,  21) 

BaCOs 

Witherite 

0 

125 

2.03 

(12) 

LiF 

25 

1 

1.53 

0. 12 

2 

(20) 

Li  Cl 

25 

1 

3.50 

0.20 

7 

(17,  13, 

20) 

LiBr 

25 

1 

4.30 

0.25 

8 

(17,  1  9, 

20^ 

Lil 

25 

1 

7.2 

(17,  19) 

LiAl(Si03)2 

Spodumene 

25 

1 

0.6a 

(10) 

NaCl 

25 

1 

4.18 

0.20 

7 

(4,  11, 

12,  16, 

20,  21) 

NaBr 

25 

1 

5.09 

0.26 

8 

(16,  20) 

Nal 

25 

1 

7. 1 

(16) 

NaN03 

0 

125 

3.84 

(12) 

KF 

25 

1 

3.30 

0.20 

1 

(20) 

KC1 

25 

1 

5.  65 

0.27 

5 

(12,  16, 

20) 

KBr 

25 

1 

6.68 

0.32 

6 

(16,  20) 

KI 

25 

1 

8.56 

0.39 

6 

(16,  20) 

K20.Al203.6Si02 

Orthoclase 

25 

1 

1 . 85 

0.15 

(3,  12) 

RbCl 

25 

1 

7.40 

(17,  19) 

RbBr 

(Low-pressure 

25 

1 

7.97 

0.35 

(17,  19, 

form) 

20) 

Rbl 

(Low-pressure 

25 

1 

9.54 

0.43 

7 

(17,  19, 

form) 

20) 

CsCl 

25 

1 

5.9 

(17,  19) 

CsBr 

(Low-pressure 

form) 

25 

1 

7.0 

(17,  19) 

Csl 

25 

1 

9.3 

(17,  19) 

Crystalline  Materials  (More  Than  One  Component) 


Composition 

Name 

t 

P 

10»/3 

—  104A< 

Lit. 

(MgSi03)88(FeSi03)i2 . 

Enstatite 

25 

7000 

1.00 

(3) 

(MgSiC>3)7o(FeSi03)30 . 

Hypersthene 

25 

7000 

0.98 

(3) 

(Mg2SiC>4)9o(Fe2Si04)io . 

Olivine 

25 

7000 

0.81 

(2) 

AbisAn22* . 

Oligoclase 

25 

1 

1.74 

0.12 

(3) 

Ab4sAn32* § . 

Labradorite 

25 

1 

1.56 

0.17 

(3) 

25 

1 

1  9 

0  15 

C3) 

Phlogopite  micaf 

25 

1 

2.34 

0. 17 

(3) 

Actinolitef 

25 

7000 

1.29 

(3) 

Augite§ 

25 

7000 

1.01 

(3) 

Cast  iron|| 

25 

2000 

0.88 

0.2 

(3) 

Cast  iron 

25 

300 

1.46 

(l) 

Tourmaline^! 

0 

125 

O.82 

(12) 

Topaz** 

25 

1 

O.61 

(21) 

Opal  (Mexican) 

0 

125 

6. 1 

O2) 

*  An  is  written  for  Ca0.Al203.2SiC>2.  Ab  is  written  for  Na20.Al203.6Si02. 
Or  is  written  for  K20.Al203.6Si02. 

t  Essentially  R3Mg3Al(Si04)3  where  R  =  H,  K,  Mg,  F. 

f  Essentially  Ca0.3(Mg,  Fe)0.4Si02. 

§  Essentially  CaSi03.(Mg,  Fe)SiOs  (diopside),  with  Al2Os  and  FesOs. 

||  Soft  gray  cast  iron.  Density  at  23°,  7.193. 

If  Essentially  HgAl3(B0H)2Si40i9  with  Fe,  Mg,  Ca,  F,  Na,  K. 

**  Essentially  A1(F,  0H)2Si04. 
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Rocks 

At  high  pressures  the  compressibilities  of  most  rocks  depend 
mainly  on  the  composition;  on  the  other  hand,  at  pressures 
below  2000  megabaryes  the  compressibility  may  be  abnormally 
high  and  depends  on  the  degree  of  compactness  of  the  particular 

1  dS 

sample.  In  most  instances  —  at  pressures  above  2000  mega¬ 
baryes  is  independent  of  pressure  (within  the  error  of  experiment), 
but  at  pressures  below  2000  it  may  change  rapidly  with  pressure. 

In  the  table  here  given  —  — p  refers  to  pressures  higher  than  the 

pressures  for  which  /?  is  given.  In  all  cases  the  temperature  is 
approximately  25°. 


Rock 

1  P 

|  lO6/? 

|  —  104Aj 

|  104A/> 

Westerly  granite . 

2000 

2.0o 

O.lo 

Westerly  granite . 

300 

3.2 

Washington  granite . 

2000 

2.2s 

0.29 

Stone  Mt.  granite . 

2000 

1.97 

0.12 

Baveno  granite . 

300 

3.2 

Peterhead  granite . 

300 

3.o 

Lily  Lake  granite . 

300 

3.2 

Quincy  granite . 

300 

3.4 

Stanstead  granite . 

300 

3.7 

Montreal  nepheline  syenite. . . . 

300 

2.3 

Sudbury  diabase . 

7000 

1.23 

Sudbury  diabase . 

300 

1.36 

Palisade  diabase . 

2000 

1.8 

0.3 

New  Jersey  basalt . 

2000 

2.4 

0.4 

Basalt . 

1 

1.59 

0. 17 

0.  o 

New  Glasgow  gabbro . 

2000 

1.34 

0.2 

New  Glasgow  gabbro . 

300 

1 . 5 

New  Glasgow  anorthosite . 

500 

1 . 7 

Mt.  Johnson  essexite . 

300 

2.i 

Balsam  Gap  dunite . 

7000 

0.81 

Colorado  marble . 

7000 

1.36 

Black  Belgian  marble . 

300 

1 . 7 

Carrara  marble . 

300 

2.4 

Vermont  marble . 

300 

2.7 

Tennessee  marble . 

300 

2.4 

Montreal  limestone . 

300 

2.3 

Solenhofen  limestone . 

6000 

1.36 

9 

(3) 

0) 

(3) 

(3) 

I1) 

C1) 

C1) 

(x) 

C1) 

(*) 

(3) 

(x) 

(3) 

(3) 

(9) 

(3) 

0) 

C1) 

0) 

(2) 

(3) 

0) 

C1) 

C1) 

0) 

(!) 

(9) 


Rock 

P 

106/3 

—  1()4A* 

104Ap 

Ohio  sandstone . 

140 

8 

Serpentine  (talc  schist) . 

2000 

1.79 

0.3 

Talc . 

1 

1.86 

0.3 

Compressibilities  of  a  Series  of  Typical  Plutonic  Rocks  (3) 
Average  composition  (by  volume) 


Rock 

Quartz 

Ortho- 

clase 

Ande- 

sine, 

Ab2Am 

Biotite 

Amphi- 

bole 

p, 

mega¬ 

baryes 

10®  6 

Granite . 

30 

65 

5 

J  2 

000 

2.11 

1  10 

000 

1.85 

Granodiorite 

11 

20 

52 

10 

7 

/  2 

000 

1,82 

l 10 

000 

1.62 

Syenite . 

90 

5 

5 

l  2 

000 

1.86 

1 10 

000 

1.64 

Diorite . 

80 

5 

15 

/  2 

000 

1.61 

Augite 

l 10 

000 

1.45 

Hyper- 

Olivine 

Metal- 

AbiAm 

sthene 

lie  iron 

Gabbro . 

50 

40 

10 

000 

1.20 

\  10 

000 

1.12 

Pyroxenite. . . 

50 

50 

/  2 

000 

1.03 

1  HI 

000 

0.96 

Peridotite. . . . 

50 

50 

/  2 

000 

0.93 

1 10 

000 

0.87 

Dunite . 

100 

/  2 

000 

0.84 

1  10 

000 

0.79 

Pallasite . 

50 

50 

/  2 

000 

0.72 

1 10 

000 

0.68 

Siderite . 

100 

j  2 

000 

0.59 

1 

l  10 

000 

0.56 
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INTERNATIONAL  CRITICAL  TABLES 


INTRODUCTION 

Sources  of  Data. — Each  table  is  the  result  of  a  critical  exami¬ 
nation  of  all  pertinent  data.  The  reference  numbers  are  in  some 
cases  marked  according  to  the  weight  assigned  to  the  authors’ 
values,  thus,  *  some  weight,  **  greater  weight.  When  such 
distinction  is  made,  references  not  specially  marked  have  not  been 
utilized,  or  contain  data  of  less  reliability. 

Literature  reference  numbers  which  follow  the  symbol  a  contain 
thermal  expansion  data. 

Abbreviations  and  Units. — The  quantities  recorded  in  the  tables 
are  temperature  in  °C,  Wt.  %  of  the  solute,  and  density  of  the 
solution  in  g/ml  (=specific  gravity,  t° / 4°).  The  Wt.  %  refers  to 
the  formula  given  except  when  water  of  hydration  is  shown,  in 
which  case  it  refers  to  the  anhydrous  substance.  Densities  and 
per  cents  are  throughout  based  on  weights  in  vacuo,  unless  other¬ 
wise  indicated. 

Interpolation. — In  general,  at  least  up  to  20  or  30  %,  linear  inter¬ 
polation  may  safely  be  employed  throughout  the  tables  for  a  given 
temperature.  By  forming  the  first  and  second  tabular  differences, 
the  error  introduced  by  linear  interpolation  can  easily  be  esti¬ 
mated:  It  may  reach  about  H  of  the  second  tabular  difference. 
No  general  statement  can  be  made  as  to  whether  the  accuracy  of 
the  original  data  warrants  a  refinement  over  linear  interpolation. 
If  desired,  the  interpolation  formula  may  be  used,  or  the  convenient 
and  accurate  method  (a). 

(a)  To  find  the  density  of  a  solution  containing  IFi  Wt.  %  of 
solute  at  d°C  when  9  is  given  in  the  table.  Form  the  function 


where  ds  is  the  density  of  a  solution  of  W  Wt.  %  solute  at  6°. 
Construct  the  graph,  F  against  IF,  and  interpolate  F  for  W\. 

( b )  To  find  the  Wt.  %  of  solute,  W\,  from  the  density,  when  9  is 
given  in  the  table.  Construct  the  graph,  F  against  ds  —  1. 
Divide  ds  —  1  by  the  interpolated  value  of  F. 

( c )  To  find  the  density  of  a  solution  of  6° C,  when  9  is  not  given 
in  the  table.  It  is  better  to  define  the  function 

_  ds  —  dw 
F  W  ’ 

where  dw  is  the  density  of  water  (v.  p.  24)  at  t°.  Construct 
the  graphs,  F'  against  IF,  for  the  two  given  temperatures  which 
enclose  the  temperature  9,  and  by  interpolation  construct  the 
graph  for  the  temperature  9.  Check  by  constructing  the  graphs  of 
F'  against  t  for  the  two  given  values  of  IF  which  enclose  TFi,  and 
interpolate  the  graph  for  Wi. 

(d)  To  find  the  density  of  a  solution  containing  C  grams  (resp. 
moles,  formula  wts.,  equiv.  wts.)  of  solute  per  liter  of  solution  at 
t° C.  Construct  for  t°  a  graph  of  IF  X  ds  against  ds,  and  obtain 
by  interpolation  the  value  of  ds  for  which  IF  X  ds  =  Ho  G 
(resp.  Ho  C  X  M,  where  M  is  the  mol.  wt.,  formula  wt.,  equiv.  wt., 
as  the  case  may  be).  This  is  the  value  sought. 


INTRODUCTION 

Sources  des  donnees. — Chaque  table  est  le  resultat  d’un  examen 
critique  de  toutes  les  donnees  convenables.  Les  nombres  de 
references  sont  dans  certains  cas  marques  selon  le  poids  assigne 
aux  valeurs  des  auteux-s,  ainsi,  *  un  peu  de  poids,  **  poids  plus 
grand.  Lorsqu'une  telle  distinction  est  faite,  les  references  qui 
ne  sont  pas  sp(icialement  marquees  n’ont  pas  4t6  utilisees,  ou  elles 
contiennent  des  donnees  moins  dignes  de  confiance. 

Les  nombres  de  references  bibliographiques  qui  suivent  le 
symbole  a.  contiennent  des  donnees  de  dilatation  thermique. 

Abreviations  et  unites. — Les  quantity  mentionnfies  dans  les 
tables  sont :  la  tempei-ature  en  °C,  le  %  poids  du  corps  dissout,  et 
la  densite  de  la  solution  en  g/ml  ( =  poids  specifique,  t° / 4°).  Le 
%  poids  se  rapporte  a  la  formule  donnee  excepte  lorsque  l’eau 
d’hydratation  est  mise  en  Evidence,  auquel  cas  le  %  poids  se 
rapporte  k  la  substance  anhydre.  Les  densites  et  les  pour  cent 
sont  partout  bases  sur  les  poids  dans  le  vide,  a  moins  d’une  autre 
indication. 

Interpolation. — En  general,  on  peut  employer  sans  danger 
dans  les  tables  et  pour  une  temperature  donnee,  l’interpolation 
lineaire  au  moins  jusqu’si  20  ou  30%.  On  peut  trouver  de  suite 
les  cas  ou  l’interpolation  lineaire  introduit  des  erreurs,  en  formant 
la  premiere  et  la  deuxieme  difference  tabulaire:  l’erreur  due  k 
l’interpolation  lineaire  peut  atteindre  H  de  la  deuxieme  diffei'ence 
tabulaire.  On  ne  peut  etablir  d’une  fagon  generale  si  la  pre¬ 
cision  des  donnees  originales  justifie  une  correction  apres  avoir  fait 
l’interpolation  lineaire.  On  peut  utiliser  si  l’on  veut  ou  la 
formule  d’interpolation  ou  la  methode  precise  et  convenable  (a). 

(a)  Pour  trouver  la  densite  d’une  solution  contenant  IFi  % 
poids  de  corps  dissout  a  9° C  lorsque  9  est  donne  dans  la  table, 
il  faut  former  la  fonction 


ou  ds  est  la  densite  d’une  solution  contenant  IF  %  poids  de  corps 
dissout  a  9°,  construire  le  graphique,  F  par  rapport  it  IF  et  inter- 
poler  F  pour  W\. 

(6)  Pour  trouver  le  %  poids  de  corps  dissout,  Wi,  a  partir  de  la 
densite,  lorsque  9  est  donne  dans  la  table,  il  faut  construire  le 
graphique,  F  par  rapport  a  ds  —  1  et  diviser  ds  ~  1  par  la  valeur 
interpoiee  de  F. 

(c)  Pour  trouver  la  densite  d’une  solution  a  9° C,  lorsque  9  n’est 
pas  donn6  dans  la  table,  il  est  preferable  de  definir  la  fonction 

_  ds  —  dw 

IF  ’ 

ou  dw  est  la  densite  de  l’eau  (v.  p.  24)  a  t°.  Construire  les  graphi- 
ques,  F'  par  rapport  a  IF,  pour  les  deux  temperatures  donnees  entre 
lesquelles  se  trouve  la  temperature  9,  et  par  interpolation  con¬ 
struire  le  graphique  pour  la  temperature  9.  Verifier,  en  con- 
struisant  les  graphiques  de  F'  par  rapport  &  t  pour  les  deux  valeurs 
donnees  de  IF  entre  lesquelles  se  trouve  Wi,  et  interpoler  le 
graphique  pour  IFi. 

(d)  Pour  trouver  la  densite  d’une  solution  contenant  C  grammes 
(resp.  mol.  gr.,  formule  poids,  equiv.  poids)  de  corps  dissout  par 
litre  de  solution  a  f°C,  construire  pour  t°  un  graphique  de  IF  X  ds 
par  rapport  a  ds  et  obtenir  par  interpolation  la  valeur  de  ds  pour 
laquelle  IF  X  ds  =  Ho  G  (resp.  Ho  G  X  M,  off  M  est  le  poids 
mol.,  la  formule  poids,  l’equiv.  poids,  suivant  le  cas).  On  obtient. 
ainsi  la  valeur  cherch6e. 
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EINLEITUNG 

Quellen. — Jede  Tafel  ist  das  Ergebnis  einer  kritischen  Priifung 
aller  zweckdienlicher  Daten.  Die  Literaturzahlen  sind  in  einigen 
Fallen  mit  Zeichen  versehen,  welche  das  Gewicht  bezeichnen  das 
den  Angaben  der  Autoren  beigelegt  worden  ist,  z.  B.  *  einiges 
Gewicht,**  grosseres  Gewicht.  Ist  eine  solche  Auswahl  getroffen, 
so  sind  Angaben,  die  nicht  besonders  bezeichnet  sind,  nicht  ver- 
wendet,  oder  enthalten  Werte  von  geringerer  Verlasslichkeit. 

Literaturzahlen  die  dem  Zeichen  a  folgen,  enthalten  Daten  flu- 
die  thermische  Ausdehnung. 

Abkurzungen  und  Einheiten . — Die  Zahlenangaben  der  Tafeln 
beziehen  sich  auf  Temperaturen  in  °C,  auf  Gewichtsprozente  (Wt. 
%)  des  gelosten  Stoffes,  die  Dichte  der  Losung  in  g/ml  ( =  Spezi- 
fisches  Gewicht,  t° / 4°).  Die  Gewichtsprozente  (Wt.  %)  beziehen 
sich  auf  die  angegebene  Form  el,  ausgenommen,  wenn  Hydra- 
tationswasser  angegeben  ist,  in  diesem  Fall  beziehen  sie  sich  auf 
den  wasserfreien  Stoff.  Dichte  und  Prozente  beziehen  sich 
durchwegs  auf  das  Gewicht  im  Vakuum,  ausser  es  ist  anders 
angegeben. 

Interpolation. — Bis  mindestens  zu  20  und  30  %  hinauf  kann  man 
in  alien  Tafeln  bei  bestimmter  Temperatur  sicher  linear  inter- 
polieren.  Ob  dies  einen  Fehler  verursacht,  kann  leicht  durch 
Bildung  der  ersten  und  zweiten  Tafeldifferenz  gefunden  werden. 
Der  durch  die  lineare  Interpolation  sich  ergebende  Fehler  wird 
kaum  %  der  zweiten  Tafeldifferenz  ausmachen.  Es  kann  keine 
allgemeine  Aussage  darliber  gemacht  werden,  ob  die  Genauigkeit 
der  Originalwerte  eine  Verfeinerung  liber  diejenige  der  linearen 
Interpolation  zulasst.  Wenn  notig,  so  kann  man  die  Interpola- 
tionsformel  verwenden  oder  die  bequeme  und  genaue  Methode  (a). 

(a)  Es  ist  die  Dichte  einer  Losung  zu  finden,  die  W i  Gewichts¬ 
prozente  (Wt.  %)  des  gelosten  Stoffes  bei  6° C  enthalt,  wenn  9  in 
der  Tafel  sich  vorfindet.  Ist  ds  die  Dichte  einer  Losung  die  W 
Gewichtsprozente  (Wt.  %)  des  gelosten  Stoffes  enthalt,  so  berechne 
man  F  nach  der  Gleichung 


und  trage  F  und  W  im  Koordinatenpapier  auf,  woraus  sich  F  fin- 
das  gegebene  Wi  ergibt. 

(6)  Es  sind  die  Gewichtsprozente  Wi  (Wt.  %)  einer  Losung  aus 
der  Dichte  ds  zu  finden,  wenn  9  in  der  Tafel  sich  vorfindet.  Man 
trage  F  und  ds  —  1  im  Koordinatenpapier  auf  und  dividiere 
ds  —  1  durch  den  interpolierten  Wert  von  F. 

(c)  Es  ist  die  Dichte  einer  Losung  bei  0°C  zu  finden,  wenn  6 
sich  nicht  in  der  Tafel  vorfindet.  Es  ist  am  besten  die  Gleichung 

ds  —  dw 
F  W 

zu  verwenden,  in  welcher  dw  die  Dichte  des  Wassers  (siehe  p.  24) 
bei  t°  bedeutet.  Man  tragt  zuerst  im  Koordinatenpapier  F'  und 
W  fur  zwei  9  einschliessende  Temperaturen  auf,  durch  Interpo¬ 
lation  kann  man  dann  die  Kurve  fur  9  konstruieren.  Tragt  man 
in  gleicher  Weise  F'  als  Funktion  von  t  fur  zwei  Werte  von  W  auf, 
welche  Wi  einschliessen,  so  erhalt  man  durch  Interpolation  Wi. 

(, d )  Es  ist  die  Dichte  ds  einer  Losung  zu  finden,  welche  C  Gramme 
(bezw.  Mole,  Grammformelgewicht,  Aquivalentgewicht)  in  1 
Liter  bei  t° C  gelost  enthalt.  Man  entwerfe  wie  oben  eine  Kurve 
mit  W  X  ds  und  ds  wodurch  man  durch  Interpolation  einen  Wert 
fur  ds  erhalt.  Es  ist  dann  W  X  ds  =  Ho  C  (bezw.  Ho  C  X  M 
wo  M  gleich  ist  dem  Molgewicht,  Grammformelgewicht  oder 
Aquivalentgewicht).  Dies  ist  der  gesuchte  Wert. 


INTRODUZIONE 

Origine  di  dati. — Ogni  tabella  e  il  risultato  dell’esame  critico 
di  tutti  i  dati  relativi.  In  alcuni  casi,  per  ricordare  il  valore 
attribuito  ai  singoli  dati,  si  son  fatti  seguire  i  numeri  di  riferi- 
mento  da  annotazioni  come  queste:  *  alcuno  valore,  **  piu  di 
valore.  Quando  e  fatta  una  distinzione  tra  le  varie  citazioni, 
quelle  senza  contrassegno  speciale  non  sono  state  utilizzate, 
oppure  contengono  dati  di  minore  attendibilita. 

I  numeri  di  riferimento  della  letteratura,  quando  sono  pre- 
ceduti  dal  simbolo  a,  contengono  dati  di  dilatazione  termica. 

Abbreviazioni  e  unita. — Le  quantita  riportate  nelle  tabelle  sono 
temperature  in  °C,  percentuali  in  peso  di  soluto,  e  densita  delle 
soluzioni  in  g/ml  (=  peso  specifico,  f°/4°).  La  percentuale  in 
peso  si  riferisce  alia  formula  data  tranne  che  non  sia  inclusa  in 
questa  l’acqua  di  idratazione,  nel  qual  caso  si  riferisce  alia  sostanza 
anidra.  Le  densita  e  le  percentuali  sono  sempre  riferite  a  pesate 
nel  vuoto  salvo  che  non  sia  indicato  diversamente. 

Interpolazione. — In  genere,  almeno  fino  al  20  o  30%,  si  pud 
adoperare  con  sicurezza  la  interpolazione  lineare  in  tutte  le  tabelle 
per  una  data  temperatura.  Si  puo  vedere  se  la  interpolazione 
lineare  introduce  errori  formando  le  differenze  prime  e  seconde: 
l’errore  dovuto  alia  interpolazione  lineare  appena  potrebbe  eccedere 
H  delle  differenze  seconde.  Non  si  pud  stabilire  in  maniera 
generica  se  l’accuratezza  dei  dati  originali  consente  una  precisi- 
one  superiore  a  quella  che  dh  la  interpolazione  lineare.  Se  si 
desidera,  si  pud  adoperare  la  formula  di  interpolazione  oppure 
si  pud  ricorrere  al  metodo  preciso  (a). 

(a)  Si  desideri  la  density  di  una  soluzione  contenente  W i  per- 
cento  in  peso  di  soluto  a  0°C,  quando  9  e  dato  nella  tabella.  Si 
ricava  allora 


dove  ds  e  la  densita  della  soluzione  con  W  percento  in  peso  di 
soluto  a  9°;  si  riporta  in  un  diagramma  la  variazione  di  F  rispetto 
a  W,  e  si  interpola  F  per  W i. 

(5)  Si  desideri  ricavare  il  percento  in  peso  di  soluto,  Wi,  dalla 
densita,  quando  9  e  dato  nella  tabella.  Si  riporta  in  un  diagramma 
F  rispetto  a  ds  —  1,  e  si  divide  ds  —  1  per  il  valore  interpolate  di 
F. 

(c)  Si  desideri  la  densita  di  una  soluzione  a  8° C,  quando  9  non  e 
dato  nella  tabella.  Si  calcola  il  valore  di 

_  ds  —  dw 

F  W  ’ 

dove  dw  e  la  density  dell’acqua  (v.  p.  24)  a  t°,  si  traccia  la  curva 
che  rappresenta  il  variare  di  F'  rispetto  a  W  per  le  due  temperature 
che  comprendono  la  temperatura  8,  e  per  interpolazione  si  co- 
struisce  il  diagramma  per  la  temperatura  9.  Si  fa  la  riprova  co- 
struendo  i  diagrammi  che  danno  i  valori  di  Fr  rispetto  a  t  per  i  due 
valori  di  W  che  comprendono  Wi,  e  si  interpola  il  grafico  per  W 
{d)  Si  desideri  stabilire  la  densita  di  una  soluzione  contenente  C 
g  (oppure  moli,  pesi  corrispondenti  alle  formule,  pesi  equivalenti) 
di  soluto  per  litro  di  soluzione  a  t° C.  Si  traccia  per  t°  un  dia¬ 
gramma  che  rappresenta  come  varia  W  X  ds  con  ds,  e  si  ricava  per 
interpolazione  il  valore  di  ds  per  il  quale  W  X  ds  =  Ho  ^  (oppure 
Ho  C  X  M,  dove  M  e  il  peso  molecolare,  il  peso  corrispondente 
alia  formula,  o  il  peso  equivalente  a  seconda  dei  casi).  Questo  e 
il  valore  cercato. 
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INTERNATIONAL  CRITICAL  TABLES 


SYSTEMS  CONTAINING  ONE  SOLUTE 

Standard  arrangement 
H20,  [JAB]  (399)**;  (77,  90)  [LJG] 


% 

dl 

< 

1  % 

d\ 

d\ 8 

1  % 

d\ 

< 

1 

1 . 0038 

1.0022 

20 

1.0797 

1.0725 

55 

1.2322 

1.2188 

2 

1.0078 

1.0058 

22 

1.0879 

1.0802 

60 

1.2559 

1.2416 

4 

1.0157 

1.0131 

24 

1.0962 

1.0880 

65 

1.2804 

1.2652 

6 

1.0236 

1.0204 

26 

1 . 1046 

1.0959 

70 

1.3056 

1.2897 

8 

1.0316 

1.0277 

28 

1.1131 

1 . 1040 

75 

1.3314 

1.3149 

10 

1.0395 

1.0351 

30 

1.1216 

1.1122 

80 

1.3576 

1.3406 

12 

1.0475 

1.0425 

35 

1.1431 

1 . 1327 

85 

1.3842 

1.3667 

14 

1.0555 

1.0499 

40 

1 . 1648 

1.1536 

90 

1.4112 

1.3931 

16 

1.0635 

1.0574 

45 

1 . 1868 

1 . 1749 

95 

1.4385 

1.4197 

18 

1.0716 

1.0649 

50 

1 . 2092 

1 . 1966 

100 

1 . 4660 

1 . 4465 

HF  [JAB]  (148,  296,  648) 
(165,  267,  660) 

*  *  . 
r 

HCIO3  [JAB]  (288, 

514)**.  (529)*;  (327) 

[LJG] 

% 

d\ 

d\° 

1  % 

< 

1% 

< 

1  dj' 

5 

1.020 

1.017 

70 

1.258 

1 

1 . 0044 

1 . 0030 

10 

1.040 

1 . 035 

72 

1.261 

2 

1.0103 

1.0089 

15 

1.060 

1.053 

74 

1.262 

4 

1.0222 

1 . 0208 

20 

1.080 

1.070 

76 

1.262 

6 

1.0344 

1 . 0328 

25 

1.099 

1.086 

78 

1.261 

8 

1 . 0468 

1 . 0449 

30 

1.119 

1.101 

80 

1.259 

10 

1.0594 

35 

1.139 

1.116 

82 

1.255 

12 

1.0723 

40 

1.159 

1.130 

84 

1.246 

14 

1.0856 

45 

1.178 

1.143 

86 

1.233 

16 

1.0991 

50 

1.198 

1.155 

88 

1.213 

18 

1.1130 

55 

1.217 

90 

1.178 

20 

1 . 1273 

60 

1.235 

95 

1.089 

22 

1.1419 

65 

1.248 

100 

1.0005 

24 

1 . 1568 

HCIO4  [LJG]  (171,  514,  658)**;  (521,  529) 


% 

d\b 

df 

dl° 

1  % 

d\5 

dj° 

4° 

1 

1.0050 

1 . 0020 

0.9933 

26 

1.1738 

1.1697 

1 . 1490 

2 

1.0109 

1.0070 

0.9986 

28 

1 . 1900 

1.1851 

1 . 1645 

4 

1.0228 

1.0169 

0.9906 

30 

1.2067 

1.2013 

1 . 1800 

6 

1.0348 

1.0270 

1.0205 

32 

1.2239 

1.2183 

1 . 1960 

8 

1.0471 

1.0372 

1.0320 

34 

1.2418 

1.2359 

1.2130 

10 

1.0597 

1.0475 

1 . 0440 

36 

1 . 2603 

1.2542 

1.2310 

12 

1.0726 

1 . 0560 

38 

1.2794 

1.2732 

1.2490 

14 

1.0859 

1.0680 

40 

1.2991 

1.2927 

1.2680 

16 

1.0995 

1.0810 

45 

1.3521 

1 . 3450 

1.3180 

18 

1.1135 

1 . 0940 

50 

1.4103 

1.4018 

1.3730 

20 

1 . 1279 

1 . 1070 

55 

1.4733 

1.4636 

1.4320 

22 

1 . 1428 

1 . 1205 

60 

1.5389 

1.5298 

1 . 4950 

24 

1.1581 

1 . 1345 

65 

1 . 6059 

1.5986 

1 . 5620 

70 

1 . 6736 

1 . 6680 

1  6290 

% . 

75 

80 

|  82 

|  84 

86 

88 

df . 

1 . 6970 

|  1.7540 

1.7670 

1 . 7740 

1.7765 

1 . 7755 

% . 

90 

|  92 

94 

96 

98 

100 

< . 

dl° . 

1 . 7720 

1 . 7655 

1.8086 

1 . 7570 

1.7995 

1.7460 

1 . 7868 
1.7310 

1 . 7676 

1 . 7098 

Br  [JAB]  (325,  56S 

)**  [LJG] 

% . 1 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

d\5-M  .  . 
dj*-*  .  . 

1.0033 

0 . 9982 

1.0074 

1.0016 

1.0113 

1.0051 

1.0150 

1 . 0088 

1.0185 

1.0125 

1.0218 

HC1  [JAB]  (348,  349)  ;  Q,  (368)**;  (20,  391,  556,  557,  653)*;  (18,  43,  44,  98,  106,  125,  144,  167,  170,  197,  200,  204,  214,  221,  224,  239, 
247,  273,  306,  312,  313,  318,  319,  321,  323,  327,  333,  340,  344,  354,  378,  385,  387,  409,  418,  451,  463,  483,  491,  514,  519,  528,  529,  551,  589, 
592,  593,  596,  628,  645,  654,  660);  a  (151,  211,  466,  555,  609,  610) 


% 

—  5°C 

0°C 

+io°c 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1 . 0048 

1 . 0052 

1 . 0048 

1 . 0032 

1 . 0020 

1.0006 

0.9970 

0.9929 

0. 

9881 

0.9768 

0 . 9636 

2 

1.0104 

1.0106 

1.0100 

1.0082 

1.0069 

1.0055 

1.0019 

0.9977 

0. 

9930 

0.9819 

0 . 9688 

4 

1.0213 

1.0213 

1.0202 

1.0181 

1.0167 

1.0152 

1.0116 

1.0073 

1. 

0026 

0.9919 

0.9791 

6 

1.0321 

1.0319 

1.0303 

1.0279 

1.0264 

1.0248 

1.0211 

1.0168 

1. 

0121 

1.0016 

0.9892 

8 

1 . 0428 

1.0423 

1.0403 

1.0376 

1.0360 

1.0343 

1.0305 

1.0262 

1. 

0215 

1.0111 

0.9992 

10 

1.0536 

1.0528 

1 . 0504 

1.0474 

1.0457 

1.0439 

1.0400 

1.0357 

1. 

0310 

1.0206 

1.0090 

12 

1.0645 

1.0634 

1 . 0607 

1.0574 

1.0556 

1.0537 

1.0497 

1.0453 

1. 

0406 

1.0302 

1.0188 

14 

1.0754 

1.0741 

1.0711 

1.0675 

1.0656 

1.0636 

1.0594 

1.0549 

1. 

0502 

1.0398 

1.0286 

16 

1.0864 

1.0849 

1.0815 

1.0776 

1.0756 

1.0735 

1.0692 

1.0646 

1. 

0598 

1.0494 

1 . 0383 

18 

1.0975 

1.0958 

1 . 0920 

1.0878 

1.0856 

1.0834 

1.0790 

1.0743 

1. 

0694 

1.0590 

1.0479 

20 

1 . 1087 

1 . 1067 

1 . 1025 

1.0980 

1.0957 

1.0934 

1.0888 

1.0840 

1. 

0790 

1.0685 

1.0574 

22 

1 . 1200 

1.1177 

1.1131 

1 . 1083 

1 . 1059 

1.1034 

1.0986 

1.0937 

1. 

0886 

1.0780 

1.0668 

24 

1 . 1314 

1 . 1287 

1 . 1238 

1.1187 

1.1162 

1.1135 

1 . 1085 

1 . 1033 

1. 

0982 

1.0874 

1.0761 

26 

1 . 1426 

1 . 1396 

1 . 1344 

1 . 1290 

1.1264 

1 . 1236 

1.1183 

1.1129 

1. 

1076 

1.0967 

1.0853 

28 

1.1537 

1 . 1505 

1 . 1449 

1 . 1392 

1.1365 

1 . 1336 

1 . 1280 

1 . 1224 

1. 

1169 

1 . 1058 

1.0942 

30 

1 . 1648 

1.1613 

1 . 1553 

1 . 1493 

1 . 1465 

1 . 1435 

1 . 1376 

1.1318 

1. 

1260 

1.1149 

1.1030 

32 

1 . 1593 

(348, 

349,  586)** 

3.38%  (588) 

o4 

36 

1 . 1691 

1  1789 

% 

d1!-16 

1  % 

I  dY-u 

d\ 

t 

38 

1 . 1885 

0.2 

0.999  802 

1.2 

1.004  845 

0 

9669 

110 

40 

1 . 1980 

0.4 

1.000  819 

1.4 

1.005  846 

0 

9606 

120 

0.6 

1.001  830 

1.6 

1.006  845 

0.9537 

130 

0.8 

1.002  837 

1.8 

1.007  842 

0 

9456 

140 

1.0 

1.003  842 

2.0 

1.008  837 

- Sf 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (2-1  TO  11-2) 
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HBr  [JAB]  (288,  483,  557)**;  (514)*;  (12,  29,  43,  44,  244,  319,  321, 
327,  340,  463,  490,  519,  520,  547,  589,  600) 


% 

4 

4° 

4° 

4b 

1 

1.0073 

1.0068 

1.0053 

1.0041 

2 

1.0146 

1.0139 

1.0124 

1.0111 

4 

1.0295 

1.0285 

1.0269 

1.0255 

6 

1.0448 

1.0435 

1.0417 

1.0402 

8 

1.0604 

1.0589 

1.0568 

1.0552 

10 

1.0764 

1.0747 

1.0723 

1.0707 

12 

1.0928 

1.0910 

1.0883 

1.0867 

14 

1 . 1097 

1 . 1078 

1.1048 

1 . 1032 

16 

1.1272 

1.1251 

1.1219 

1 . 1202 

18 

1 . 1453 

1 . 1430 

1 . 1396 

1.1377 

20 

1 . 1640 

1.1615 

1.1579 

1.1557 

22 

1 . 1832 

1 . 1806 

1.1767 

1 . 1743 

24 

1.2030 

1 . 2003 

1.1961 

1.1935 

26 

1.2235 

1 . 2206 

1.2161 

1.2134 

28 

1.2446 

1.2415 

1.2367 

1 . 2340 

30 

1.2663 

1.2630 

1.2580 

1.2552 

35 

1.3243 

1.3208 

1.3150 

1.3118 

40 

1.3877 

1.3838 

1.3772 

1.3736 

45 

1.4564 

1.4521 

1.4446 

1 . 4405 

50 

1.5305 

1.5257 

1.5173 

1.5127 

55 

1.6100 

1.6047 

1.5953 

1 . 5902 

60 

1.6950 

1.6892 

1 . 6787 

1.6731 

65 

1.7854 

1 . 7792 

1 . 7675 

1.7613 

HI  [JAB]  (288,  483)**; 

(557)*;  (12,  43,  44,  224,  327, 

340,  463,  600) 

% 

4 

4° 

4° 

4s 

1 

1.0075 

1.0070 

1.0054 

1 . 0042 

2 

1.0150 

1.0144 

1.0127 

1.0114 

4 

1.0305 

1.0296 

1.0277 

1.0262 

6 

1.0465 

1 . 0452 

1.0431 

1.0415 

8 

1.0629 

1.0612 

1.0589 

1.0573 

10 

1.0797 

1.0777 

1.0751 

1.0735 

12 

1.0970 

1.0947 

1.0918 

1.0902 

14 

1.1148 

1.1122 

1.1091 

1.1074 

16 

1.1331 

1 . 1303 

1 . 1270 

1.1252 

18 

1.1521 

1.1491 

1 . 1456 

1.1437 

20 

1.1719 

1 . 1687 

1 . 1649 

1.1629 

22 

1 . 1925 

1.1891 

1 . 1850 

1 . 1829 

24 

1.2139 

1.2103 

1.2059 

1.2037 

26 

1.2361 

1.2323 

1.2277 

1.2254 

28 

1.2591 

1.2551 

1.2503 

1.2479 

30 

1.2829 

1.2788 

1.2737 

1.2712 

35 

1.3460 

1.3416 

1.3357 

1.3329 

40 

1.4143 

1.4096 

1.4029 

1.3998 

45 

1 . 4880 

1 . 4829 

1.4755 

1 . 4720 

HIO3  [JAB]  (245,  288,  358)**;  (594)*;  (327,  517,  529)  [LJG] 


% 

4 

4s 

df 

1  % 

4 

CO 

1 

1.0085 

1.0071 

1.0055 

18 

1 . 1796 

1.1740 

2 

1.0172 

1.0157 

1.0139 

20 

1.2026 

1.1969 

4 

1.0352 

1.0334 

1.0314 

22 

1.2263 

1 . 2206 

6 

1.0539 

1.0517 

1.0495 

24 

1.2507 

1 . 2450 

8 

1.0733 

1.0706 

1.0682 

26 

1.2759 

1 . 2700 

10 

1.0934 

1.0900 

1.0875 

28 

1 . 2956 

12 

1.1141 

1.1100 

1 . 1073 

30 

1.3218 

14 

1 . 1354 

1 . 1306 

1.1277 

35 

1.390o 

16 

1 . 1572 

1.1519 

40 

1.4640 

HI04  [LJG]  (594) 


% 

41  I 

% 

d\r 

1  % 

47 

1  % 

47 

1 

1.0076 

10 

1.0944 

20 

1.2116 

30 

1.3545 

2 

1.0165 

12 

1.1161 

22 

1.2376 

32 

1.3875 

4 

1.0349 

14 

1 . 1388 

24 

1.2647 

6 

1.0539 

16 

1.1623 

26 

1.2931 

8 

1.0737 

18 

1 . 1865 

28 

1.3230 

S02  [JAB]  (231)** 

(59!)*;  ( 

9,  253, 

254,  549, 

602)  [LJG] 

. | 

1 

2  1 

4 

1  6  | 

8 

I  10 

d\b-5... 

. |  1 

o 

o 

o 

1.0091 !  1.0191 

| 1.0292| 

1.0393  |  1.0493 

H2SO4,  see  p.  56-57 

H3S206  [LJG];  with  4.05%,  dj‘  =  1.0234  (529) 


H2S208  [JAB]  (169)  [LJG] 


% 

4i  . 

% 

4i 

% 

4i 

% 

4* 

1 

1.005 

10 

1.059 

18 

1.113 

26 

1.173 

2 

1.011 

12 

1.072 

20 

1.127 

28 

1.189 

4 

1.022 

14 

1.085 

22 

1.142 

30 

1.205 

6 

8 

1.034 

1.046 

16 

1.099 

24 

1.157 

35 

1.245 

Se02  [JAB]  (602)**;  (123,  463,  663)  [LJG] 


% 

4* 

1  % 

4b 

i  % 

d\b 

% 

4 5 

1 

1 . 0072 

6 

1 . 0495 

10 

1.0858 

14 

1 . 1242 

2 

4 

1.0153 

1.0321 

8 

1.0674 

12 

1 . 1047 

16 

1 . 1443 

H,Se04  [JAB]  (149)**;  (91,  663)  [LJG] 


% 

dl° 

!  % 

4°  ! 

% 

4° 

i  % 

4 0 

1 

1.0059 

26 

1.2229 

52 

1.549 

78 

2.073 

2 

1.0136 

28 

1 . 2438 

54 

1.581 

80 

2.122 

4 

1.0291 

30 

1.2653 

56 

1.614 

82 

2.174 

6 

1.0447 

32 

1 . 2874 

58 

1.649 

84 

2.226 

8 

1 . 0605 

34 

1.3101 

60 

1.685 

86 

2.278 

10 

1.0766 

36 

1.3334 

62 

1.722 

88 

2.332 

12 

1.0931 

38 

1.3573 

64 

1.761 

90 

2.386 

14 

1.1101 

40 

1.3819 

66 

1.802 

92 

2.436 

16 

1.1276 

42 

1 . 4073 

68 

1.844 

94 

2.483 

18 

1 . 1455 

44 

1.4336 

70 

1.887 

96 

2.527 

20 

1 . 1639 

46 

1 . 4609 

72 

1.932 

98 

2.570 

22 

1 . 1829 

48 

1.4892 

74 

1.978 

100 

2.611 

24 

1.2026 

50 

1.5186 

76 

2.025 

H2Te03  [JAB]  (602)  [LJG] 


% . 

....!  i  1 

2  1 

4  I 

6  I 

8  I 

10 

^4 . 

GO 

o 

o 

1.017 

1.034  I 

1.050  | 

1.066  | 

1.083 

N,H4,  Hydrazine  [JAB]  (152)**;  (78) 


% 

4*  \ 

% 

4 5  ! 

% 

d\b 

% 

4 6 

1 

1.0002 

16 

1.0164 

35 

1.035 

75 

1.043 

2 

1.0013 

18 

1.0186 

40 

1.038 

80 

1.040 

4 

1.0034 

20 

1.0207 

45 

1.042 

85 

1.036 

6 

1 . 0056 

22 

1.0228 

50 

1.044 

90 

1.030 

8 

1.0077 

24 

1.0248 

55 

1.046 

95 

1.022 

10 

1.0099 

26 

1.0267 

60 

1.047 

100 

1.011 

12 

1.0121 

28 

1.0286 

65 

1.047 

14 

1.0143 

30 

1.0305 

70 

1.046 

56 


INTERNATIONAL  CRITICAL  TABLES 


H2SO4  [JAB]  (156),  a  (370,  371)  (20,  247,  248,  335,  340,  341,  344,  348,  349,  390,  392,  393)*;  (47,  60,  86,  98,  104,  106,  144,  197,  204, 

214,  221,  224,  261,  279,  286,  311,  318,  319,  320,  323,  350,  351,  353,  387,  418,  419,  451,  463,  482,  485,  489,  494,  519,  529,  547,  551,  557,  592, 
593,  S96);  a  (151,  203,  355,  359,  409,  466,  489,  547,  555) 


% 

0°C 

O 

O 

O 

r—H 

15°C 

|  20°C 

25°C 

30°C 

!  40°C 

|  50°C 

60°C 

80°C 

100°C 

1 

1.0074 

1.0068 

1 . 0060 

1.0051 

1.0038 

1 . 0022 

0.9986 

0 . 9944 

0.9895 

0 . 9779 

0 . 9645 

2 

1.0147 

1.0138 

1.0129 

1.0118 

1.0104 

1.0087 

1.0050 

1.0006 

0.9956 

0 . 9839 

0 . 9705 

3 

1.0219 

1.0206 

1.0197 

1.0184 

1.0169 

1.0152 

1.0113 

1.0067 

1.0017 

0.9900 

0.9766 

4 

1.0291 

1.0275 

1.0264 

1.0250 

1.0234 

1.0216 

1.0176 

1.0129 

1.0078 

0.9961 

0.9827 

5 

1.0364 

1.0344 

1.0332 

1.0317 

1.0300 

1.0281 

1.0240 

1.0192 

1.0140 

1.0022 

0 . 9888 

6 

1.0437 

1.0414 

1 . 0400 

1.0385 

1.0367 

1.0347 

1.0305 

1.0256 

1.0203 

1.0084 

0.9950 

7 

1.0511 

1.0485 

1.0469 

1 . 0453 

1 . 0434 

1.0414 

1.0371 

1.0321 

1.0266 

1.0146 

1.0013 

8 

1.0585 

1.0556 

1.0539 

1.0522 

1.0502 

1.0481 

1.0437 

1.0386 

1.0330 

1.0209 

1.0076 

9 

1.0660 

1.0628 

1.0610 

1.0591 

1.0571 

1.0549 

1.0503 

1.0451 

1.0395 

1.0273 

1.0140 

10 

1.0735 

1.0700 

1.0681 

1.0661 

1.0640 

1.0617 

1.0570 

1.0517 

1.0460 

1.0338 

1.0204 

11 

1.0810 

1.0773 

1.0753 

1.0731 

1.0710 

1.0686 

1.0637 

1.0584 

1 . 0526 

1.0403 

1.0269 

12 

1 . 0886 

1 . 0846 

1.0825 

1.0802 

1.0780 

1.0756 

1 . 0705 

1.0651 

1.0593 

1.0469 

1.0335 

13 

1.0962 

1.0920 

1 . 0898 

1 . 0874 

1.0851 

1.0826 

1.0774 

1.0719 

1.0661 

1.0536 

1.0402 

14 

1 . 1039 

1.0994 

1.0971 

1 . 0947 

1.0922 

1.0897 

1 . 0844 

1.0788 

1.0729 

1.0603 

1 . 0469 

15 

1.1116 

1 . 1069 

1 . 1045 

.  1.1020 

1 . 0994 

1.0968 

1.0914 

1.0857 

1.0798 

1.0671 

1.0537 

16 

1.1194 

1.1145 

1.1120 

1 . 1094 

1 . 1067 

1 . 1040 

1.0985 

1.0927 

1.0868 

1.0740 

1.0605 

17 

1 . 1272 

1.1221 

1.1195 

1.1168 

1.1141 

1.1113 

1 . 1057 

1.0998 

1.0938 

1.0809 

1.0674 

18 

1.1351 

1 . 1298 

1.1271 

1 . 1243 

1 . 1215 

1.1187 

1.1129 

1 . 1070 

1 . 1009 

1.0879 

1.0744 

19 

1 . 1430 

1 . 1375 

1 . 1347 

1.1318 

1 . 1290 

1.1261 

1 . 1202 

1.1142 

1.1081 

1 . 0950 

1.0814 

20 

1.1510 

1 . 1453 

1 . 1424 

1 . 1394 

1 . 1365 

1.1335 

1.1275 

1.1215 

1.1153 

1.1021 

1.0885 

21 

1 . 1590 

1.1531 

1 . 1501 

1.1471 

1 . 1441 

1.1410 

1 . 1349 

1 . 1288 

1 . 1226 

1 . 1093 

1.0957 

22 

1 . 1670 

1 . 1609 

1.1579 

1 . 1548 

1.1517 

1.1486 

1 . 1424 

1 . 1362 

1 . 1299 

1.1166 

1 . 1029 

23 

1.1751 

1 . 1688 

1.1657 

1 . 1626 

1 . 1594 

1.1563 

1 . 1500 

1 . 1437 

1 . 1373 

1 . 1239 

1.1102 

24 

1 . 1832 

1 . 1768 

1 . 1736 

1 . 1704 

1 . 1672 

1 . 1640 

1 . 1576 

1.1512 

1 . 1448 

1.1313 

1.1176 

25 

1.1914 

1 . 1848 

1.1816 

1 . 1783 

1 . 1750 

1.1718 

1 . 1653 

1 . 1588 

1.1523 

1 . 1388 

1 . 1250 

26 

1.1996 

1 . 1929 

1 . 1896 

1 . 1862 

1 . 1829 

1.1796 

1 . 1730 

1 . 1665 

1 . 1599 

1 . 1463 

1.1325 

27 

1.2078 

1.2010 

1.1976 

1 . 1942 

1 . 1909 

1 . 1875 

1 . 1808 

1 . 1742 

1.1676 

1.1539 

1 . 1400 

28 

1.2160 

1.2091 

1.2057 

1 . 2023 

1 . 1989 

1.1955 

1 . 1887 

1 . 1820 

1 . 1753 

1.1616 

1 . 1476 

29 

1 . 2243 

1.2173 

1.2138 

1.2104 

1 . 2069 

1.2035 

1 . 1966 

1 . 1898 

1.1831 

1 . 1693 

1 . 1553 

30 

1.2326 

1.2255 

1.2220 

1.2185 

1.2150 

1.2115 

1.2046 

1 . 1977 

1 . 1909 

1.1771 

1 . 1630 

31 

1 . 2409 

1.2338 

1.2302 

1 . 2267 

1.2232 

1.2196 

1.2126 

1.2057 

1 . 1988 

1 . 1849 

1 . 1708 

32 

1.2493 

1.2421 

1.2385 

1.2349 

1.2314 

1 . 2278 

1.2207 

1.2137 

1 . 2068 

1 . 1928 

1 . 1787 

33 

1.2577 

1.2504 

1.2468 

1.2432 

1.2396 

1.2360 

1.2289 

1.2218 

1.2148 

1 . 2008 

1.1866 

34 

1.2661 

1.2588 

1.2552 

1.2515 

1.2479 

1.2443 

1.2371 

1.2300 

1.2229 

1.2088 

1 . 1946 

35 

1.2746 

1.2672 

1.2636 

1.2599 

1.2563 

1.2526 

1.2454 

1.2383 

1.2311 

1.2169 

1.2027 

36 

1.2831 

1.2757 

1 . 2720 

1.2684 

1.2647 

1.2610 

1.2538 

1.2466 

1.2394 

1.2251 

1.2109 

37 

1.2917 

1 . 2843 

1.2805 

1 . 2769 

1.2732 

1.2695 

1.2622 

1 . 2550 

1.2477 

1.2334 

1.2192 

38 

1 . 3004 

1.2929 

1.2891 

1 . 2855 

1.2818 

1.2780 

1.2707 

1.2635 

1.2561 

1.2418 

1 . 2276 

39 

1.3091 

1.3016 

1.2978 

1.2941 

1.2904 

1.2S66 

1.2793 

1.2720 

1 . 2646 

1.2503 

1.2361 

40 

1.3179 

1.3103 

1 . 3065 

1.3028 

1.2991 

1.2953 

1.2880 

1.2806 

1.2732 

1.2589 

1.2446 

41 

1.3268 

1.3191 

1.3153 

1.3116 

1 . 3079 

1.3041 

1.2967 

1.2893 

1.2819 

1.2675 

1.2532 

42 

1.3357 

1.3280 

1.3242 

1.3205 

1.3167 

1.3129 

1.3055 

1.2981 

1.2907 

1.2762 

1.2619 

43 

1.3447 

1.3370 

1.3332 

1 . 3294 

1 . 3256 

1.3218 

1.3144 

1.3070 

1.2996 

1.2850 

1.2707 

44 

1.3538 

1.3461 

1 . 3423 

1 . 3384 

1.3346 

1.3308 

1.3234 

1.3160 

1 . 3086 

1.2939 

1.2796 

45 

1.3630 

1.3553 

1.3515 

1.3476 

1.3437 

1.3399 

1.3325 

1.3251 

1.3177 

1.3029 

1.2886 

46 

1.3724 

1.3646 

1.3608 

1.3569 

1.3530 

1.3492 

1.3417 

1.3343 

1.3269 

1.3120 

1.2976 

47 

1.3819 

1.3740 

1 . 3702 

1.3663 

1.3624 

1.3586 

1.3510 

1.3435 

1.3362 

1.3212 

1.3067 

48 

1.3915 

1.3835 

1 . 3797 

1.3758 

1.3719 

1.3680 

1.3604 

1.3528 

1.3455 

1.3305 

1.3159 

49 

1.4012 

1.3931 

1.3893 

1.3854 

1.3814 

1.3775 

1.3699 

1.3623 

1.3549 

1.3399 

1 . 3253 

50 

1.4110 

1.4029 

1 . 3990 

1.3951 

1.3911 

1.3872 

1.3795 

1.3719 

1.3644 

1 . 3494 

1.3348 

51 

1 . 4209 

1.4128 

1.4088 

1.4049 

1.4009 

1.3970 

1.3893 

1.3816 

1 . 3740 

1.3590 

1.3444 

52 

1.4310 

1.4228 

1.418S 

1.4148 

1.4109 

1.4069 

1.3991 

1.3914 

1.3837 

1 . 3687 

1 . 3540 

53 

1.4412 

1.4329 

1.4289 

1.4248 

1 . 4209 

1.4169 

1.4091 

1.4013 

1.3936 

1.3785 

1.3637 

54 

1.4515 

1.4431 

1.4391 

1.4350 

1.4310 

1.4270 

1.4191 

1.4113 

1.4036 

1.3884 

1.3735 

55 

1.4619 

1.4535 

1.4494 

1.4453 

1.4412 

1.4372 

1 . 4293 

1.4214 

1.4137 

1.3984 

1.3834 

56 

1.4724 

1.4640 

1.4598 

1.4557 

1.4516 

1.4475 

1.4396 

1.4317 

1 . 4239 

1 . 4085 

1.3934 

57 

1.4830 

1.4746 

1.4703 

1.4662 

1.4621 

1.4580 

1.4500 

1.4420 

1.4342 

1.4187 

1 . 4035 

58 

1.4937 

1.4852 

1.4809 

1.4768 

1.4726 

1.4685 

1.4604 

1.4524 

1.4446 

1.4290 

1.4137 

59 

1 . 5045 

1.4959 

1.4916 

1.4875 

1.4832 

1.4791 

1 . 4709 

1.4629 

1.4551 

1.4393 

1 . 4240 

60 

1.5154 

1 . 5067 

1 . 5024 

1 . 4983 

1.4940 

1.4898 

1.4816 

1.4735 

1.4656 

1 . 4497 

1 . 4344 

61 

1 . 5264 

1.5177 

1.5133 

1.5091 

1 . 5048 

1 . 5006 

1 . 4923 

1 . 4842 

1 . 4762 

1.4602 

1 . 4449 

* 


DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (11-2) 


H  2S  O  4.— (Continued) 


% 

0°C 

1C°C 

15°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°  C 

80°C 

j  100°C 

62 

1.5375 

1 . 5287 

1 . 5243 

1 . 5200 

1.5157 

1.5115 

1.5031 

1 . 4950 

1 . 4869 

1.4708 

1 . 4554 

63 

1.5487 

1 . 5398 

1.5354 

1.5310 

1 . 5267 

1 . 5225 

1.5140 

1 . 5058 

1.4977 

1.4815 

1 . 4660 

64 

1 . 5600 

1.5510 

1 . 5465 

1.5421 

1 . 5378 

1.5335 

1.5250 

1.5167 

1 . 5086 

1 . 4923 

1.4766 

65 

1.5714 

1 . 5623 

1 . 5578 

1 . 5533 

1 . 5490 

1 . 5446 

1.5361 

1 . 5277 

1 . 5195 

1.5031 

1 . 4873 

66 

1 . 5828 

1 . 5736 

1.5691 

1 . 5646 

1 . 5602 

1.5558 

1 . 5472 

1.5388 

1.5305 

1.5140 

1 . 4981 

67 

1 . 5943 

1 . 5850 

1 . 5805 

1.5760 

1.5715 

1.5671 

1 . 5584 

1 . 5499 

1.5416 

1 . 5249 

1.5089 

68 

1 . 6059 

1 . 5965 

1 . 5920 

1.5874 

1 . 5829 

1 . 5785 

1.5697 

1.5611 

1.5528 

1 . 5359 

1.5198 

69 

1.6176 

1.6081 

1 . 6035 

1.59S9 

1 . 5944 

1.5899 

1.5811 

1 . 5724 

1.5640 

1.5470 

1 . 5307 

70 

1.6293 

1.6198 

1.6151 

1.6105 

1.6059 

1.6014 

1.5925 

1.5838 

1.5753 

1.5582 

1.5417 

71 

1.6411 

1.6315 

1 . 6268 

1.6221 

1.6175 

1.6130 

1 . 6040 

1 . 5952 

1.5867 

1 . 5694 

1 . 5527 

72 

1 . 6529 

1 . 6433 

1.6385 

1 . 6338 

1 . 6292 

1 . 6246 

1.6155 

1.6067 

1.5981 

1 . 5806 

1.5637 

73 

1.6648 

1 . 6551 

1.6503 

1.6456 

1 . 6409 

1.6363 

1.6271 

1.6182 

1.6095 

1.5919 

1.5747 

74 

1.6768 

1 . 6670 

1 . 6622 

1.6574 

1 . 6526 

1.6480 

1.6387 

1 . 6297 

1.6209 

1.6031 

1.5857 

75 

1 . 6888 

1 . 6789 

1.6740 

1 . 6692 

1 . 6644 

1.6597 

1.6503 

1.6412 

1 . 6322 

1.6142 

1 . 5966 

76 

1.7008 

1 . 6908 

1.6858 

1.6810 

1.6761 

1.6713 

1.6619 

1 . 6526 

1.6435 

1 . 6252 

1.6074 

77 

1.7128 

1 . 7026 

1.6976 

1 . 6927 

1 . 6878 

1.6829 

1.6734 

1 . 6640 

1.6547 

1.6361 

1.6181 

78 

1.7247 

1 .7144 

1 . 7093 

1.7043 

1 . 6994 

1 . 6944 

1 . 6847 

1.6751 

1.6657 

1.6469 

1 . 6286 

79 

1.7365 

1.7261 

1.7209 

1.7158 

1.7108 

1.7058 

1.6959 

1.6862 

1 . 6766 

1.6575 

1 . 6390 

80 

1 . 7482 

1.7376 

1.7323 

1.7272 

1.7221 

1.7170 

1.7069 

1.6971 

1 . 6873 

1.6680 

1 . 6493 

81 

1 . 7597 

1.7489 

1.7435 

1 . 7383 

1.7331 

1.7279 

1.7177 

1.7077 

1.6978 

1.6782 

1 . 6594 

82 

1.7709 

1.7599 

1 . 7544 

1.7491 

1.7437 

1.7385 

1 .7281 

1.7180 

1 . 7080 

1 . 6882 

1 . 6692 

83 

1.7815 

1.7704 

1 . 7649 

1.7594 

1 . 7540 

1.7487 

1.7382 

1 . 7279 

1.7179 

1 . 6979 

1 . 6787 

84 

1.7916 

1 . 7804 

1 . 7748 

1.7693 

1 . 7639 

1.7585 

1 . 7479 

1.7375 

1 . 7274 

1 . 7072 

1.6878 

85 

1 . S009 

1 . 7897 

1.7841 

1.7786 

1.7732 

1.7678 

1.7571 

1.7466 

1.7364 

1.7161 

1 . 6966 

86 

1.8095 

1 . 7983 

1.7927 

1.7872 

1.7818 

1.7763 

1.7657 

1.7552 

1 . 7449 

1.7245 

1 . 7050 

87 

1.8173 

1.8061 

1 . 8006 

1.7951 

1.7897 

1.7842 

1.7736 

1 . 7632 

1.7529 

1 . 7324 

1.7129 

88 

1 . 8243 

1.8132 

1.8077 

1 . 8022 

1.7968 

1.7914 

1 . 7809 

1.7705 

1.7602 

1.7397 

1 . 7202 

89 

1.8306 

1.8195 

1.8141 

1.8087 

1.8033 

1.7979 

1.7874 

1.7770 

1.7669 

1 . 7464 

1 . 7269 

90 

1.8361 

1 . 8252 

1.8198 

1.8144 

1.8091 

1.8038 

1 . 7933 

1.7829 

1 . 7729 

1.7525 

1.7331 

91 

1.8410 

1.8302 

1 . 8248 

1.8195 

1.8142 

1 . 8090 

1.7986 

1.7883 

1.7783 

1.7581 

1 . 7388 

92 

1.8453 

1.8346 

1 . 8293 

1 . 8240 

1.8188 

1.8136 

1 . 8033 

1.7932 

1 . 7832 

1 . 7633 

1 . 7439 

93 

1.8490 

1.8384 

1.8331 

1.8279 

1 . 8227 

1.8176 

1.8074 

1.7974 

1 . 7876 

1.7681 

1 . 7485 

94 

1.8520 

1.8415 

1 . 8363 

1.8312 

1 . 8260 

1.8210 

1.8109 

1.8011 

1.7914 

95 

1.8544 

1.8439 

1.8388 

1.8337 

1 . 8286 

1.8236 

1.8137 

1 . 8040 

1 . 7944 

96 

1.8560 

1.8457 

1.8406 

1.8355 

1.8305 

1.8255 

1.8157 

1 . 8060 

1.7965 

97 

1.8569 

1 . 8466 

1.8414 

1.8364 

1.8314 

1 . 8264 

1.8166 

1.8071 

1.7977 

98 

1.8567 

1.8463 

1.8411 

1.8361 

1.8310 

1.8261 

1.8163 

1.8068 

1 . 7976 

99 

1.8551 

1 . 8445 

1.8393 

1 . 8342 

1.8292 

1 . 8242 

1.8145 

1.8050 

1.7958 

100 

1.8517 

1 . 8409 

1.8357 

1.8305 

1 . 8255 

1.8205 

1.8107 

1.8013 

1 . 7922 

H  2  S  O  4. — ( C  ontinued ) 


(346) 

(348,  349,  586)** 

% 

d\ 96 

% 

0 

0 

d\ 8-00 

0.005 

1.000  0140 

0.05 

0.999  810 

0.999  028 

0.01 

1.000  0576 

0.1 

1.000  185 

0.999  400 

0.02 

1.000  1434 

0.2 

1.000  912 

1.000  119 

0.03 

1.000  2276 

0.3 

1.001  623 

1.000  820 

0.04 

1.000  3104 

0.4 

1.002  326 

1.001  512 

0.05 

1.000  3920 

0.5 

1.003  023 

1.002  197 

0.06 

1.000  4726 

0.6 

1.003  716 

1.002  877 

0.07 

1.000  5523 

0.8 

1.005  090 

1.004  227 

0.08 

1.000  6313 

1.0 

1.006  452 

1.005  570 

0.09 

1.000  7098 

1.2 

1.007  807 

1.006  909 

0.10 

1.000  7880 

1.4 

1.009  159 

1.008  247 

0.15 

1.001  1732 

1.6 

1.010  510 

1.009  583 

0.20 

1.001  5514 

1.8 

1.011  860 

1.010  918 

0.25 

1.001  9254 

2.0 

1.013  209 

1.012  252 

0.30 

1.002  2961 

2.2 

1.014  557 

1.013  586 

0.35 

1.002  6639 

2.4 

1.015  904 

1.014  919 

0.40 

1.003  0292 

0.45 

1.003  3923 

0.50 

1.003  7534 

H2SO4. — ( Continued ) 


%  (588) . 

1 

2  I 

3 

4 

5 

<° . 

0 . 9562 

0.9616 

0 . 9672 

0.9730 

0 . 9790 

d\20 . 

0.9488 

0 . 9544 

0.9602 

0 . 9662 

0.9724 

d\*° . 

0 . 9408 

0 . 9466 

0 . 9526 

0.9588 

0.9653 

d\i0 . 

0 . 9322 

0 . 9382 

0 . 9443 

0 . 9506 

0.9571 

HNO3,  see  p.  58-59 
NHS,  see  p.  59 


NHoOH,  Hydroxylamine  [JAB]  (15)**;  (79) 


% 

dT  I 

% 

dl° 

s  % 

d\° 

% 

dl° 

1 

1.0002 

12 

1  0235 

24 

1.0499 

45 

1 . 0997 

2 

1.0023 

14 

1.0278 

26 

1.0545 

50 

1.1122 

4 

1 . 0065 

16 

1.0322 

28 

1.0591 

55 

1 . 1249 

6 

1.0107 

18 

1.0366 

30 

1.0637 

8 

1.0149 

20 

1.0410 

35 

1.0755 

10 

1.0192 

22 

1.0454 

40 

1.0875 

58 


INTERNATIONAL  CRITICAL  TABLES 


HNO3  [JAB]  (60>  9S>  621>  623>  624),  a  (203>  370>  463>  555>  622)**;  (110,  394,  557)*;  (44,  78,  106,  144,  197,  214,  221,  224,  247,  313,  318, 
319,  321,  323,  344,  347,  352,  378,  386,  463,  483,  485,  504,  514,  519,  529,  551,  574,  592,  596,  628,  649,  660);  „  (151,  211,  372,  545,  605) 


% 

0°C 

5°C 

10°C 

15°C 

20°C 

25°C 

30°C 

40°C 

50°C 

|  60°C 

80°C 

|  100°C 

1 

1.0058 

1.00572 

1.00534 

1.00464 

1.00364 

1.00241 

1.0009 

0.9973 

0.9931 

0.9882 

0.9767 

0 . 9632 

2 

1.0117 

1.01149 

1.01099 

1.01018 

1.00909 

1.00778 

1.0061 

1.0025 

0.9982 

0.9932 

0.9816 

0.9681 

3 

1.0176 

1.01730 

1.01668 

1.01576 

1.01457 

1.01318 

1.0114 

1.0077 

1.0033 

1.9982 

0.9865 

0.9730 

4 

1.0236 

1.02315 

1.02240 

1.02137 

1.02008 

1.01861 

1.0168 

1.0129 

1.0084 

1.0033 

0.9915 

0.9779 

5 

1.0296 

1.02904 

1.02816 

1.02702 

1.02563 

1.02408 

1.0222 

1.0182 

1.0136 

1.0084 

0.9965 

0.9829 

6 

1.0357 

1.03497 

1.03397 

1.03272 

1.03122 

1.02958 

1.0277 

1.0235 

1.0188 

1.0136 

1.0015 

0.9879 

7 

1.0418 

1.0410 

1.0399 

1.0385 

1.0369 

1.0352 

1.0333 

1.0289 

1.0241 

1.0188 

1.0066 

0.9929 

8 

1.0480 

1.0471 

1.0458 

1.0443 

1.0427 

1.0409 

1.0389 

1.0344 

1.0295 

1.0241 

1.0117 

0.9980 

9 

1.0543 

1.0532 

1.0518 

1.0502 

1.0485 

1.0466 

1.0446 

1.0399 

1.0349 

1.0294 

1.0169 

1 . 0032 

10 

1.0606 

1.0594 

1.0578 

1.0561 

1.0543 

1.0523 

1.0503 

1.0455 

1.0403 

1.0347 

1.0221 

1.0083 

11 

1.0669 

1.0656 

1.0639 

1.0621 

1.0602 

1.0581 

1 . 0560 

1.0511 

1.0458 

1.0401 

1.0273 

1.0134 

12 

1.0733 

1.0718 

1.0700 

1.0681 

1.0661 

1.0640 

1.0618 

1.0567 

1.0513 

1.0455 

1.0326 

1.0186 

13 

1.0797 

1.0781 

1.0762 

1.0742 

1.0721 

1.0699 

1.0676 

1.0624 

1.0568 

1.0509 

1.0379 

1.0238 

14 

1.0862 

1.0845 

1.0824 

1.0803 

1.0781 

1.0758 

1.0735 

1.0681 

1.0624 

1.0564 

1.0432 

1.0289 

15 

1.0927 

1.0909 

1.0887 

1.0865 

1.0842 

1.0818 

1.0794 

1.0739 

1.0680 

1.0619 

1.0485 

1.0341 

16 

1.0992 

1.0973 

1.0950 

1.0927 

1.0903 

1.0879 

1.0854 

1.0797 

1.0737 

1.0675 

1.0538 

1.0393 

17 

1.1057 

1.1038 

1.1014 

1.0989 

1.0964 

1.0940 

1.0914 

1.0855 

1.0794 

1.0731 

1.0592 

1.0444 

18 

1.1123 

1.1103 

1 . 1078 

1 . 1052 

1 . 1026 

1.1001 

1.0974 

1.0913 

1.0851 

1.0787 

1.0646 

1.0496 

19 

1.1189 

1.1168 

1.1142 

1.1115 

1 . 1088 

1 . 1062 

1.1034 

1.0972 

1.0908 

1.0843 

1.0700 

1.0547 

20 

1.1255 

1.1234 

1.1206 

1.1178 

1.1150 

1.1123 

1.1094 

1.1031 

1.0966 

1.0899 

1.0754 

1.0598 

21 

1 . 1322 

1 . 1300 

1.1271 

1 . 1242 

1.1213 

1.1185 

1.1155 

1 . 1090 

1 . 1024 

1.0956 

1.0808 

1.0650 

22 

1 . 1389 

1 . 1366 

1 . 1336 

1 . 1306 

1.1276 

1 . 1247 

1.1217 

1.1150 

1 . 1083 

1.1013 

1.0862 

1.0701 

23 

1 . 1457 

1 . 1433 

1 . 1402 

1.1371 

1 . 1340 

1.1310 

1 . 1280 

1.1210 

1.1142 

1 . 1070 

1.0917 

1.0753 

24 

1 . 1525 

1.1501 

1 . 1469 

1 . 1437 

1 . 1404 

1 . 1374 

1 . 1343 

1.1271 

1.1201 

1.1127 

1.0972 

1.0805 

25 

1.1594 

1.1569 

1.1536 

1 . 1503 

1 . 1469 

1.1438 

1 . 1406 

1.1332 

1 . 1260 

1.1185 

1 . 1027 

1.0857 

26 

1 . 1663 

1 . 1638 

1 . 1603 

1.1569 

1 . 1534 

1 . 1502 

1 . 1469 

1 . 1394 

1 . 1320 

1 . 1244 

1 . 1083 

1.0910 

27 

1.1733 

1 . 1707 

1 . 1670 

1.1635 

1 . 1600 

1.1566 

1 . 1533 

1 . 1456 

1.1381 

1 . 1303 

1.1139 

1.0963 

28 

1 . 1803 

1 . 1777 

1 . 1738 

1 . 1702 

1 . 1666 

1.1631 

1.1597 

1.1519 

1 . 1442 

1 . 1362 

1.1195 

1.1016 

29 

1 . 1874 

1 . 1847 

1 . 1807 

1 . 1770 

1.1733 

1 . 1697 

1 . 1662 

1 . 1582 

1 . 1503 

1 . 1422 

1.1251 

1 . 1069 

30 

1.1945 

1.1917 

1.1876 

1.1838 

1 . 1800 

1 . 1763 

1.1727 

1 . 1645 

1.1564 

1 . 1482 

1 . 1307 

1.1122 

31 

1.2016 

1 . 1988 

1.1945 

1 . 1906 

1 . 1867 

1.1829 

1 . 1792 

1.1708 

1.1625 

1 . 1542 

1 . 1363 

1.1175 

32 

1.2088 

1.2059 

1.2014 

1 . 1974 

1 . 1934 

1 . 1896 

1 . 1857 

1 . 1772 

1 . 1687 

1 . 1602 

1.1419 

1 . 1228 

33 

1.2160 

1.2131 

1.2084 

1.2043 

1 . 2002 

1 . 1963 

1.1922 

1 . 1836 

1 . 1749 

1 . 1662 

1.1476 

1.1281 

34 

1.2233 

1 . 2203 

1.2155 

1.2113 

1.2071 

1.2030 

1 . 1988 

1.1901 

1.1812 

1 . 1723 

1 . 1533 

1 . 1335 

35 

1.2306 

1.2275 

1.2227 

1.2183 

1.2140 

1.2098 

1.2055 

1.1966 

1 . 1876 

1.1784 

1.1591 

1 . 1390 

36 

1.2375 

1 . 2344 

1.2294 

1 . 2249 

1 . 2205 

1.2163 

1.2119 

1.2028 

1.1936 

1 . 1842 

1 . 1645 

1 . 1440 

37 

1.2444 

1.2412 

1.2361 

1.2315 

1 . 2270 

1.2227 

1.2182 

1 . 2089 

1.1995 

1.1899 

1 . 1699 

1 . 1490 

38 

1.2513 

1.2479 

1 . 2428 

1.2381 

1.2335 

1.2291 

1.2245 

1.2150 

1.2054 

1.1956 

1 . 1752 

1 . 1540 

39 

1.2581 

1.2546 

1 . 2494 

1.2446 

1.2399 

1 . 2354 

1.2308 

1.2210 

1.2112 

1.2013 

1 . 1805 

1 . 1589 

40 

1.2649 

1.2613 

1 . 2560 

1.2511 

1.2463 

1.2417 

1.2370 

1 . 2270 

1.2170 

1.2069 

1 . 1858 

1 . 1638 

41 

1.2717 

1.2680 

1 . 2626 

1.2576 

1.2527 

1.2480 

1.2432 

1.2330 

1.2229 

1.2126 

1.1911 

1 . 1687 

42 

1 . 2786 

1.2747 

1.2692 

1.2641 

1.2591 

1.2543 

1.2494 

1 . 2390 

1.2287 

1.2182 

1 . 1963 

1 . 1735 

43 

1.2854 

1.2814 

1.2758 

1 . 2706 

1.2655 

1.2606 

1.2556 

1.2450 

1.2345 

1.2238 

1.2015 

1 . 1783 

44 

1.2922 

1.2880 

1 . 2824 

1.2771 

1.2719 

1.2669 

1.2618 

1.2510 

1.2403 

1.2294 

1.2067 

1.1831 

45 

1.2990 

1.2947 

1.2S90 

1.2836 

1.2783 

1.2732 

1.2680 

1.2570 

1.2461 

1.2350 

1.2119 

1.1879 

46 

1 . 3058 

1.3014 

1.2955 

1.2901 

1 . 2847 

1.2795 

1 . 2742 

1.2630 

1.2519 

1 . 2406 

1.2171 

1 . 1927 

47 

1.3126 

1 . 30S0 

1.3021 

1.2966 

1.2911 

1.2858 

1 . 2804 

1.2690 

1.2577 

1.2462 

1 . 2223 

1.1976 

48 

1.3194 

1.3147 

1 . 3087 

1.3031 

1.2975 

1.2921 

1 . 2867 

1.2750 

1.2635 

1.2518 

1.2275 

1.2024 

49 

1.3263 

1.3214 

1.3153 

1.3096 

1.3040 

1.2984 

1.2929 

1.2811 

1.2693 

1.2575 

1.2328 

1 . 2073 

50 

1.3327 

1.3277 

1.3215 

1.3157 

1.3100 

1.3043 

1.2987 

1.2867 

1.2748 

1 . 2628 

1.2377 

1.2118 

51 

1.3391 

1.3339 

1.3277 

1.3218 

1.3160 

1.3102 

1.3045 

1.2923 

1.2802 

1.2680 

1.2425 

1.2163 

52 

1.3454 

1.3401 

1.3338 

1.3278 

1.3219 

1.3160 

1.3102 

1.2978 

1 . 2856 

1.2731 

1 . 2473 

1 . 2208 

53 

1.3517 

1 . 3462 

1.3399 

1.3338 

1.3278 

1.3218 

1.3159 

1.3033 

1.2909 

1.2782 

1.2521 

1 . 2252 

54 

1.3579 

1 . 3523 

1.3459 

1.3397 

1.3336 

1.3275 

1.3215 

1.3087 

1.2961 

1.2833 

1.2568 

1.2296 

55 

1.3640 

1.3583 

1.3518 

1.3455 

1.3393 

1.3331 

1.3270 

1.3141 

1.3013 

1.2883 

1.2615 

1 .2339 

56 

1.3700 

1.3642 

1.3576 

1.3512 

1.3449 

1.3386 

1.3324 

1.3194 

1.3064 

1 . 2932 

1.2661 

1.2382 

57 

1.3759 

1.3700 

1.3634 

1.3569 

1.3505 

1.3441 

1.3377 

1.3246 

1.3114 

1.2981 

1.2706 

1.2424 

58 

1.3818 

1.3757 

1.3691 

1.3625 

1.3560 

1.3495 

1.3430 

1 . 3298 

1.3164 

1.3029 

1.2751 

1.2466 

59 

1.3875 

1.3813 

1.3747 

1.3680 

1.3614 

1.3548 

1.3482 

1.3348 

1.3213 

1.3077 

1.2795 

1 . 2507 

60 

1.3931 

1.3868 

1.3801 

1.3734 

1.3667 

1.3600 

1.3533 

1.3398 

1.3261 

1.3124 

1.2839 

1 . 2547 

61 

1.3986 

1 . 3922 

1 . 3855 

1 . 3787 

1.3719 

1.3651 

1.3583 

1.3447 

1 . 3308 

1.3169 

1.2881 

1.2587 

62 

1.4039 

1.3975 

1.3907 

1.3838 

1.3769 

1.3700 

1.3632 

1.3494 

1.3354 

1.3213 

1 . 2922 

1.2625 

63 

1.4091 

1 . 4027 

1.3958 

1 . 3888 

1.3818 

1 . 3748 

1 . 3679 

1 . 3540 

1.3398 

1.3255 

1.2962 

1 .266 I 
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HN  0  3 . — ( Continued ) 


% 

5°C 

10°C 

15°C 

20°C 

25°C 

30°C 

% 

5°C 

10°C 

15°C 

20°C 

25°C 

30°C 

64 

1.4078 

1.4007 

1.3936 

1 . 3866 

1.3795 

1.3725 

83 

1 . 4869 

1.4787 

1.4704 

1.4622 

1 . 4540 

1.4456 

65 

1.4128 

1 . 4055 

1 . 3984 

1.3913 

1.3841 

1.3770 

84 

1.4903 

1.4820 

1.4737 

1 . 4655 

1.4572 

1.4487 

66 

1.4177 

1.4103 

1.4031 

1.3959 

1.3887 

1.3814 

85 

1.4936 

1.4852 

1.4769 

1.4686 

1.4603 

1.4518 

67 

1 . 4224 

1.4150 

1.4077 

1.4004 

1.3932 

1.3857 

86 

1.4968 

1.4883 

1.4799 

1.4716 

1.4633 

1.4548 

68 

1.4271 

1.4196 

1.4122 

1.4048 

1.3976 

1.3900 

87 

1.4999 

1.4913 

1.4829 

1.4745 

1.4662 

1.4577 

69 

1.4317 

1 . 4241 

1.4166 

1.4091 

1.4019 

1.3942 

88 

1 . 5029 

1 . 4942 

1.4858 

1.4773 

1.4690 

1.4605 

70 

1.4362 

1.4285 

1.4210 

1.4134 

1.4061 

1.3983 

89 

1 . 5058 

1.4970 

1.4885 

1.4800 

1.4716 

1.4631 

71 

1 . 4406 

1.4328 

1.4252 

1.4176 

1.4102 

1 . 4023 

90 

1 . 5085 

1.4997 

1.4911 

1 . 4826 

1.4741 

1.4656 

72 

1 . 4449 

1.4371 

1 . 4294 

1.4218 

1.4142 

1.4063 

91 

1.5111 

1 . 5023 

1.4936 

1.4850 

1.4766 

1.4681 

73 

1.4491 

1.4413 

1.4335 

1 . 4258 

1.4182 

1.4103 

92 

1.5136 

1 . 5048 

1.4960 

1.4873 

1.4789 

1.4704 

74 

1.4532 

1.4454 

1.4376 

1.4298 

1.4221 

1.4142 

93 

1.5156 

1 . 5068 

1 . 4979 

1 . 4892 

1.4807 

1.4722 

75 

1.4573 

1.4494 

1.4415 

1.4337 

1 . 4259 

1.4180 

94 

1.5177 

1 . 5088 

1.4999 

1.4912 

1.4826 

1.4741 

76 

1.4613 

1.4533 

1 . 4454 

1.4375 

1 . 4296 

1.4217 

95 

1.5198 

1.5109 

1.5019 

1.4932 

1.4846 

1.4761 

77 

1.4652 

1.4572 

1 . 4492 

1.4413 

1.4333 

1 . 4253 

96 

1 . 5220 

1.5130 

1 . 5040 

1.4952 

1.4867 

1.4781 

78 

1.4690 

1.4610 

1.4529 

1.4450 

1.4369 

1 . 4288 

97 

1 . 5244 

1.5152 

1 . 5062 

1.4974 

1.4889 

1.4802 

79 

1.4727 

1.4647 

1.4565 

1.4486 

1.4404 

1 . 4323 

98 

1.5278 

1.5187 

1 . 5096 

1.5008 

1 . 4922 

1.4835 

80 

1.4764 

1 . 4683 

1.4601 

1.4521 

1.4439 

1 . 4357 

99 

1.5327 

1.5235 

1.5144 

1.5056 

1.4969 

1.4881 

81 

82 

1.4800 

1.4835 

1.4718 

1 . 4753 

1.4636 

1.4670 

1.4555 

1.4589 

1 . 4473 
1.4507 

1.4391 

1 . 4424 

100 

1 . 5402 

1.5310 

1.5217 

1.5129 

1 . 5040 

1.4952 

NH3  [LJG]  (197,  503);  a(670)**;  ( 
328,  378,  395,  463,  483,  519,  529,  664 
336,  664) 

665) (44,  98, 

,  667,  669,  670 

106, 
,  671 

167,  253, 

)>  a  (21 1  > 

NH4NO3  [JAB]  (36, 

223,  224,  225)  ^  a  (570, 
385,  508,  519,  529,  530 

106, 

608) 

543 

449, 

*;  (*> 
,  570 

483,  660)  ^  a 
190,  195,  218, 
573,  592)  ?  a 

(203,  375 
229,  307, 
(271) 

)**;  (222, 
328,  342, 

% 

—  15°C 

-10°C 

-5°C 

0°C 

+5°C 

10°C 

% 

o°c 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

0.9943 

0.9954 

0.9959 

0 . 9958 

0.9955 

1 

1. 

0043 

1 . 0039 

1 . 0023 

1.0011 

0.9996 

0.9961 

2 

0.9906 

0.9915 

0.9919 

0.9917 

0.9913 

2 

1. 

0088 

1.0082 

1.0064 

1.0051 

1 . 0036 

1.0000 

4 

0.9834 

0.9840 

0 . 9842 

0.9837 

0.9832 

4 

1. 

0178 

1.0168 

1.0147 

1.0132 

1.0116 

1 . 0079 

6 

0.977 

0 . 9766 

0 . 9769 

0.9767 

0.9760 

0.9753 

6 

1. 

0268 

1 . 0254 

1.0230 

1.0214 

1.0197 

1.0158 

8 

0.970 

0.9701 

0.9701 

0.9695 

0.9686 

0 . 9677 

8 

1. 

0358 

1.0340 

1.0313 

1 . 0297 

1.0278 

1.0238 

10 

0.964 

0 . 9638 

0.9635 

0.9627 

0.9616 

0.9604 

10 

1. 

0448 

1.0427 

1.0397 

1.0380 

1.0360 

1.0319 

12 

0.958 

0 . 9576 

0.9571 

0.9561 

0.9548 

0.9534 

12 

1. 

0539 

1.0515 

1.0482 

1 . 0464 

1.0443 

1.0400 

14 

0.952 

0.9517 

0.9510 

0.9497 

0.9483 

0.9467 

14 

1. 

0630 

1.0603 

1.0567 

1.0548 

1.0527 

1.0482 

16 

0.947 

0.9461 

0.9450 

0.9435 

0.9420 

0 . 9402 

16 

1. 

0721 

1.0691 

1.0653 

1 . 0633 

1.0612 

1.0565 

18 

0.9406 

0 . 9392 

0.9375 

0.9357 

0.9338 

18 

1. 

0813 

1.0780 

1.0740 

1.0719 

1.0697 

1.0649 

20 

0.9353 

0.9335 

0.9316 

0 . 9296 

0 . 9275 

20 

1. 

0905 

1.0870 

1.0828 

1 . 0806 

1.0783 

1.0734 

22 

0.9300 

0.9280 

0.9258 

0.9237 

0.9214 

22 

1. 

0997 

1 . 0960 

1.0916 

1.0894 

1.0870 

1 . 0820 

24 

0.9249 

0.9226 

0 . 9202 

0.9179 

0.9155 

24 

1. 

1090 

1.1051 

1 . 1005 

1 . 0982 

1.0958 

1.0907 

26 

0.9199 

0.9174 

0.9148 

0.9123 

0 . 9097 

26 

1. 

1183 

1.1142 

1 . 1095 

1.1071 

1 . 1047 

1.0994 

28 

0.9150 

0.9122 

0 . 9094 

0.9067 

0.9040 

28 

1. 

1277 

1 . 1234 

1.1186 

1.1161 

1.1136 

1 . 1082 

30 

0.9101 

0 . 9070 

0 . 9040 

0.9012 

0.8983 

30 

1. 

1371 

1.1327 

1.1277 

1 . 1252 

1.1226 

1.1171 

35 

1. 

1613 

1 . 1565 

1.1512 

1 . 1486 

1 . 1458 

1 . 1402 

% 

15°C 

20°C 

25°C 

Determined  in  a  sealed  tube 

40 

1. 

1862 

1.1810 

1 . 1754 

1 . 1727 

1 . 1697 

1.1640 

1 

0  9948 

0 . 9939 

0.993 

(665) 

45 

1. 

2118 

1.2062 

1 . 2003 

1.1975 

1 . 1943 

1 . 1885 

2 

0.9905 

0.9895 

0.988 

% 

df 

50 

1. 

2380 

1.2320 

1.2258 

1.2229 

1.2195 

1.2136 

4 

0 . 9822 

0.9811 

0.980 

45 

0.849 

% 

50°  C 

60°C 

80°C 

% 

50°C 

60°C 

80°C 

6 

0 . 9742 

0.9730 

0.972 

50 

0.832 

1 

0.9919 

0.9870 

0.9755 

20 

1.0682 

1.0627 

1.0506 

8 

0.9665 

0.9651 

0.964 

55 

0.815 

2 

0.9958 

0.9908 

0 . 9793 

22 

1.0767 

1.0711 

1.0589 

10 

0.9591 

0.9575 

0.956 

60 

0.796 

4 

1.0036 

0.9985 

0.9869 

24 

1.0852 

1.0796 

1.0673 

12 

0.9519 

0.9501 

0.948 

65 

0.776 

6 

1.0114 

1.0063 

0 . 9946 

26 

1.0938 

1.0882 

1.0758 

14 

0.9450 

0.9430 

0.941 

70 

0.755 

8 

1.0193 

1.0142 

1.0024 

28 

1 . 1025 

1 . 0968 

1.0844 

16 

0.9383 

0.9362 

0.934 

75 

0.733 

10 

1.0272 

1.0221 

1.0102 

30 

1.1113 

1 . 1055 

1.0931 

18 

0.9317 

0.9295 

80 

0.711 

12 

1.0352 

1.0301 

1.0181 

35 

1 . 1342 

1.1281 

1.1154 

20 

0.9253 

0.9229 

85 

0.688 

14 

1.0433 

1.0381 

1.0261 

40 

1 . 1579 

1.1515 

1 . 1385 

22 

0.9190 

0.9164 

90 

0.665 

16 

1.0515 

1.0462 

1.0342 

45 

1 . 1822 

1.1757 

1 . 1623 

24 

0.9129 

0.9101 

95 

0.642 

18 

1.0598 

1.0544 

1.0424 

50 

1.2072 

1.2006 

1 . 1868 

26 

0 . 9069 

0 . 9040 

100 

0.618 

28 

0.9010 

0.8980 

%  (150)-.. 

1 

2 

| 

3 

4 

5 

30 

0.8951 

0.8920 

d\6. 

1.00314 

1 . 00730 

1  1- 

01145  |  1.01560  | 

1.01975 

32 

0.8892 

0  8832 

7.769 %f  (256) 

36 

0.8772 

0 

C 

0 

10 

20 

30 

40 

50 

38 

0.8712 

G 

ll 

1.03490 

1.03314 

1.03044 

1.02695 

1.02308 

1.01816 

40 

0.8651 

t  For  3.945  %  NH4NO3,  d\°  = 

1.01451  (256). 

00 


INTERNATIONAL  CRITICAL  TABLES 


NH4F  [JAB]  (288)**.  (36,  190) 


% 

df  I 

% 

d\ 8 

1  % 

df  | 

% 

df 

1 

1.0034  1 

4 

1.0178 

8 

1.0346 

12 

1.0487 

2 

1.0085  1 

6 

1 . 0265 

10 

1.0420 

14 

1.0547 

NH4CI  [JAB]  (548);  a  (219)**.  (551)*;  (1,  36,  38,  45,  86,  87, 
101,  105,  106,  144,  190,  199,  215,  218,  219,  221,  223,  224,  225,  229, 
247,  261,  278,  328,  344,  347,  378,  385,  425,  447,  449,  477,  483,  519, 
529,  533,  543,  573,  592,  596,  618,  644),  a  (38,  151,  211,  271,  609) 


% 

0°C 

10°C 

20°C 

25°C  | 

30°  C 

1 

1.0033 

1.0029 

1.0013 

1.0002 

0.9987 

2 

1.0067 

1.0062 

1.0045 

1 . 0033 

1.0018 

4 

1.0135 

1.0126 

1.0107 

1.0093 

1.0077 

6 

1.0201 

1.0189 

1.0168 

1.0153 

1.0136 

8 

1.0266 

1.0251 

1.0227 

1.0212 

1.0195 

10 

1 . 0329 

1.0311 

1 . 0286 

1.0270 

1.0253 

12 

1.0391 

1.0370 

1.0344 

1.0327 

1.0310 

14 

1.0451 

1 . 0428 

1.0401 

1.0383 

1.0366 

16 

1.0510 

1.0485 

1.0457 

1.0439 

1.0422 

18 

1 . 0568 

1.0541 

1.0512 

1.0494 

1.0477 

20 

1.0625 

1.0596 

1.0567 

1.0549 

1.0532 

22 

1.0681 

1.0651 

1.0621 

1.0603 

1.0587 

24 

1 . 0736 

1.0705 

1.0674 

1.0657 

1.0641 

% 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

0.9952 

0.9910 

0.9861 

0.9749 

0.9617 

2 

0.9982 

0.9940 

0.9891 

0.9780 

0.9651 

4 

1.0041 

0.9999 

0 . 9950 

0.9842 

0.9718 

6 

1.0100 

1.0058 

1.0009 

0.9903 

0 . 9784 

8 

1.0158 

1.0116 

1.0067 

0.9963 

0.9849 

10 

1.0216 

1.0174 

1.0125 

1.0022 

0.9912 

12 

1.0273 

1.0231 

1.0182 

1.0081 

0.9975 

14 

1.0329 

1.0287 

1.0239 

1.0140 

1.0036 

16 

1 . 0385 

1.0343 

1.0296 

1.0198 

1.0096 

18 

1.0441 

1.0399 

1.0353 

1.0255 

1.0155 

20 

1 . 0496 

1.0454 

1 . 0409 

1.0312 

1.0213 

22 

1.0551 

1.0509 

1.0465 

1.0369 

1.0271 

24 

1.0605 

1  0564 

1.0520 

1.0426 

1.0327 

Values  of  df'004  (37  3) 

0.01  %  I  0.02  %  I  0.03  %  |  0.04  %  |  0.05  % 


0.998  26593 10 . 998  2998s|0.998  33343j0.998  36668]0.998  3997.3 


5.2733  %  (2  7) 


d°4  df  I 

df 

df 

df  |  df  |  df 

1.01769|  1.01654 

1.01454 

1.01322 

1 . 01 17l|  1.00821!  100397 

%  (150) . 1 

0.5 

1 

2  |  3 

df . |  1.00063  |  1.00225  ]  1.00544  |  1.00859 

N.H5CI,  Hydrazine  hydrochloride  [JAB];  7.60%,  df  =  1.0295  (15) 


NH4OCI,  Hydroxylamine  hydrochloride  [JAB]  (15) 


% 

df 

1  % 

dT  | 

% 

df 

% 

df 

1 

1.0026 

6 

1 . 0246 

12 

1.0509 

18 

1.0770 

2 

1.0070 

8 

1.0334 

14 

1.0596 

4 

1.0158 

10 

1.0422 

16 

1.0683 

N2H6CL,  Hydrazine  dihydrochloride  [JAB]  (15) 


%... 

•1  1 

2 

4 

6 

8 

10 

a, 

tO 

o 

.  |  1 . 0026 

1.0070 

1.0158 

1.0247 

1.0338 

1.0431 

NH4CIO3  [LJG];  with  2.54%,  df  =  1.00831  (529) 
NH4CIO4  [LJG]  (291,  414)**;  (529)* 


%l|  df 

/720 

a4 

df  1!  % 

df 

df 

df 

1 

1.0039 

1.0029 

1.0018 

8 

1 . 0386 

1.0370 

1 . 0355 

2 

1.0088 

1.0077 

1.0065 

10 

1.0489 

1.0470 

1 . 0455 

4 

1.0186 

1.0173 

1.0160 

12 

1 . 0594 

1.0572 

1.0557 

6 

1.0285 

1  0271 

1 . 0257 

14 

1  0701 

1.0676 

1.0660 

NH^r  [JAB]  (229,  287,  483)**;  (36,  166,  190,  519,  543,  573,  596) 


% 

df 

df  I 

% 

df 

df 

% 

00 

df 

1 

1.0043 

1.0027 

14 

1.0822 

1 . 0799 

28 

1 . 1782 

1 . 1753 

2 

1.0100 

1 . 0084 

16 

1.0950 

1.0927 

30 

1 . 1933 

1 . 1901 

4 

1.0215 

1.0198 

18 

1.1081 

1 . 1058 

32 

1.2088 

1  2053 

6 

1.0332 

1.0314 

20 

1.1215 

1.1191 

34 

1.2247 

1 . 2209 

8 

1.0451 

1.0432 

22 

1.1352 

1.1327 

36 

1  2369 

10 

1.0572 

1.0552 

24 

1 . 1492 

1 . 1466 

38 

1 . 2533 

12 

1.0696 

1.0674 

26 

1 . 1635 

1  1608 

40 

1 . 2702 

NH4I  [JAB]  (287)**;  (36,  190,  225,  229,  342,  378,  483,  511,  519,  543, 

618) 


% 

df 

!  % 

df 

!  % 

df 

I  % 

Sl 

rf*  — 

Ctt 

1 

1.0050 

10 

1.0652 

20 

1 . 1407 

30 

1.2265 

2 

1.0114 

12 

1.0795 

22 

1 . 1570 

35 

1.2745 

4 

1 . 0244 

14 

1.0942 

24 

1 . 1737 

40 

1 . 3264 

6 

1.0377 

16 

1 . 1093 

26 

1 . 1908 

45 

1 . 3823 

8 

1.0513 

18 

1 . 1248 

28 

1 . 2084 

NH4HSO4  [JAB];  66.67%,  d\ 5  =  1.4429%;  df  =  1.4387%  (483) 

(NH4)2S04  [JAB]  (204,  505),  «  (375,  587)**;  (106,  155)*;  (1,  36, 
101,  190,  221,  223,  224,  225,  328,  342,  405,  425,  477,  483,  517, 
519,  529,  533,  573,  592,  615,  618,  642) 


%  1 

0°C 

10°C 

O 

0 

cvj 

25°C 

30°C 

1 

1.0061 

1.0058 

1.0041 

1 . 0030 

1.0015 

2 

1.0124 

1.0119 

1.0101 

1.0089 

1 .0074 

4 

1.0248 

1.0240 

1.0220 

1.0207 

1.0191 

6 

1.0372 

1.0360 

1.0338 

1.0324 

1.0308 

8 

1.0495 

1.0480 

1 . 0456 

1.0441 

1.0425 

10 

1.0618 

1.0600 

1.0574 

1.0558 

1.0542 

12 

1.0740 

1.0719 

1.0691 

1.0675 

1.0658 

14 

1.0861 

1.0837 

1.0808 

1.0791 

1.0774 

16 

1 . 0980 

1.0954 

1.0924 

1 . 0907 

1.0889 

18 

1 . 1098 

1 . 1070 

1 . 1039 

1 . 1022 

1 . 1003 

20 

1.1215 

1.1186 

1.1154 

1.1136 

1.1117 

22 

1.1332 

1.1302 

1.1269 

1 . 1250 

1.1231 

24 

1 . 1448 

1.1417 

1 . 1383 

1 . 1364 

1 . 1345 

26 

1 . 1563 

1.1531 

1 . 1496 

1 . 1477 

1 . 1458 

28 

1.1677 

1 . 1645 

1 . 1609 

1 . 1589 

1 . 1570 

30 

1.1791 

1.1757 

1.1721 

1.1701 

1.1681 

35 

1.2072 

1.2037 

1.2000 

1 . 1980 

1 . 1960 

40 

1.2350 

1.2314 

1.2277 

1.2257 

1.2237 

45 

1.2626 

1 . 2589 

1.2552 

1 . 2532 

1.2512 

50 

1 . 2899 

1 . 2862 

1.2825 

1 . 2805 

1 . 2785 

%  | 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

0.9980 

0.9939 

0 . 9890 

0.9777 

0 . 9644 

2 

1.0039 

0.9997 

0.9948 

0 . 9836 

0.9705 

4 

1.0155 

1.0113 

1.0064 

0.9953 

0.9826 

6 

1.0271 

1.0228 

1.0180 

1.0070 

0.9946 

8 

1.0387 

1.0344 

1.0296 

1.0187 

1.0066 

10 

1.0503 

1.0460 

1.0412 

1.0304 

1.0185 

12 

1.0619 

1.0576 

1.0527 

1.0421 

1.0303 

14 

1.0734 

1.0691 

1.0642 

1.0537 

1.0421 

16 

1.0849 

1.0805 

1.0757 

1.0653 

1.0539 

18 

1.0963 

1.0919 

1.0872 

1.0768 

1.0656 

20 

1.1077 

1 . 1033 

1.0986 

1.0883 

1.0772 

22 

1.1191 

1.1147 

1.1100 

1.0997 

1.0888 

24 

1 . 1304 

1 . 1260 

1.1214 

1.1111 

1 . 1003 

26 

1.1417 

1 . 1373 

1 . 1327 

1.1225 

1.1118 

28 

1 . 1529 

1 . 1485 

1 . 1439 

1 . 1338 

1.1232 

30 

1 . 1640 

1.1597 

1 . 1550 

1.1451 

1 . 1346 

35 

1.1919 

1.1876 

1 . 1829 

1.1731 

1 . 1629 

40 

1.2196 

1.2153 

1.2107 

1.2011 

1.1910 

45 

1.2471 

1.2429 

1 . 2384 

1 . 2290 

1.2189 

j>0 

1.2745 

1 . 2704 

1 . 2660 

1 . 2568 

1.2466  * 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (11-3  TO  16-11) 


61 


(NH4)2S04. — (Continued) 


%  (150)... 

1 

2 

3 

4 

5 

df . 

1 . 00500 

1.01097 

1.01689 

1.02277 

1.02861 

(NH4)2S206  [LJG];  with  2.45%,  df  =  1.00968  (529) 
(NH4)2S208  [JAB];  (602)  [LJG] 


% . 

1 

2 

3 

4 

df . 

1.0042 

1.0093 

1.0144 

1.0195 

NH4HSe03  [LJG];  with  4.87%,  df  =  1.0305  (463) 
(NH4)2Se03  [LJG];  with  4.08%,  df  =  1.0255  (463) 

HPOs  [LJG];  df  =  1.0141  with  1.954%;  =  1.1083  with  16.23% 

(17,  602) 


H3P03  [LJG]  (463,  660) 


% 

df 

% 

df 

% 

df-s 

% 

dV 

4.10 

1.0179 

26.77 

1 . 1336 

30.66 

1 . 1609 

73.69 

1.4665 

H3P04  [LJG]  (338,  525);  a  (203)**j  (349’  514),  «  (247)*J  (98,  144,  253,  254,  340,  463,  517,  526,  536,  551,  634,  635,  660) 


°C 

1% 

2% 

4% 

6% 

8% 

10% 

12% 

14% 

16% 

18% 

20% 

0 

1.0057 

1.0113 

1.0226 

1.0339 

1.0454 

1.0571 

1.0690 

1.0811 

1.0934 

1.1061 

1.1192 

10 

1.0054 

1.0109 

1.0219 

1 . 0330 

1.0442 

1.0557 

1.0673 

1.0792 

1.0914 

1 . 1039 

1.1167 

20 

1.0038 

1.0092 

1 . 0200 

1.0309 

1.0420 

1.0532 

1.0647 

1.0764 

1.0884 

1 . 1008 

1.1134 

25 

1.0026 

1.0079 

1.0187 

1.0295 

1.0405 

1.0517 

1.0631 

1.0747 

1.0866 

1 . 0990 

1.1115 

30 

1.0012 

1.0065 

1.0172 

1.0279 

1.0388 

1.0499 

1.0612 

1.0728 

1.0847 

1 . 0969 

1 . 1094 

40 

0.9976 

1.0029 

1.0135 

1.0241 

1 . 0349 

1.0459 

1.0571 

1.0685 

1.0803 

1 . 0925 

1 . 1048 

°C 

22% 

24% 

26% 

28% 

30% 

35% 

40% 

45% 

50% 

55% 

60% 

10 

1 . 1298 

1.1431 

1 . 1567 

1 . 1705 

1.1846 

1.221 

1.259 

1.299 

1.341 

1.385 

1.432 

20 

1  1263 

1 . 1395 

1.1529 

1.1665 

1 . 1805 

1.216 

1.254 

1.293 

1.335 

1.379 

1.426 

25 

1 . 1243 

1 . 1374 

1 . 1507 

1 . 1643 

1 . 1782 

1.214 

1.251 

1.291 

1.332 

1.376 

1.423 

30 

1 . 1222 

1.1352 

1 . 1484 

1 . 1620 

1 . 1758 

1.211 

1.249 

1.288 

1.329 

1.373 

1.420 

°C  I  65%  I  70%  i  75%  |  80%  |  85%  I  90%  |  92%  |  94%  |  96%  |  98%  |  100% 


10 

1.481 

1.533 

20 

1.475 

1.526 

1.579 

1.633 

1.689 

1.746 

1.770 

1.794 

1.819 

1.844 

1.870 

25 

1.471 

1.522 

1.575 

1.629 

1.685 

1.743 

1.766 

1.790 

1.815 

1.840 

1.866 

30 

1.468 

1.519 

1.572 

1.626 

1.682 

1.738 

1.762 

1.786 

1.811 

1.836 

1.862 

40 

1.730 

1.754 

1.778 

1.803 

1.828 

1.854 

50 

1.723 

1.747 

1.771 

1.796 

1.821 

1.846 

60 

1.715 

1.740 

1.764 

1.789 

1.815 

1.841 

%t 

df  (349)  | 

%t 

df  (349) 

%t 

df  (349) 

0.1 

0.999  221 

0.8 

1.003  095 

2.5 

1.012  33 

0.2 

0.999  793 

1.0 

1.004  19 

3.0 

1.015  05 

0.4 

1.000  900 

1.5 

1.006  91 

4.0 

1.020  52 

0.6 

1.002  000 

2.0 

1.009  61 

t  A  correction  of  1  %  was  applied  to  the  concentrations  of  this  table. 


NH4H,P03  [LJG];  with  3.30%,  df  =  1.0131  (463) 
(NH4)2HP03  [LJG];  with  2.90%,  df  =  1.0141  (463) 
NH4H2P04  [LJG];  with  2.88%,  df  =  1.0174  (463) 
(NH4)2HP04  [LJG];  with  6.36%,  df  =  1.038  (144);  with  6.90%, 

df  =  1.0360  (561) 

(NH4)3P04  ILJG];  with  2.49%,  df  =  1.00971  (463) 

As203  [JAB]  (”2)  [LJG];  df  =  1.0032  with  0.5%;  =  1.0073  with 

1.0% 

H3As04  [JAB]  (514)**;  (76,  356,  453,  463,  496,  517,  536)  [LJG] 


% 

df 

df 

1  % 

d\ 6 

1  % 

df 

1 

1.0057 

1.0037 

16 

1.1128 

35 

1.2829 

2 

1.0124 

1.0103 

18 

1 . 1285 

40 

1 . 3370 

4 

1.0260 

1.0237 

20 

1 . 1447 

45 

1.3959 

6 

1.0398 

1.0373 

22 

1.1614 

50 

1.4602 

8 

1.0538 

1.0512 

24 

1 . 1785 

55 

1 . 5304 

10 

1.0681 

1.0655 

26 

1.1961 

60 

1 . 6070 

12 

1.0826 

1.0803 

28 

1.2143 

65 

1.6904 

14 

1.0975 

1.0956 

30 

1.2331 

70 

1.7811 

Asl3  [LJG];  with  1.90%,  d\ 9  =  1.0192  (76) 
NH4H2As04  [LJG];  with  4.00%,  df  =  1.0235  (463) 
(NH4)3As04  [LJG];  with  3.22%,  df  =  1.0170  (463) 
Ci2HioC1I,  Diphenyliodonium  chloride  [JAB]  (583) 


% . 

1 

2 

3 

df . 

1.0025 

1.0067 

1.0110 

C5Hi2S02,  Trimethylsulfonium  acetate,  [JAB];  with  3.41%,  df  = 

1.0018  (529) 

C3H9C1S,  Trimethylsulfonium  chloride,  [JAB];  with  2.82%,  df  = 

1.0014  (529) 

C3H9BrS,  Trimethylsulfonium  bromide,  [JAB];  with  1.00%,  df  = 

0.9993  (35) 

C3H9IS,  Trimethylsulfonium  iodide,  [JAB];  with  1.00%,  df  = 

0.9975  (35) 

C24H20I2SO4,  Diphenyliodonium  sulfate,  [JAB];  with  6.43%, 
df  =  1.0291  (583) 

HCN  [JAB]  (238,  617)**;  (88)  [L  JG] ;  Cf.  (672) 


% 

d\ 

df 

df 

df  | 

1  % 

df 

80 

0.759 

1 

0.998 

82 

0.758 

0.752 

2 

0.996 

84 

0.757 

0.751 

0.745 

4 

0.993 

86 

0.757 

0.751 

0.744 

0.738 

6 

0.989 

88 

0.751 

0.744 

0.738 

0.731 

8 

0.984 

90 

0.744 

0.737 

0.731 

0.724 

10 

0.978 

92 

0.738 

0.731 

0.724 

0.717 

12 

0.971 

94 

0.731 

0.724 

0.717 

0.711 

14 

0.964 

96 

0.725 

0.717 

0.711 

0.704 

16 

0.956 

98 

0.718 

0.711 

0.704 

0.697 

100 

0.712 

0.704 

0.697 

0.691 

NH4CH02,  Formate  [JAB]  (484)**;  (211,  463) 


% 

df 

df 

% 

df 

df  | 

% 

df 

df 

1 

1.0019 

0.9998 

14 

1.0366 

1.0339 

28 

1.0713 

1.0678 

2 

1.0046 

1.0025 

16 

1.0418 

1.0389 

30 

1.0760 

1.0724 

4 

1.0101 

1.0078 

18 

1.0469 

1.0439 

35 

1.0874 

1.0836 

6 

1.0155 

1.0131 

20 

1.0519 

1.0488 

40 

1.0984 

1.0944 

8 

1 . 0209 

1.0184 

22 

1.0568 

1.0536 

45 

1 . 1089 

1.1048 

10 

1 . 0262 

1.0236 

24 

1.0617 

1.0584 

50 

1.1189 

1.1148 

12 

1.0314 

1.0288 

26 

1.0665 

1.0631 

55 

1 . 1285 

1 . 1245 
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“(NH4)2C03”  (NH4HC03.NH4C02NH2)  [JAB]  (2i5)**; 

(241,  242,  395,  509,  510)  [LJG] 


% 

df 

1  % 

df 

% 

df 

1  % 

df 

1 

1 . 0026 

10 

1.0335 

20 

1.0675 

30 

1 . 1006 

2 

1.0061 

12 

1.0403 

22 

1 . 0742 

35 

1.1157 

4 

1.0130 

14 

1.0471 

24 

1.0808 

40 

1 . 1294 

6 

1.0199 

16 

1.0539 

26 

1.0874 

45 

1.1417 

8 

1.0267 

18 

1.0607 

28 

1.0940 

NH4C2H04,  Acid  oxalate  [JAB];  with  3.57%  df  =  1.0140  (463) 
NH4C2H3Q2,  Acetate  [JAB]  (288,  484)**;  (211,  224,  463,  529) 


% 

df 

df 

df  II  % 

d f 

df 

df 

1 

1.0013 

1.0008 

0 . 9992 

20 

1.0397 

1.0393 

1.0368 

2 

1.0034 

1.0030 

1.0013 

22 

1.0434 

1.0429 

1.0404 

4 

1.0077 

1.0074 

1.0055 

24 

1.0470 

1.0465 

1.0439 

6 

1.0119 

1.0117 

1.0096 

26 

1.0505 

1.0500 

1.0473 

8 

1.0161 

1.0159 

1.0136 

28 

1.0540 

1.0535 

1.0507 

10 

1.0202 

1.0200 

1.0176 

30 

1.0573 

1.0569 

1.0540 

12 

1.0242 

1.0240 

1.0216 

35 

1.0654 

1.0618 

14 

1.0282 

1.0279 

1.0255 

40 

1.0729 

1.0691 

16 

18 

1.0321 

1.0359 

1.0318 

1.0356 

1 . 0294 
1.0331 

45 

1.0800 

1.0760 

NH4C2H303,  Glycolate  [JAB];  with  4.65%,  d4°  =  1.0263  (463) 
(NH4)2C204,  Oxalate  [JAB];  (463) 

% . !  1  |  2  1  3  1  4 

df . |  1,0031  |  1.0080  1  1.0128  |  1.0176 


NH4C,Hs02,  Propionate  [JAB]  (484) **;  (463) 


%  1  df 

df 

1  % 

dl 6 

df  1 

1  % 

dl6 

df 

1 

1.0011 

0.9989 

16 

1.0285 

1.0254 

35 

1 . 0549 

1.0506 

2 

1.0030 

1 . 0008 

18 

1.0318 

1.0285 

40 

1.0599 

1 . 0554 

4 

1.0069 

1.0045 

20 

1.0350 

1.0316 

45 

1.0642 

1.0595 

6 

1.0107 

1.0081 

22 

1.0381 

1.0345 

50 

1.0678 

1.0629 

8 

1.0145 

1.0117 

24 

1.0410 

1.0373 

55 

1.0707 

1 . 0657 

10 

1.0182 

1.0153 

26 

1.0438 

1.0400 

60 

1.0729 

1.0679 

12 

1.0218 

1.0188 

28 

1.0465 

1.0425 

14 

1.0252 

1.0222 

30 

1.0491 

1 . 0450 

NH4C3H503,  Lactate  [JAB];  with  5.36%,  df  =  1.0169  (463) 
NH4C4Ho04,  Acid  succinate  [JAB];  with  4.50  %,  df  =  1.0140  (463) 
NH4C4H606,  Acid  malate,  [JAB]  (463,  546)** 


% 

dl°  | 

1  % 

df 

% 

dj°  1 

% 

df 

1 

1.002 

8 

1.030 

16 

1.063 

24 

1.098 

2 

1.006 

10 

1.038 

18 

1.072 

26 

1.107 

4 

1.014 

12 

1.047 

20 

1.081 

6 

1.022 

14 

1.055 

22 

1.089 

NH4C4H702,  n-Butyi’ate,  [JAB];  with  5.26%,  d4°  =  1.0062  (463) 
NH4C4H702,  Isobutyrate,  [JAB];  with  5.26%,  d4°  =  1.0064  (463) 
C4Hi2N203,  Tetramethylammonium  nitrate,  [JAB];  with  3.40%, 
df  =  1.0014  (529) 

(NH4)2C4H404,  Succinate,  [JAB];  with  3.80%,  df  =  1.0126  (463) 


(NH4)2C4H405,  Malate  (JAB]  (463,  546)** 


% 

df 

% 

df 

% 

df 

% 

dr 

1 

1.002 

12 

1.046 

24 

1.095 

45 

1.185 

2 

1.006 

14 

1.054 

26 

1.104 

50 

1.207 

4 

1.014 

16 

1.062 

28 

1.112 

55 

1.230 

6 

1.022 

18 

1.070 

30 

1.120 

60 

1.253 

8 

1.030 

20 

1.079 

35 

1.142 

10 

1.038 

22 

1.087 

40 

1.163 

(NH4)2C4H406,  Tartrate  [JAB];  4.60  %,  df  =  1.0200  (463)**;  (571) 
NH4C6H707,  Dihydrogen  citrate  [JAB];  5.23%,  df  =  1.0207  (463) 
C6Hi6N02,  Tetramethylammonium  acetate  [JAB];  with  3.33%, 

df  =  0.9981  (529) 

(NEDaCeHsCL,  Citrate  [JAB];  with  4.05%,  df  =  1.0172  (463) 


CH6C1N,  Methylamine  hydrochloride  [JAB];  with  19.67  %,  df  = 

1.0343  (4  5) 

C2H8C1N,  Dimethylamine  hydrochloride  [JAB]  (1S) 


% 

df 

% 

dr 

1  % 

df  | 

% 

df 

1 

0 . 9992 

4 

1.0024 

8 

1.0065 

12 

1.0104 

2 

1.0003 

6 

1.0045 

10 

1.0085 

14 

1.0123 

C2H8C1N,  Ethylamine  hydrochloride  [LJG]  (542)**;  (483)*- 

(15,  328,  329)  [JAB] 


% 

df 

1  % 

df 

1  % 

df 

1  % 

df 

1 

0 . 9992 

10 

1.0096 

20 

1.0204 

45 

1.0413 

2 

1 . 0003 

12 

1.0118 

25 

1.0254 

50 

1.0441 

4 

1.0027 

14 

1.0140 

30 

1.0300 

55 

1.0464 

6 

1.0050 

16 

1.0162 

35 

1.0342 

60 

1.0482 

8 

1.0073 

18 

1.0183 

40 

1.0380 

65 

1 . 0495 

C4Hi2C1N,  Diethylamine  hydrochloride  [LJG]  (542)**;  (483) *• 

(15)  [JAB] 


% 

df 

1  % 

df 

% 

df 

1  % 

df 

1 

0.99835 

12 

1.00209 

24 

1.00675 

45 

1.0136 

2 

0.99869 

14 

1.00280 

26 

1.00758 

50 

1.0144 

4 

0.99936 

16 

1.00354 

28 

1.00839 

55 

1.0147 

6 

1 . 00004 

18 

1.00431 

30 

1.00918 

60 

1.0145 

8 

1 . 00072 

20 

1.00510 

35 

1.0110 

10 

1.00140 

22 

1 . 00592 

40 

1.0125 

C4H,2C1N, 

Tetramethylammonium  chloride,  [JAB]  (15>  529) 

% 

df  | 

%  1 

df  | 

% 

d4°  | 

% 

dr 

1 

0.9984 

4 

0.9991 

8 

1 . 0003 

12 

1.0015 

2 

0.9987 

6 

0 . 9997 

10 

1 . 0009 

14 

1.0021 

CeHgCIN,  Aniline  hydrochloride  [JAB]  (18) 


% 

df? 

1  % 

df? 

1  % 

df? 

1  % 

df? 

1 

1 . 0020 

10 

1.0205 

20 

1.0409 

30 

1.0613 

2 

1.0041 

12 

1.0246 

22 

1.0450 

35 

1.0715 

4 

1.0082 

14 

1.0287 

24 

1.0491 

6 

1.0123 

16 

1.0327 

26 

1.0531 

8 

1.0164 

18 

1.0368 

28 

1.0572 

Cr,Hi6ClN,  Triethylamine  hydrochloride  [JAB]  (542) 


% 

df 

% 

df 

% 

df 

1  % 

df 

1 

0.9980 

12 

0.9991 

24 

1 . 0025 

45 

1.0118 

2 

0.9981 

14 

0.9995 

26 

1.0033 

50 

1.0142 

4 

0 . 9982 

16 

1.0000 

28 

1.0041 

55 

1.0166 

6 

0 . 9984 

18 

1.0006 

30 

1.0049 

8 

0 . 9986 

20 

1.0012 

35 

1.0071 

10 

0.9988 

22 

1.0018 

40 

1 . 0094 

CsH2oC1N,  Tetraethylammonium  chloride  [JAB]  ( 5 4 2) 

% 

df  I 

% 

df  | 

1  % 

df 

1  % 

df 

1 

0 . 9983 

12 

1.0011 

24 

1 . 0060 

45 

1.0199 

2 

0.9986 

14 

1.0017 

26 

1.0072 

50 

1.0241 

4 

0.9990 

16 

1.0024 

28 

1.0084 

55 

1 . 0287 

6 

0.9995 

18 

1.0032 

30 

1.0097 

60 

1.0337 

8 

1.0000 

20 

1.0041 

35 

1.0127 

10 

1.0006 

22 

1.0050 

40 

1.0161 

Ci2H28C1N,  Tetrapropylammonium  chloride  [JAB]  (416) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

1 

0.9997 

0.9995 

0 . 9980 

0.9968 

0 . 9954 

0.9916 

0.9872 

2 

.9995 

.9993 

.9977 

.9965 

.9950 

.9911 

.9864 

4 

.9992 

.9989 

.9972 

.9960 

.9944 

.9901 

.9849 

6 

.9990 

.9986 

.9968 

.9955 

.9938 

.9892 

.9836 

8 

.9989 

.9984 

.9965 

.9951 

.9933 

.9884 

.9825 

10 

.9990 

.9983 

.9963 

.9948 

.9929 

.9877 

.9816 

12 

.9991 

.9984 

.9962 

.9945 

.9925 

.9871 

.9808 

14 

.9993 

.9985 

.9961 

.9943 

.9922 

.9866 

.9801 

16 

.9997 

.9987 

.9960 

.9942 

.9920 

.9862 

.9795 

* 
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C^HasClN. — ( Continued, ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

18 

1.0003 

0.9989 

0.9961 

0.9941 

0.9918 

0.9859 

0.9791 

20 

1.0011 

.9993 

.9962 

.9941 

.9917 

.9857 

.9788 

22 

1.0020 

.9999 

.9965 

.9943 

.9919 

.9856 

.9786 

24 

1.0031 

1.0007 

.9970 

.9947 

.9922 

.9858 

.9787 

26 

1.0044 

1.0017 

.9977 

.9953 

.9926 

.9862 

.9789 

28 

1 . 0058 

1.0029 

.9986 

.9961 

.9931 

.9868 

.9793 

NH4C2H2CIO2,  Chloroacetate  [JAB];  5.58%,  d\°  =  1.0191  (463) 
NH4C2HCI2O2,  Dichloroacetate  [JAB];  7.30%,  d\°  =  1.0282  (463) 
NH4C2CLO2,  Trichloroacetate  [JAB];  9.02%,  d\°  =  1.0391(463) 
C3H6C1NQ2>  Methyl  chloroaminoacetic  acid  [JAB]  (15) 


% 

df 

% 

df 

% 

df 

% 

d\° 

1 

1.0004 

4 

1.0069 

8 

1.0156 

12 

1.0242 

2 

1.0026 

6 

1.0113 

10 

1.0199 

14 

1.0284 

Ci2H10 

IN03,  Diphenyliodonium  nitrate  [JAB]  (583) 

% . 

1 

2 

3 

dj° . 

1 . 0024 

1 

.0068 

1. 

0114 

NH4CNS  [JAB]  (236, 

2  8  8)  *  * 

(155,  555 

)  [LJG] 

% 

00 

ts" 

% 

d\s  | 

% 

dV  I 

% 

df 

1 

1.0009 

16 

1.0356 

30 

1.0645 

46 

1 . 1007 

2 

1.0032 

18 

1 . 0402 

32 

1.0687 

48 

1 . 1057 

4 

1.0078 

20 

1.0448 

34 

1.0730 

50 

1.1108 

6 

1.0124 

22 

1.0495 

36 

1.0774 

52 

1.1161 

8 

1.0170 

24 

1.0542 

38 

1.0818 

54 

1.1214 

10 

1.0216 

26 

1.0589 

40 

1.0863 

56 

1 . 1268 

12 

1.0263 

28 

1 . 0636 

42 

1.0910 

58 

1 . 1322 

14 

1.0309 

44 

1.0958 

(NH4)2CH2(S03)2,  Methanedisulfonate  [JAB];  with  5.28%,  dl°  = 

1.0108  (529) 

NH4C2H6SO4,  Hydroxyethylsulfonate  [JAB];  with  3.58%,  d\°  = 

1.0115  (529) 

C3H9NO3S,  Trimethylsulfonium  nitrate  [JAB];  with  3.48%,  d\°  = 

1.0056  (529) 


NH4C6H5SO3,  Benzenesulfonate  [JAB];  with  4.38%,  d\a  =  1.0110 

(529) 

C6H15O2P,  Tetramethylphosphonium  acetate  [JAB];  with  2.76%, 

d\b  =  0.9972  (529) 

C4H12CIP,  Tetramethylphosphonium  chloride  [JAB];  with  3.17%, 

df  =  0.9968  (529) 

C4H12O 3NP ,  Tetramethylphosphonium  nitrate  [JAB];  with  3.83  %, 

df  =  1.0005  (529) 

PbCl2  [LJG]  (602)  ||  Pb(C103)2  [JAB]  (602)  [LJG] 


% 

dj# 

1  % 

d1/ 

1  % 

d\6 

!  % 

d\ 5 

0.1 

1 . 00006 

0.6 

1.00472 

1 

1.0075 

10 

1.0911 

0.2 

1.00099 

0.8 

1.00658 

2 

1.0161 

12 

1.1115 

0.4 

1.00285 

1.0 

1.00844 

4 

1.0338 

14 

1.1326 

6 

1.0523 

16 

1 . 1544 

8 

1.0714 

Pb(NOs)2  [LJG]  (250,  291)**;  (46,  84,  106,  144,  205,  206,  224,  278, 
360,  361,  375,  378,  384,  509,  510,  533,  534,  561,  592,  629)f  a  (375) 


°C 

1% 

2% 

4% 

6% 

8% 

0 

1.0089 

1.0180 

1.0364 

1.0554 

1.0749 

10 

1.0086 

1.0175 

1.0357 

1.0544 

1.0737 

18 1 

1.0074 

1.0163 

1.0344 

1.0529 

1.0720 

20 

1.0070 

1.0159 

1.0339 

1.0524 

1.0715 

25 

1.0058 

1.0146 

1.0325 

1.0509 

1.0699 

30 

1.0044 

1.0132 

1.0310 

1.0493 

1.0682 

40 

1.0009 

1.0096 

1.0273 

1.0454 

1.0642 

50 

0.9967 

1.0053 

1.0228 

1.0409 

1.0595 

60 

0.9917 

1.0003 

1.0178 

1.0357 

1.0542 

70 

0.9863 

0.9948 

1.0122 

1.0300 

1.0483 

Pb(N03)2. — ( Continued ) 


°C 

10% 

12% 

14% 

16% 

18% 

0 

1.0951 

1.1160 

1.1377 

1.1602 

1.1838 

10 

1.0936 

1.1143 

1 . 1357 

1 . 1580 

1.1814 

18 1 

1.0918 

1.1123 

1 . 1336 

1 . 1557 

1 . 1789 

20 

1.0912 

1.1117 

1 . 1329 

1 . 1550 

1 . 1782 

25 

1 . 0896 

1.1100 

1.1311 

1.1531 

1 . 1762 

30 

1.0878 

1.1081 

1.1291 

1.1511 

1.1741 

40 

1.0836 

1 . 1038 

1 . 1247 

1 . 1465 

1 . 1692 

50 

1.0788 

1.0988 

1.1196 

1.1412 

60 

1.0733 

1.0932 

1.1138 

1.1353 

70 

1.0673 

1.0870 

1 . 1074 

1 . 1287 

°C 

20% 

22  % 

24% 

26% 

28% 

30% 

0 

1.2083 

1.2334 

1.2590 

1 . 2848 

1.3107 

1 . 3363 

10 

1.2057 

1.2306 

1.2559 

1.2815 

1.3072 

1.3326 

18  f 

1.2030 

1 . 2277 

1.2529 

1.2783 

1.3037 

1.3289 

20 

1.2022 

1 . 2269 

1.2520 

1.2774 

1.3028 

1.3279 

25 

1 . 2002 

1.2248 

1 . 2498 

1.2750 

1.3002 

1.3254 

30 

1 . 1979 

1 . 2224 

1.2473 

1.2725 

1.2977 

1 . 3226 

40 

1 . 1928 

1.2171 

1.2418 

1 . 2667 

1.2917 

1.3164 

t  Density  data  are  discordant  except  at  18°C. 


Pb(C2H302')2,  Acetate  [JAB];  (288)**;  (144,  221,  223,  426,  469,  509) 


% 

d\s 

% 

< 

1  % 

d\* 

% 

d]f. 

1 

1.0061 

10 

1.0768 

20 

1 . 1663 

30 

1.2711 

2 

1.0137 

12 

1.0936 

22 

1.1860 

35 

1.3304 

4 

1 . 0290 

14 

1.1109 

24 

1.2063 

40 

1 . 3994 

6 

1 . 0446 

16 

1 . 1283 

26 

1.2273 

8 

1 . 0605 

18 

1 . 1473 

28 

1.2489 

SnCl 

[JAB]  (221)**;  ( 

106)  [LJG] 

% 

d\b 

1  % 

d\ 6 

1  % 

d\> 

% 

d\6 

1 

1.0068 

12 

1.0986 

24 

1.2159 

45 

1.4897 

2 

1.0146 

14 

1.1167 

26 

1.2377 

50 

1 . 5729 

4 

1.0306 

16 

1 . 1353 

28 

1.2603 

55 

1.6656 

6 

1.0470 

18 

1.1545 

30 

1.2S37 

60 

1.7695 

8 

1.0638 

20 

1 . 1743 

35 

1.3461 

65 

1 . 8865 

10 

1.0810 

22 

1 . 1948 

40 

1.4145 

SnCl4  [JAB]  (221,  291)**;  (106,  272)  [LJG] 


% 

d\b 

d\ 8  ||% 

d\b 

co 

’^3 

d\b 

% 

d\b 

1 

1.007 

1.0065 

12 

1.099 

1.0974 

24 

1.212 

45 

1.475 

2 

1.015 

1.0145 

14 

1.117 

1.1150 

26 

1.233 

50 

1.555 

4 

1.031 

1.0306 

16 

1.135 

1.1331 

28 

1.255 

55 

1.644 

6 

1.047 

1.0469 

18 

1.154 

1.1516 

30 

1.278 

60 

1.742 

8 

1.064 

1.0634 

20 

1.173 

1 . 1706 

35 

1.337 

65 

1.851 

10 

1.081 

1 . 0802 

22 

1.192 

1 . 1901 

40 

1.403 

70 

1.971 

ThCl4  [JAB]  (291)  [LJG] 


% 

d\* 

1  % 

d\s 

% 

d\s 

% 

d\* 

1 

1.0080 

8 

1.0786 

16 

1 . 1707 

24 

1.2769 

2 

1.0175 

10 

1.1005 

18 

1.1958 

26 

1.3063 

4 

1.0371 

12 

1.1231 

20 

1.2218 

28 

1.3371 

6 

1.0575 

14 

1 . 1465 

22 

1 . 2488 

Th(N03)4  [JAB]  (357)  [LJG] 


% 

d\5 

1  % 

d\b 

% 

d\b 

1  % 

d\h 

1 

1.0079 

6 

1.0546 

12 

1.1176 

18 

1.1885 

2 

1.0169 

8 

1.0747 

14 

1.1404 

4 

1.0354 

10 

1.0957 

16 

1 . 1640 

InBrs  [JAB]  (289)  [LJG] 


% 

oo 

r-<  •<*< 

T3 

1  % 

< 

% 

d\ 3 

% 

d\s 

1 

1.0070 

10 

1.0888 

20 

1 . 1956 

30 

1 . 3230 

2 

1.0155 

12 

1 . 1088 

22 

1.2191 

32 

1.3523 

4 

1.0329 

14 

1 . 1295 

24 

1.2434 

6 

1.0509 

16 

1 . 1508 

26 

1.2687 

8 

1.0695 

18 

1 . 1728 

28 

1 . 2952 

64 
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TlOH  [JAB]  (16)**;  (529)  [LJG] 


% 

d\> 

1  % 

d? 

1  % 

d\ 6 

I  % 

a. 

»e*.  >— 

Or 

20 

1.220 

24 

1.284 

28 

1.347 

32 

1.411 

22 

1.252 

26  f 

1.315 

30 

1.379 

34 

1.443 

t  Supersaturated  above  26  %  . 


T1F  [JAB]  (291)**;  (602)  [LJG] 


% 

d\a 

1  % 

d\ 8  1 

% 

d\*  1 

% 

d\a 

1 

1.0082 

8 

1 . 0804 

16 

1 . 1765 

24 

1.2868 

2 

1.0179 

10 

1.1031 

18 

1.2026 

26 

1.3174 

4 

1.0379 

12 

1 . 1267 

20 

1 . 2296 

28 

1.3495 

6 

1.0587 

14 

1.1512 

22 

1 . 2576 

30 

1.3833 

TIClOs  [LJG];  with  2.210%,  d\5  =  1.01791  (602) 
TI2SO4  [JAB]  (291,  309,  602)**;  (106,  206,  529)  [LJG] 


% 

15°C 

20°  C 

25°C 

30°C 

1 

1.0084 

1.0076 

1.0064 

1 . 0049 

2 

1.0178 

1.0170 

1.0158 

1.0142 

3 

1.0274 

1.0265 

1.0253 

1.0237 

4 

5 

1.0370 

1.0360 

1.0456 

1.0348 

1.0333 

TINO3  [JAB]  (317,  602,  629)**;  (529)  [LJG] 

%  1  ~0°C  I  10°C  I  15°C  I  20°C  I  25°C 


1 

1.0088 

1.0086 

1.0077 

1.0067 

1 . 0056 

2 

1.0179 

1.0172 

1.0164 

1.0154 

1.0142 

3 

1.0271 

1.0263 

1 . 0253 

1 . 0242 

1 . 0230 

4 

1 . 0344 

1.0319 

5 

1.0436 

1.0409 

6 

1.0501 

7 

< 

1 . 0594 

T1C2H302,  Acetate  [JAB];  with  2.19%,  d\&  =  1.0154  (529) 

ZllCL  [GS]  (288,  366)**;  (507,  657)*;  (23,  86,  106,  150,  203,  261, 
384,  417.5,  462,  464,  466,  599,  618,  628,  629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0192 

1.0186 

1.0167 

1.0154 

1.0138 

1 . 0099 

4 

1.0384 

1.0373 

1  0350 

1.0335 

1.0317 

1 . 0274 

6 

1 . 0576 

1.0559 

1.0532 

1.0515 

1 . 0495 

1 . 0448 

8 

1.0769 

1.0746 

1.0715 

1.0696 

1.0673 

1 . 0624 

10 

1.0963 

1.0934 

1.0819 

1.0878 

1.0853 

1.0801 

12 

1.1159 

1.1124 

1 . 1085 

1 . 1063 

1 . 1036 

1.0980 

14 

1 . 1357 

1.1318 

1 . 1275 

1.1251 

1 . 1223 

1.1163 

16 

1 . 1558 

1.1515 

1 . 1468 

1 . 1442 

1.1413 

1 . 1350 

18 

1 . 1762 

1.1715 

1 . 1665 

1 . 1638 

1 . 1607 

1 . 1541 

20 

1 . 1970 

1.1919 

1 . 1866 

1.1836 

1 . 1804 

1 . 1736 

25 

1  2500 

1.2441 

1  2380 

1.2348 

1.2313 

1 . 2240 

30 

1.3062 

1.2996 

1.2928 

1.2894 

1.2856 

1.2778 

35 

1 . 3668 

1.3595 

1 . 3522 

1.3485 

1 . 3445 

1.3362 

40 

1.4329 

1.4250 

1.4173 

1.4133 

1 . 4090 

1.4003 

45 

1 . 5050 

1 . 4972 

1 . 4890 

1.4847 

1.4802 

1.4711 

50 

1 . 5860 

1.5771 

1.5681 

1 . 5636 

1 . 5590 

1.5495 

55 

1.655 

1.651 

1.646 

60 

1.749 

1.745 

1.740 

65 

1.851 

1.847 

1.842 

70 

1.962 

1.957 

1.952 

75 

2.076 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0055 

1.0003 

0 . 9945 

0.9882 

0.9812 

0 . 9739 

4 

1.0227 

1.0172 

1.0110 

1.0044 

0.9971 

0.9894 

6 

1.0398 

1.0340 

1.0274 

1.0206 

1.0130 

1.0051 

8 

1.0570 

1.0508 

1.0439 

1.0369 

1.0291 

1.0211 

10 

1.0744 

1.0679 

1.0606 

1.0535 

1.0456 

1.0374 

12 

1.0921 

1.0853 

1.0779 

1.0704 

1 . 0625 

1.0541 

14 

1.1101 

1 . 1030 

1.0955 

1.0877 

1.0798 

1.0712 

16 

1 . 1284 

1  1212 

1.1135 

1 . 1055 

1.0975 

1.0888 

ZnCL. —  ( Continued ) 


% 

50°C 

|  60°C 

|  70°C 

80°C 

90°C 

100°C 

18 

1 . 1472 

1 . 1399 

1 . 1320 

1 . 1238 

1.1137 

1 . 1069 

20 

1.1665 

1 . 1590 

1.1510 

1 . 1428 

1 . 1345 

1 . 1255 

25 

1.2163 

1.2084 

1 . 1999 

1.1914 

1 . 1827 

1 . 1734 

30 

1 . 2696 

1.2614 

1 . 2526 

1.2438 

1.2347 

1.2252 

35 

1.3276 

1.3190 

1.3101 

1.3009 

1.2915 

1.2818 

40 

1.3913 

1.3824 

1.3732 

1.3637 

1.3542 

1.3441 

45 

1.4617 

1 . 4525 

1 . 4428 

1.4331 

1.4238 

1.4130 

50 

1 . 5399 

1 . 5300 

1.5199 

1 . 5097 

1 . 5009 

1 . 4892 

Zn(C103)2  [GS]  (287)**;  (602)* 


% 

dli 

1  % 

d?  I 

% 

d\a 

I  % 

d\8 

2 

1.0146 

10 

1 . 0823 

18 

1 . 1579 

35 

1.3535 

4 

1 . 0309 

12 

1 . 1004 

20 

1 . 1783 

6 

1.0476 

14 

1.1190 

25 

1 . 2322 

8 

1.0647 

16 

1.1381 

30 

1.2908 

ZnBr2  [GS]  (366,  368,  507) 


% 

0°C 

H- 

O 

O 

O 

20°C 

25°C 

30°C 

40°C 

2 

1.0188 

1.0184 

1.0167 

1.0154 

1.0139 

1.0102 

4 

1.0381 

1.0374 

1.0354 

1 . 0340 

1.0324 

1 . 0285 

6 

1.0578 

1.0567 

1.0544 

1.0529 

1.0512 

1.0471 

8 

1.0777 

1.0763 

1.0738 

1.0721 

1.0704 

1.0660 

10 

1.0980 

1.0962 

1.0935 

1.0917 

1.0899 

1 . 0852 

12 

1.1186 

1.1165 

1.1135 

1.1116 

1 . 1096 

1 . 1046 

14 

1.1396 

1.1371 

1.1338 

1.1318 

1 . 1296 

1 . 1244 

16 

1 . 1609 

1 . 1580 

1.1544 

1 . 1523 

1 . 1500 

1 . 1445 

18 

1 . 1825 

1 . 1792 

1.1753 

1 . 1730 

1 . 1706 

1 . 1649 

20 

1 . 2043 

1 . 2007 

1 . 1965 

1.1941 

1.1915 

1 . 1855 

25 

1.2641 

1 . 2594 

1.2543 

1.2516 

1.2485 

1.2418 

30 

1 . 3288 

1 . 3229 

1.3170 

1.3139 

1.3104 

1 . 3030 

35 

1.3995 

1 . 3926 

1.3859 

1.3823 

1.3785 

1.3703 

40 

1.477 

1.470 

1.462 

1.458 

1.454 

1  445 

45 

1.564 

1.556 

1.547 

1.543 

1.538 

1.529 

50 

1.661 

1.652 

1.643 

1.638 

1.633 

1.623 

55 

1.770 

1.760 

1.750 

1.745 

1.739 

1.728 

60 

1.891 

1.880 

1.869 

1.864 

1.858 

1.845 

65 

2.026 

2.013 

2.002 

1.995 

1.989 

1.976 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1 . 0059 

1 . 0008 

0.9952 

0.9890 

0 . 9823 

0.9751 

4 

1 . 0240 

1.0187 

1.0129 

1 . 0065 

0.9995 

0.9921 

6 

1.0424 

1.0369 

1.0308 

1.0242 

1.0171 

1 . 0094 

8 

1.0611 

1 . 0554 

1.0490 

1.0422 

1.0348 

1.0270 

10 

1 . 0800 

1 . 0742 

1.0676 

1 . 0604 

1.0528 

1 . 0448 

12 

1.0992 

1.0932 

1.0864 

1.0789 

1.0712 

1 . 0629 

14 

1.1187 

1.1124 

1 . 1055 

1 . 0978 

1.0899 

1.0813 

16 

1 . 1385 

1 . 1320 

1 . 1248 

1.1169 

1 . 1088 

1 . 1000 

18 

1 . 1586 

1.1519 

1 . 1445 

1 . 1363 

1 . 1279 

1.1190 

20 

1 . 1790 

1 . 1720 

1 . 1643 

1 . 1560 

1 . 1474 

1 . 1382 

25 

1.2347 

1 . 2270 

1.2188 

1.2101 

1 . 2009 

1.1911 

30 

1.2952 

1.2868 

1.2780 

1.2688 

1.2591 

1 . 2489 

35 

1.3618 

1 . 3529 

1.3435 

1.3337 

1.3236 

1.3131 

40 

1.436 

1.427 

1.417 

1.406 

1.396 

1.385 

45 

1.519 

1.510 

1.499 

1.488 

1.477 

1.465 

50 

1.612 

1.602 

1.590 

1  579 

1.568 

1.555 

55 

1.717 

1.706 

1.694 

1.682 

1.670 

1.657 

60 

1.834 

1.822 

1.810 

1.797 

1.784 

1.771 

65 

1.964 

1.951 

1.938 

1.924 

1.911 

1.898 

Zn(Br03)2  [GS]  (291) 


% 

d\s 

% 

d\s 

% 

d? 

1  % 

2 

1.0166 

10 

1.0913 

18 

1 . 1774 

35 

1.4070 

4 

1.0346 

12 

1.1116 

20 

1.2007 

6 

1.0528 

14 

1 . 1327 

25 

1.2629 

8 

1.0716 

16 

1 . 1547 

30 

1.3312 

♦ 


DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (27-2  TO  29-5) 
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Znl,  [C,S]  (366,  369,  507) 


% 

0°C 

20°C 

40°C 

60°C 

80°C 

100°C 

2 

1.018 

1.016 

1.010 

1.000 

0.989 

0.975 

4 

1.036 

1.034 

1.028 

1.018 

1.006 

0.992 

6 

1.055 

1.053 

1.046 

1.036 

1.023 

1.009 

8 

1.075 

1.072 

1.064 

1.054 

1.041 

1.027 

10 

1.095 

1.091 

1.084 

1.073 

1.059 

1.045 

12 

1.115 

1.111 

1.103 

1.092 

1.078 

1.063 

14 

1.136 

1.131 

1 . 122 

1.111 

1.097 

1.081 

16 

1.158 

1 . 152 

1.142 

1.131 

1.117 

1.100 

18 

1.180 

1 . 174 

1.164 

1.152 

1.138 

1.121 

20 

1.204 

1.197 

1.187 

1.174 

1.159 

1.142 

25 

1.266 

1.258 

1.247 

1.233 

1.216 

1.198 

30 

1.335 

1.325 

1.312 

1.297 

1.279 

1.260 

35 

1.410 

1.398 

1.383 

1.367 

1.348 

1.327 

40 

1.491 

1.478 

1.461 

1.443 

1.423 

1.401 

45 

1.581 

1.566 

1.547 

1.527 

1.506 

1.483 

50 

1.680 

1.663 

1.643 

1.621 

1.598 

1.574 

55 

1.791 

1.770 

1.749 

1.725 

1.701 

1.675 

60 

1.916 

1.893 

1.870 

1.844 

1.818 

1.790 

65 

2.061 

2.036 

2.010 

1.982 

1.954 

1.925 

70 

2.230 

2.202 

2.173 

2.143 

2.113 

2.082 

75 

2.424 

2.393 

2.361 

2.328 

2.296 

2.263 

ZnSO 

4  [GS]  (200>  203,  247,  342,  348 

,  37  5,  655)**-  (18,  2  0,  8  9,  105, 

116,  184 

,  192,  220 

,  221,  278 

,  322,  329 

,  344,  349 

401,  402 

425,  449, 

462,  464 

,  466,  506,  533,  535,  618,  628,  629) 

% 

!  0°C 

10°C 

20°C 

30°C 

40°C 

50°C 

2 

1.0212 

1 . 0208 

1.0190 

1.0163 

1.0126 

1.0084 

4 

1.0431 

1.0423 

1 . 0403 

1.0373 

1.0335 

1.0291 

6 

1.0654 

1.0642 

1 . 0620 

1.0588 

1.0549 

1.0503 

8 

1.0882 

1.0867 

1.0842 

1.0808 

1.0769 

1.0721 

10 

1.1117 

1 . 1098 

1.1071 

1.1035 

1.0996 

1.0946 

12 

1.1360 

1.1338 

1.1308 

1 . 1270 

1 . 1230 

1.1179 

14 

1.1610 

1 . 1585 

1.1553 

1.1513 

1 . 1471 

1 . 1421 

16 

1 . 1867 

1 . 1840 

1 . 1806 

1 . 1764 

1.1721 

1 . 1670 

%  1 

df 

1  df 

df 

II  %  1 

df 

1  df  t 

2 

1.0034 

0.9978 

0.9918 

2 

1.0194 

1.0178 

4 

1.0240 

1.0183 

1.0122 

4 

1.0407 

1.0389 

6 

1.0451 

1.0394 

1.0330 

6 

1.0624 

1.0605 

8 

1.0668 

1.0610 

1.0545 

8 

1.0847 

1.0825 

10 

1.0892 

1.0833 

1.0767 

10 

1 . 1077 

1 . 1054 

12 

1.1124 

1 . 1063 

1.0996 

12 

1.1315 

1 . 1290 

14 

1 . 1364 

1 . 1301 

1 . 1232 

14 

1 . 1560 

1 . 1534 

16 

1.1612 

1 . 1547 

1 . 1477 

16 

1.1813 

1 . 1786 

% . I  18 

20  |  25  |  30 

I  35 

df . |  1.2074 

I  1.2343  |  1.3058  |  1.3834 

|  1.4672 

t  With  36.28  %,  df  = 

1.4858;  with  36.69  %,  df  =  1.4924. 

%  (373)  | 

d2°.°04  ||  %  (373)  | 

df-004 

0.00 

0.998  231oo{ 

0.05 

0.998  76084 

0.01 

0.998  33798 

0.06 

0.998  86596 

0.02 

0.998  44412 

0.07 

0.998  97091 

0.03 

0.998  54995 

0.08 

0.999  07571 

0.04 

0.998  655oi 

t  The  small  figures  are  significant  only  for  ratios  within  the  table. 


Zn(N03)2  [GS]  (288)**;  (20,  469)*;  (150,  208,  322,  628,  629) 


% 

d\ 8 

1  % 

1  % 

df  I 

% 

df 

2 

1.0154 

10 

1.0859 

18 

1.1652 

35 

1 . 3678 

4 

1.0322 

12 

1 . 1048 

20 

1.1865  j 

40 

1.4378 

6 

1.0496 

14 

1 . 1244 

25 

1.2427 

45 

1.5134 

8 

1  0675 

1  16 

1 . 1445 

30 

1.3029  1 

50 

1 . 5944 

Zn(C2H302)2,  Acetate  [JAB]  (192)**;  (329) 


% 

df-6  | 

1  % 

df-6 

% 

df-6  | 

% 

df'6 

1 

1.004 

6 

1.040 

12 

1.082 

18 

1.124 

2 

1.011 

8 

1.054 

14 

1.096 

20 

1.137 

4 

1.026 

10 

1.068 

16 

1.110 

22 

1.151 

CdCl2  [GS]  (48,  291,  367)**;  (249,  440,  507)*;  (261,  312,  313,  366, 


378, 

417.5,  451 

,  459,  618 

628,  629 

641) 

% 

o°c 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0179 

1.0175 

1.0159 

1.0146 

1.0131 

1.0094 

4 

1.0364 

1.0358 

1.0339 

1.0325 

1.0309 

1.0271 

6 

1.0554 

1.0545 

1 . 0524 

1.0509 

1.0492 

1.0453 

8 

1.0750 

1.0737 

1.0715 

1.0699 

1.0681 

1.0640 

10 

1.0952 

1.0936 

1.0912 

1.0895 

1.0877 

1.0834 

12 

1.1161 

1.1141 

1.1115 

1 . 1098 

1 . 1078 

1 . 1034 

14 

1.1377 

1 . 1353 

1 . 1324 

1 . 1307 

1 . 1286 

1 . 1239 

16 

1 . 1598 

1.1571 

1.1540 

1.1522 

1.1500 

1.1451 

18 

1 . 1825 

1.1796 

1 . 1762 

1 . 1743 

1.1719 

1 . 1668 

20 

1.2059 

1.2029 

1 . 1992 

1 . 1970 

1 . 1945 

1 . 1892 

25 

1 . 2687 

1.2648 

1 . 2604 

1 . 2580 

1.2551 

1 . 2492 

30 

1.3370 

1.3324 

1.3273 

1.3246 

1.3213 

1.3147 

35 

1.4122 

1.4068 

1.4010 

1.3979 

1.3943 

1.3870 

40 

1.4961 

1 . 4899 

1.4833 

1.4797 

1 . 4759 

1 . 4679 

45 

1 . 5893 

1 . 5823 

1 . 5748 

1 . 5706 

1 . 5668 

1 . 5582 

50 

1.6921 

1.6845 

1 . 6762 

1.6719 

1.6676 

1 . 6582 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0051 

1 . 0002 

0 . 9946 

0.9885 

0.9819 

0.9748 

4 

1.0227 

1.0176 

1.0119 

1 . 0056 

0 . 9989 

0.9916 

6 

1.0407 

1.0354 

1.0296 

1.0231 

1.0163 

1.0089 

8 

1.0592 

1.0538 

1.0478 

1.0412 

1.0342 

1.0266 

10 

1.0783 

1.0728 

1.0666 

1.0599 

1.0527 

1.0449 

12 

1 . 0981 

1.0924 

1.0860 

1.0792 

1.0719 

1.0639 

14 

1.1185 

1.1126 

1 . 1060 

1.0991 

1.0916 

1.0835 

16 

1.1394 

1 . 1334 

1 . 1266 

1.1195 

1.1118 

1 . 1036 

18 

1.1610 

1 . 1548 

1 . 1478 

1 . 1405 

1 . 1326 

1 . 1243 

20 

1 . 1832 

1 . 1768 

1 . 1697 

1.1621 

1 . 1540 

1 . 1456 

25 

1 . 2427 

1.2357 

1.2280 

1.2199 

1.2114 

1.2026 

30 

1.3076 

1.3000 

1.2918 

1.2832 

1.2741 

1.2650 

35 

1.3793 

1.3710 

1 . 3622 

1.3530 

1.3434 

1.3338 

40 

1.4594 

1 . 4506 

1.4411 

1.4314 

1.4212 

1.4111 

45 

1.5490 

1 . 5394 

1 . 5293 

1.5190 

1 . 5082 

1.4976 

50 

1 . 6484 

1.6381 

1 . 6273 

1.6164 

1 . 6050 

1.5939 

Cd(C103)2  [GS]  (288)**;  (602)* 


% 

1  S*- 

>- 

OO 

1  % 

df 

1  % 

df 

1  % 

df 

2 

1.0147 

10 

1.0839 

18 

1 . 1620 

35 

1.368 

4 

1.0313 

12 

1 . 1025 

20 

1.1831 

40 

1.441 

6 

1.0483 

14 

1.1217 

25 

1.2394 

8 

1.0659 

16 

1.1415 

30 

1.301 

CdBr2 

[GS]  (291, 

368)**;  (249,  313, 

440)*-  (204, 

259,  312, 

366,  378, 

507,  618, 

641) 

% 

|  0°C 

1  10°C  |  20°C 

|  25°C  | 

30°C  | 

40°C 

2 

1.0179 

1.0175 

1.0158 

1.0146 

1.0131 

1.0094 

4 

1.0364 

1.0358 

1.0339 

1.0326 

1.0310 

1.0272 

6 

1.0554 

1.0546 

1.0524 

1.0510 

1.0494 

1.0455 

8 

1.0749 

1.0739 

1.0714 

1.0700 

1.0683 

1.0643 

10 

1.0950 

1.0937 

1.0910 

1.0895 

1.0877 

1.0836 

12 

1.1158 

1.1141 

1.1112 

1 . 1097 

1 . 1077 

1 . 1034 

14 

1 . 1372 

1 . 1353 

1 . 1322 

1 . 1306 

1 . 1285 

1 . 1239 

16 

1 . 1594 

1 . 1573 

1 . 1540 

1.1523 

1.1501 

1 . 1453 

18 

1 . 1825 

1.1801 

1 . 1766 

1 . 1747 

1.1725 

1.1675 

20 

1 . 2064 

1.2037 

1.2000 

1.1979 

1 . 1955 

1 . 1904 

25 

1 . 2683 

1.2648 

1 . 2605 

1.2583 

1.2555 

1 . 2498 

30 

1.3377 

1.3334 

1 . 3286 

1 . 3259 

1.3229 

1.3165 

35 

1.4155 

1.4105 

1.4049 

1.4017 

1.3984 

1  3913 

40 

1.4902 

1.4866 

1.4829 

1 . 4752 
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CdBr2. — ( Continued ) 


% 

50°C 

60°C 

70°C 

80°C 

90°  C 

100°C 

2 

1.0052 

1.0002 

0.9947 

0.9886 

0.9820 

0.9749 

4 

1 . 0228 

1.0176 

1.0120 

1.0058 

0.9991 

0.9918 

6 

1.0409 

1.0355 

1.0279 

1.0234 

1.0165 

1 . 0092 

8 

1.0595 

1.0540 

1.0479 

1.0414 

1.0344 

1.0271 

10 

1.0786 

1.0730 

1.0667 

1.0600 

1.0529 

1.0455 

12 

1.0983 

1.0925 

1.0861 

1.0793 

1.0720 

1.0645 

14 

1.1187 

1.1127 

1 . 1062 

1.0993 

1.0918 

1.0841 

16 

1.1399 

1 . 1337 

1.1271 

1 . 1200 

1.1124 

1 . 1045 

18 

1.1618 

1 . 1656 

1 . 1488 

1.1414 

1 . 1337 

1 . 1256 

20 

1 . 1846 

1 . 1782 

1.1712 

1 . 1637 

1.1558 

1 . 1476 

25 

1.2435 

1.2365 

1.2291 

1.2212 

1.2129 

1.2043 

30 

1.3096 

1.3021 

1.2942 

1.2858 

1.2771 

1.2681 

35 

1.3838 

1.3758 

1.3673 

1.3583 

1.3491 

1.3396 

40 

1.4670 

1.4583 

1.4491 

1.4396 

1.4297 

1.4197 

Cdl2  [GS]  (151,  249,  312,  313,  369)** 

(2,  204,  366,  440)* 

;  (18,  378, 

507,  618,  641) 

% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0173 

1.0169 

1.0153 

1.0141 

1.0127 

1.0090 

4 

1.0351 

1.0345 

1.0328 

1.0314 

1.0300 

1 . 0263 

6 

1.0533 

1.0525 

1.0507 

1.0492 

1.0478 

1.0439 

8 

1.0719 

1.0710 

1.0690 

1.0675 

1.0660 

1.0620 

10 

1.0911 

1.0900 

1.0879 

1.0863 

1.0847 

1.0805 

12 

1.1110 

1 . 1098 

1 . 1075 

1 . 1058 

1 . 1042 

1.0997 

14 

1.1317 

1 . 1303 

1 . 1278 

1.1261 

1 . 1244 

1.1198 

16 

1 . 1532 

1.1516 

1 . 1489 

1 . 1471 

1 . 1454 

1 . 1406 

18 

1.1755 

1 . 1737 

1 . 1709 

1 . 1690 

1 . 1672 

1 . 1622 

20 

1 . 1987 

1 . 1967 

1 . 1937 

1.1917 

1 . 1898 

1 . 1846 

25 

1.2608 

1.2583 

1.2546 

1.2524 

1.2501 

1.2446 

30 

1.3219 

1.3194 

1.3167 

1.3107 

35 

1.3967 

1.3938 

1.3908 

1.3841 

40 

1.4801 

1.4767 

1.4734 

1.4660 

45 

1 . 5726 

1 . 5689 

1 . 5651 

1.5571 

% 

50°  C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0048 

0.9998 

0.9943 

0.9882 

0.9815 

0.9746 

4 

1.0219 

1.0167 

1.0112 

1.0049 

0.9981 

0.9911 

6 

1 . 0393 

1.0340 

1.0285 

1.0220 

1.0150 

1.0079 

8 

1.0572 

1.0517 

1.0461 

1.0394 

1.0323 

1.0251 

10 

1.0756 

1.0700 

1 . 0642 

1.0574 

1.0502 

1.0429 

12 

1.0947 

1.0890 

1.0830 

1.0761 

1.0687 

1.0613 

14 

1.1146 

1 . 1087 

1 . 1026 

1.0955 

1.0879 

1.0805 

16 

1.1352 

1 . 1292 

1 . 1229 

1.1157 

1 . 1079 

1 . 1004 

18 

1 . 1567 

1.1504 

1 . 1440 

1 . 1366 

1 . 1287 

1.1210 

20 

1 . 17S9 

1 . 1725 

1 . 1658 

1 . 1584 

1 . 1502 

1 . 1424 

25 

1.2384 

1.2315 

1.2243 

1.2165 

1 . 2080 

1.1997 

30 

1.3040 

1.2967 

1.2888 

1.2805 

1.2716 

1 . 2628 

35 

1.3769 

1.3691 

1.3606 

1.3518 

1.3425 

1.3331 

40 

1.4582 

1.4498 

1 . 4408 

1.4313 

1.4214 

1.4114 

45 

1.5485 

1 . 5393 

1.5298 

1.5196 

1 . 5090 

1.4983 

CdS04  [GS]  (249,  313,  655)**;  (115,  440)*;  (20,  116,  312,  322,  329, 
378,  451,  550,  618,  629) 


% 

d\* 

df 

1  % 

d\s 

df 

1  (477) 

**•  (641)* 

2 

1.0182 

1.0149 

18 

1 . 1982 

1 . 1941 

% 

d? 

4 

1.0383 

1.0348 

20 

1.2243 

1.2201 

0.2 

1.00068 

6 

1.0590 

1.0552 

25 

1.2940 

1.2897 

0.4 

1.00259 

8 

1.0803 

1.0766 

30 

1.3714 

1.3662 

0.6 

1.00454 

10 

1 . 1023 

1.0986 

35 

1.4551 

1.4511 

0.8 

1.00654 

12 

1 . 1250 

1.1213 

40 

1.5470 

1.5445 

1.0 

1.00859 

14 

1 . 1485 

1 . 1447 

45 

1.6477 

16 

1 . 1729 

1 . 1689 

Cd(N03)2  [GS]  (249)**;  (440)*;  (208,  318,  322,  378,  618,  628,  629, 

641) 


% 

d\s 

1  % 

d\a 

1  % 

00 

ft- 

00 

2 

1.0154 

10 

1.0869 

18 

1 . 1682 

35 

1.3822 

4 

1.0326 

12 

1.1061 

20 

1 . 1904 

40 

1.4590 

6 

1.0502 

14 

1.1261 

25 

1.2488 

45 

1.5438 

8 

1.0683 

16 

1 . 1468 

30 

1.3124 

50 

1.6356 

Cd(CH02)2,  Formate  [JAB];  with  9.42%,  d\x '6  =  1.0761  (329) 


HgCl2  [GS]  (352,  602)**;  (106)*;  (49,  224,  249,  378,  417.5,  511, 
517,  550,  628,  629) 


%  I  0°C  I  10°C  1  20°C  I  25°C  |  30°C 


1 

1.00821 

1.00806 

1.00653 

1.00534 

1.00391 

2 

1.01676 

1.01657 

1.01499 

1.01378 

1.01232 

3 

1.02547 

1.02524 

1.02359 

1.02234 

1.02085 

4 

1.03429 

1.03400 

1.03229 

1.03100 

1.02947 

5 

1.04319 

1.04282 

1.04105 

1.03973 

1.03815 

Hg(C108)2 

[GS]  (602)1 

HgBr2  [GS]  (249)  ||  Hg2S04  [GS]  (602) 

% 

d\6 

%  1 

d\>  I 

% 

d\ 6 

1 

1.0080 

0.223 

1.0007 

0.070 

0.99985 

2 

1.0170 

0.422 

1 . 0025 

3 

1 . 0260 

Hg(CN)2  [GS]  (76,  378,  511,  550) 

Hg(C2H302)2,  Acetate  [JAB] 

(329) 

% 

d]°  | 

% 

df 

2 

1.0138 

21.03 

1 . 1656 

4 

1.0298 

6 

1.0461 

8 

1.0629 

CUCI2 

[WCS]  (1 

10,  288)* 

**;  (105, 

192,  225)*;  (27,  45,  106,  162, 

178, 182, 

,  206,  208, 

261,  270 

, 278, 298 

,  308,  319,  323,  451,  462,  462.5, 

548,  604, 

,  629) 

%  1 

o°c  | 

10°C 

|  20°C 

|  25°C  |  30°C  |  40°C 

1 

1.0095 

1.0087 

1.0072 

1.0062 

1.005 

1.002 

2 

1.0191 

1.019 

1.017i 

1.0159 

1.0143 

l.OlOi 

4 

1.0387 

1.038 

1.036 

1.0346 

1.0331 

1 . 0305 

6 

1.0586 

1.0579 

1.055s 

1.054 

1.0522 

1.048 

8 

1.078s 

1.078 

1.0754 

1.0736 

1.071s 

1.0682 

10 

1.0996 

1.0985 

1.0956 

1.0938 

1.0918 

1.087s 

12 

1.120s 

1.1196 

1.1165 

1.1145 

1.1124 

1.107 

14 

1.1427 

1.1415 

1.137? 

1.1357 

1.1335 

1.128s 

16 

1.165s 

1.164 

1.159s 

1.1575 

1.1552 

1.151 

18 

1 . 1884 

1.1866 

1.182 

1.1797 

1 . 1776 

1.173 

20 

1.2121 

1.2102 

1.2052 

1.203 

1 . 2004 

1.195s 

% 

0°C  | 

1  % 

50°C 

60°C 

25 

1.2737 

1 

0.998 

0.994s 

30 

1.3396 

2 

1.0064 

1.001 

35 

1.4114 

4 

1.0275 

1.0245 

Cu(C103)2  [WCS]  (288)**;  (602) 


% 

d\a 

1  % 

d\* 

1  % 

d\ 8 

1  % 

d\s 

1 

1.0068 

8 

1.0667 

16 

1 . 1424 

30 

1 . 2993 

2 

1.0150 

10 

1.0847 

18 

1 . 1629 

4 

1.0318 

12 

1 . 1033 

20 

1 . 1840 

6 

1.0489 

14 

1 . 1224 

25 

1.2393 

CuBr2  [WCS]  ( 

45) 

% 

< 

1  % 

d\ 

1  % 

d°4  | 

% 

< 

0.2 

1.004 

0.6 

1.011 

1.0 

1.018 

1  4.0 

1.072 

0.4 

1.007 

0.8 

1.014 

2.0 

1.036 

6.0 

1.113 

♦ 


67 


DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (29-5  TO  42-5) 


C11SO4  [WCS]  (2  99,  313,  342,  344,  61  9)  **;  (1 1 ,  1  05,  184,  22  0,  221, 


224,  264,  308)*;  ( 

106,  144, 

162,  175, 

189,  192, 

203,  206, 

225,  246 

270, 275 

, 278, 329 

377,  400, 

403,  404, 

406,  425,  449,  451,  462,  462.5 

506,  533 

,  534,  535 

572,  580 

595,  604, 

629) 

% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

1.0104 

1.010 

1.0086 

1 . 0073 

1.0058 

1.0024 

2 

1.0211 

1.0206 

1.019 

1.0176 

1.0161 

1.0126 

4 

1.0429 

1.042 

1.0401 

1.0387 

1.037 

1.0332 

6 

1.0654 

1.063s 

1.0616 

1.0602 

1.0585 

1.0545 

8 

1.0887 

1.0866 

1.084 

1.082s 

1.0807 

1.0764 

10 

1.1128 

l.HOi 

1.107i 

1 . 1054 

1.103s 

1.099o 

12 

1.1379 

1 . 134s 

1.130s 

1.1289 

1.1267 

1.1222 

14 

1.1590 

1.1544 

16 

1.183 

1.18o 

18 

1.20s 

1.206 

Cu(N03)2  [WCS]  (288)**;  (323,  384,  488,  629)*;  (106,  162,  164,  194, 
208,  217,  270,  308,  319,  329,  462,  462.5) 

%  1  d?  j  df  |  df  |1  %  [  df  j  df 


1 

1.007s 

1.0065 

1.005o 

14 

1.1283 

1.126o 

2 

1.0159 

1.015 

1.012s 

16 

1.1485 

1.146s 

4 

1.0334 

1.032o 

1.0297 

18 

1.170 

1.167s 

6 

1.052o 

1.050o 

1.0475 

20 

1.192 

1.189s 

8 

1.070o 

1.0685 

1.0655 

25 

1.248 

1.2475 

10 

1.0885 

1.0875 

30 

1.31o 

12 

1 . 108s 

1 . 1065 

35 

1.377 

(NH4)2Cu(S04)2  [WCS];  7.73%,  d19±1  =  1.024s  (506);  cf.  (534) 
 Cu(CHO»)2,  Formate  [WCS]  (434,  563) 


% 

df 

!  % 

df  | 

% 

df  | 

% 

d? 

0.2 

1.0002 

0.8 

1 . 0048 

4.0 

1.0297 

3.7 

1.0166 

0.4 

1.0017 

1.0 

1 . 0064 

0.6 

1.0033 

2.0 

1.0142 

Cu(C2H302)2,  Acetate  [WCS]  (291)**;  (563)*;  (288) 


% 

£>  t-* 

00 

%  1 

df  | 

% 

df  | 

% 

df 

0.2 

0 . 9997 

0.6 

1.0020 

1.0 

1.0046 

4.0 

1 . 0223 

0.4 

1.0008 

0.8 

1.0032 

2.0 

1.0106 

6.0 

1.0340 

Cu(C3H602)2,  Propionate  [WCS]  (563) 


% 

df  I 

% 

df  |l  % 

df 

1  % 

CO 

■-H  *7* 

0.2 

0.9997 

0.6 

1.0017 

1.0 

1.0038 

4.0 

1.0192 

0.4 

1.0007 

0.8 

1.0027 

2.0 

1.0089 

AgF  [WCS]  (288)**;  (251)* 

%  1  df  ||  %  |  df  I]  %  j  df  ||  %  |  df 


1 

1.008s 

10 

1.1071 

20 

1.2394 

45 

1.70 

2 

1.0191 

12 

1.1316 

25 

1.3146 

50 

1.85 

4 

1.0399 

14 

1.1572 

30 

1.40 

55 

2.03 

6 

1.0613 

16 

1.1837 

35 

1.48 

60 

2.26 

8 

1.083s 

18 

1.211o 

40 

1.58 

65 

2.55 

AgC103  [WCS]  (602) 


% . 

. 1  1  1 

2  I 

4 

6  I 

8 

df . 

. |  1.0074  | 

1.0158  | 

1.0327  | 

1.0503  | 

1.0683 

Ag2SQ4  [WCS]  (262,  295)*;  (602)  ||  Ag2SeQ4  [WCS]  (602) 


% 

df 

df 

% 

d\ 6 

0.59 

1.0048 

0.18 

1.00085 

0.83 

1.0053 

0.88 

1 . 0076 

AgNOs  [WCS]  (64,  262)**;  (291,  530,  531)*;  (18,  106,  189,  224, 
225,  313,  329,  342,  411,  508,  517,  555,  605,  606,  608,  609,  610,  629) 


% 

10°C 

30°C 

40°C 

60°C 

80°C 

2.0 

10.0 

70.0 

1.017o 

1.090s 

1.0127 

1.084s 

2 . 2234 

1.0091 

1.0807 

2.2131 

0.9999 

1.0706 

2.1924 

0.988s 

1.0585 

2.1709 

AgN  O  3 . — ( Continued ) 


% 

df 

df 

df° 1 

1  % 

df 

df 

df°f 

0.2 

0 . 9988 

20.0 

1.1942 

1.1918 

1.143 

0.4 

1.0006 

25.0 

1.2545 

1.2525 

1.20i 

0.6 

1 . 0023 

30.0 

1.320s 

1.318s 

1.263 

0.8 

1.0040 

35.0 

1.3931 

1.3905 

1.33s 

1.0 

1.007o 

1.0057 

0.966 

40.0 

1.4743 

1.469 

1.41o 

2.0 

1.0154 

1.0141 

0.974 

45.0 

1.56s 

1.557 

1.50s 

4.0 

1.0327 

1.0315 

0.990 

50.0 

1.66s 

1.659 

1.61i 

6.0 

1.0506 

1.0491 

1.007 

55.0 

1.786 

1.779 

1.724 

8.0 

1.069o 

1.0674 

1.02s 

60.0 

1.916 

1.912 

1.852 

10.0 

1.0882 

1.0866 

1.043 

65.0 

2.06 

1.992 

12.0 

1.108o 

1 . 105 

1.062 

70.0 

2.2333 

2.2283 

2.15i 

14.0 

1 . 1284 

1.125 

1.08 

75.0 

2.345 

16.0 

1.1495 

1.146 

1.10 

80.0 

2.57o 

18.0 

1.1715 

1.168 

1.12 

85.0 

2.83s 

t  With  0.423  %,  df8-6  =  0.9160,  df7-6  =  0.8481;  with  0.84s  %,  df6  = 
0.7068;  with  1.67s  %,  df8-8  =  0.9264,  d718-1  =  0.8581  (-*55). 
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AgC2H30,,  Acetate  [WCS];  with  1%,  d\ 6  =  1.0059;  df  =  1.002o 

(295,  602) 

AgC2H2C102,  Chloroacetate  [WCS];  with  1.5i  %,  df  =  1.0066  (295) 
AgTl  (N03)2  [WCS]  (508) 


% 

df°  | 

% 

dr 

1  % 

dl09  l|  % 

df° 

1 

0.966 

14 

1.08o 

40 

1.436 

75 

2.43s 

2 

0.974 

16 

l.lOo 

45 

1.53s 

80 

2.686 

4 

0.990 

18 

1.122 

50 

1.637 

85 

3.008 

6 

1.006 

20 

1.144 

55 

1.74s 

90 

3.425 

8 

1.024 

25 

1.204 

60 

1.867 

95 

3.964 

10 

1.042 

30 

1.272 

65 

2.036 

100 

4.65s 

12 

1.06o 

35 

1.349 

70 

2.224 

AuCl3  [WCS] 


% 

df  (602)1 

df  (158) 

% 

df  (602)  f 

df  (158) 

1 

1.006o 

1.0072 

6 

1.0434 

1.0460 

2 

1.0132 

1.0156 

8 

1.0591 

4 

1.028i 

1.0312 

10 

1 .075o 

t  Solutions  contained  1  mole  HC1  per  mole  AuC13. 


Au(CN)3  [WCS];  with  2.643%,  df'6  =  1.0181  (76) 
Os04  [WCS];  with  1.316%,  df  =  1.0061  (76) 

PtCl4  [WCS]  (397,  433,  497) 


% 

d4oom  | 

% 

d4oom 

% 

d4oom 

1  % 

d4oom 

1 

1.008 

10 

1.095 

20 

1.212 

45 

1.663 

2 

1.017 

12 

1.117 

25 

1.283 

50 

1.782 

4 

1.035 

14 

1.139 

30 

1.360 

6 

1.054 

16 

1.163 

35 

1.448 

8 

1.074 

18 

1.186 

40 

1.543 

PdCl2  [WCS];  df  =  1.0022  with  0.37  %;df  =  1.0157  with  2.19a  %; 
=  1.0224  with  3.00%  (76,  602) 

HMn04  [LJG];  with  6.00%,  df  =  1.0354  (529) 

MnCl2  [JAB]  (291,  629)**;  (225,  278,  312,  384,  561)  [LJG] 


% 

oo 

df 

% 

df 

% 

df 

1 

1 . 0069 

1.0055 

12 

1 . 1046 

24 

1.2283 

2 

1.0153 

1.0139 

14 

1 . 1238 

26 

1.2511 

4 

1.0324 

1 . 0309 

16 

1.1435 

28 

1.2746 

6 

1.0498 

1.0482 

18 

1.1638 

30 

1.2988 

8 

1.0676 

20 

1 . 1846 

10 

1.0859 

22 

1.2061 

MnBr2  [JAB]  (2  91)  [LJG] 


% 

df  | 

% 

df 

% 

df  1 

% 

df 

1 

1.0071 

10 

1.0886 

20 

1 . 1942 

30 

1.3206 

2 

1.0157 

12 

1 . 1083 

22 

1.2176 

32 

1.3489 

4 

1.0332 

14 

1 . 1287 

24 

1.2419 

6 

1.0511 

16 

1 . 1498 

26 

1.2672 

8 

1.0695 

18 

1.1716 

28 

1.2934 

68 
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MnS04  [JAB]  (105,  225,  278)**;  (629)*;  (144,  192,  206,  221,  312, 
477,  550,  561)  [LJG] 


% 

0°C 

10°C 

15°C 

20°C 

25°C 

1 

1.0100 

1 . 0098 

1.0089 

1.0080 

1.0068 

2 

1.0202 

1.0197 

1.0188 

1.0178 

1.0165 

4 

1.0409 

1.0399 

1.0389 

1.0378 

1 . 0364 

6 

1.0620 

1.0606 

1.0595 

1.0583 

1.0569 

8 

1.0836 

1.0819 

1.0807 

1.0794 

1.0780 

10 

1 . 1057 

1 . 1036 

1 . 1025 

1.1012 

1.0998 

12 

1 . 1282 

1 . 1259 

1 . 1248 

1 . 1236 

1 . 1224 

14 

1.1511 

1 . 1488 

1.1478 

1 . 1467 

1.1458 

16 

1 . 1744 

1 . 1723 

1.1714 

1 . 1705 

1 . 1699 

18 

1 . 1982 

1 . 1965 

1.1956 

1 . 1950 

1 . 1948 

% 

20 

22 

24 

26 

28 

30 

15°C 

1.2205 

1.2461 

1 . 2725 

1.2997 

1.3277 

1.3565 

25°Cf 

1 . 2203 

1.2464 

1.2731 

1.3004 

1.3283 

1 . 3568 

fdf  =  1.3860  with  32%. 

4 


Mn(NOj)2  [JAB]  (291)**;  (225,  278,  469,  629)  [LJG] 


% 

df  I 

% 

df 

% 

d\ 8 

1  % 

df 

1 

1.0063 

12 

1.0969 

24 

1.2125 

45 

1 . 4662 

2 

1.0140 

14 

1.1149 

26 

1 . 2338 

50 

1 . 5378 

4 

1.0298 

16 

1 . 1333 

28 

1.2557 

55 

1.6146 

6 

1.0459 

18 

1 . 1522 

30 

1.2781 

8 

1.0624 

20 

1.1717 

35 

1.3367 

10 

1.0794 

22 

1.1918 

40 

1 . 3993 

NH4M11O4  [LJG];  with  3.43%,  df  =  1.0154  (529) 
Mn(C,H302)2,  Acetate  [JAB]  (509) 


% 

df  1 

1  % 

df  | 

% 

df 

!  % 

df 

1 

1.0033 

8 

1.0398 

16 

1.0827 

24 

1 . 1288 

2 

1 . 0085 

10 

1.0503 

18 

1.0939 

26 

1.1410 

4 

1.0189 

12 

1 . 0609 

20 

1 . 1053 

28 

1.1536 

6 

1 . 0293 

14 

1.0717 

22 

1.1169 

30 

1 . 1666 

Fe(OH)3,  Dialyzed  [WCS]  (198>  377) 

% 

1  df 

i  df 

II  %  1 

df 

1  df 

II  % 

df 

1 

|  1.005o 

1.004o  ||  2  | 

1.012i 

|  1.0105 

3 

1.0194 

FeCl2  [WCS]  (27,  45,  163,  225,  291,  506) 


FeCl3. — ( Continued ) 


% 

df 

1  % 

df 

% 

df  | 

% 

df 

1 

1.0025 

8 

1.0617 

16 

1.137o 

30 

1.282o 

2 

1.0107 

10 

1.0799 

18 

1.1569 

35 

1.345o 

4 

1.0272 

12 

1.099o 

20 

1.1767 

40 

1.408s 

6 

1.0441 

14 

1.1180 

25 

1.226o 

FeBr2  [WCS]  (291) 


% 

✓718 

a4 

1  % 

df 

1  % 

df 

1  % 

df 

1 

1.0076 

8 

1.0728 

16 

1 . 1576 

30 

1.3393 

2 

1.0166 

10 

1.0929 

18 

1 . 1807 

35 

1.4186 

4 

1.0347 

12 

1.1138 

20 

1.2047 

6 

1 . 0534 

14 

1.1353 

25 

1.2685 

FeBr3  [WCS];  with  1.56%,  df  =  1.0107;  8.016  %,  df  =  1.0640  (76) 

FeS04  [WCS]  (220,  221,  334,  477)  *;  (18,  270,  404,  406,  449,  506, 

533,  535,  595,  604) 


% 

18°C 

20°C 

% 

15°C 

18°C 

1  % 

15°C 

18°C 

0.2 

1.0006s 

1.0002 

2 

1.0185 

1.018o 

12 

1 . 1235 

1 . 122o 

0.4 

1.0027s 

1.0022 

4 

1.038o 

1.0375 

14 

1.146o 

1 . 1445 

0.6 

1.00463 

1.0042 

6 

1.058o 

1.057s 

16 

1.169o 

1 . 167s 

0.8 

1 . 00645 

1.0062 

8 

1.079o 

1.078s 

18 

1 . 192o 

1.190s 

It 

1.0085 

1.0082 

10 

l.lOlo 

1 . lOOo 

20 

1.2150 

1.213s 

t  For  1  %,  df  =  1.009o. 


Fe2(S04)3f  [WCS]  (208)*;  (225,  254,  377) 


% 

df 

(225) 

df'6 

(208)* 

df 

(254) 

% 

df 

(225) 

df'6 

(208)* 

df 

(254) 

1 

1.008 

1.0072 

1.0066 

20 

1.204 

1.181i 

1.2061 

2 

1.018 

1.0157 

1.0156 

25 

1.264 

1.241o 

1.2689 

4 

1.037 

1.0327 

1 . 0346 

30 

1.33o 

1.3073 

1.3347 

6 

1.056 

1.049s 

1.0554 

35 

1 . 40o 

1.3764 

1.4085 

8 

1.076 

1.067o 

1.0754 

40 

1.47e 

1.4487 

1.4873 

10 

1.09s 

1.084o 

1.0954 

45 

1.56o 

1.527s 

12 

1.116 

1 . 102s 

1.1164 

50 

1.647 

1.6127 

14 

1.137 

1.1215 

1 . 1382 

55 

1.702s 

16 

1.158 

1.1409 

1.1602 

60 

1.7983 

18 

1.18i 

1 . 1609 

1.1822 

t  Discordant  data.  For  data  at  20°C,  v.  (377). 


% 

df-6  |  df 

% 

df-6 

df 

% 

df-6 

df 

1 

l.OOSoj  1.0075 

10 

1.094o 

1 . 0923 

20 

1 . 202 o 

1 . 1996 

2 

1.0172  1.0165 

12 

1.1145 

1.1126 

25 

1.261o 

1.2596 

4 

1.035c  1.0348 

14 

1.135s 

1.1336 

30 

1.3275 

6 

1.05451.0535 

16 

1.157s 

1 . 1551 

35 

1.402o 

8 

1.073s  1.0726 

18 

1.179s 

1.1771 

FeCl3  [WCS]  (291)**;  (27,  208,  254,  279,  319,  328,  430,  506,  554) 


% 

03C 

10°C 

15°C 

20°C 

25°C 

30°C 

1 

1.0086 

1.0084 

1.007s 

1.006s 

1.0053 

1.004o 

2 

1.0174 

1.016s 

1.0162 

1.0152 

1.0137 

1.0122 

4 

1.0347 

1.034i 

1.0335 

1.0324 

1.0309 

1.0292 

6 

1.052o 

1.0511 

1.0502 

1.0492 

1.047s 

1 . 046 o 

8 

1.0703 

1.0692 

I.O681 

1.0669 

1.0653 

1.0636 

10 

1.089s 

1.0883 

1.0867 

1.0851 

1.083s 

1.0817 

12 

1.108s 

1.107i 

1 . 1056 

1 . 104o 

1 . 1024 

1.1006 

14 

1.128o 

1.1257 

1.1242 

1.1227 

1.1212 

1.1196 

16 

1.1475 

1 . 1449 

1.1434 

1.1418 

1 . 1402 

1.1386 

18 

1.167o 

1.1644 

1.163i 

1.1617 

1.1602 

1.1586 

20 

1.187o 

1.184? 

1 . 1834 

1.182o 

1.180s 

1.1786 

25 

1.240o 

1 . 238o 

1.236o 

1.2340 

1.232o 

1.229o 

30 

1.297o 

1.295o 

1.293s 

1.291o 

1.288s 

1 . 285o 

35 

1 . 3605 

1.358o 

1.355s 

1.353o 

1.350s 

1.3475 

40 

1.4280 

1.423  s 

1 .420s 

1.4175 

1.4145 

1.4115 

45 

1.492o 

1.4885 

l . 485o 

50 

1.561o 

1 . 556o 

1.5510 

Fe(N03)2  [WCS]  (217,  602) 


df 

|  1.0063  | 

1.0144  |  1.0309  | 

1.048o 

Fe(NQ3)3 

[WCS]  (291)** 

;  (208,  319, 

602) 

% 

df 

1  % 

df  | 

1  % 

df  I 

% 

df 

1 

1 . 0065 

6 

1.046s 

12 

1.0989 

18 

1.1551 

2 

1.0144 

8 

1.063c 

14 

1.1172 

20 

1.174s 

4 

1.0304 

10 

1.081o 

16 

1 . 1359 

25 

1.228i 

FeS04.(NH4)2S0 

[WCS]  (1"»  533 

,  534)*;  (221,  506 

) 

% . 

1 

2 

4 

6 

8 

df  E 

1. 

00 

1> 

O 

O 

1. 

0159 

1.0323  | 

.0485 

1.0654 

df. 

1. 

005 

1. 

013 

1.029  |  1 

.045 

1.062 

%• 

10 

12 

14  | 

16 

18 

df-' 

1. 

0827 

1. 

1002 

1.1182  |  1.1362 

1.1547 

df. 

1. 

080 

1.098 

L.116 

Fe2(S04)3.(NH4)2S04  [WCS]  (225)*;  (iss) 


% 

df 

1  % 

df  I 

% 

df 

1  % 

df 

1 

1.0072 

1  6 

1.049s 

12 

1.103s 

18 

1 . 1609 

2 

1.0157 

8 

1.0675 

14 

1 . 1224 

20 

1.1809 

4 

1.0324 

1  io 

1.0856 

16 

1.1412 

40 

1.3799 

Fe2(C204)3i  Oxalate  [WCS];  with  3.04%,  df'1  =  1.0126;  with 
23.85%,  df -°  =  1 . 1480  (434) 
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DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (42-8  TO  46-5) 
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CoClsf  [WCS]  (291)**;  (66,  629)*;  (45,  76,  162,  178,  192,  208,  225, 


319, 

323,  397, 

433,  451, 

506,  604, 

640) 

or 

' o . 

1 

2 

4 

6 

8 

10 

dis 

u4 . 

1.0076 

1.016s 

1.0356 

1.0549 

1.0747 

1.0949 

df . 

1.0073 

1.016s 

1.035o 

1.053s 

1.073s 

1.094o 

dT . 

1.006o 

1.015o 

1.0335 

1.0525 

% . 

12 

14 

16 

18 

20 

d]S . 

1.1157 

1 . 137o 

1.1590 

1.1817 

1.2051 

d\° . 

1.115o 

1.1365 

1 . 158s 

1.1815 

1.205o 

t  Data  on  this  salt,  especially  at  higher  concentrations,  are  rather  discordant. 


Co(C103)2  [WCS]  (291)**;  (421) 


% 

d\s  I 

1  % 

dT 

1  % 

d\s 

% 

dT 

1 

1.0064 

8 

1.0642 

16 

1.1373 

30 

1.2880 

2 

1.0144 

10 

1.0817 

18 

1 . 1569 

35 

1 . 3503 

4 

1.0305 

12 

1.0996 

20 

1 . 1772 

40 

1.4182 

6 

1.0472 

14 

1.1182 

25 

1 . 2305 

CoBr2  [WCS]  (291)** 


% 

d\* 

1  % 

d\* 

1  % 

d\s 

1  % 

d\s 

1 

1.0075 

8 

1.0735 

16 

1 . 1592 

30 

1.3437 

2 

1.0165 

10 

1 . 0938 

18 

1 . 1826 

4 

1.0350 

12 

1.1148 

20 

1 . 2069 

6 

1 . 0539 

14 

1 . 1367 

25 

1.2718 

C0SO4  [WCS]  (105>  162,  435,  449,  506,  629) 


%  ...  - 

. 

1 

1  2 

1  4f 

6 

8 

d\ . 

. I 

1.0107 

1.0215 

1.0436 

1.0662 

1.089o 

d?.... 

. i 

1.0072 

1.0174 

1.03So 

1.058s 

l.OSOo 

t  With  4  %,  =  1.0411. 

Co(N03)2[WCS]  (291)**;  ( 

602,  629)* 

;  (162,  206 

, 208, 217 

319, 323) 

% 

d\a 

< 

d?  | 

% 

d\ 8 

d\° 

1 

1 . 0068 

1 . 0064 

1.0054 

14 

1.1229 

1.1220 

2 

1.015o 

1.0145 

1.0135 

16 

1 . 1427 

1 . 1420 

4 

1.0317 

1.0315 

1.0304 

18 

1.1632 

1.1630 

6 

1.048s 

1.0485 

1.0475 

20 

1.1841 

1.1840 

8 

1.0666 

1 . 066o 

1.064s 

25 

1.2396 

1.2390 

10 

1.084s 

1.0S40 

30 

1.2998 

1.2990 

12 

1.1036 

1 . 1030 

CoS04.(NH4),S04  [WCS];  with  12.64%,  d\9±  1  =  1.104  (506) 
Co(C2H302)2,  Acetate  [JAB]  (509) 


% 

dl°  | 

1  % 

dl° 

!  % 

dl°  | 

1  % 

df 

1 

1.006 

3 

1.020 

5 

1.031 

7 

1.040 

2 

1.013 

4 

1.026 

6 

1  036 

Co(CNS)2  [WCS]  (640) 


% 

d°42 

dV  \ 

1  % 

dV 

1  df 

1  % 

dY 

dj* 

1 

1.0062 

0.9695 

8t 

1.0575 

1.018o 

16 

1.1255 

1.081o 

2 

1.012s 

0.976s 

10 

1.0735 

1.0325 

18 

1.144o 

1.099o 

4 

1.027o 

0.9903 

12 

1 . 090 o 

1.048o 

20 

1.1635 

1.1175 

6 

1.042o 

1.004o 

14 

1.1075 

1.064o 

25 

1.2155 

1 . 1665 

t  With  8.07  %,  df  =  1.0552. 

NiCl2  [WCS]  (291)**;  (66,  629)*;  (27,  45,  162,  192,  208,  225,  319, 
397,  431,  433,  451,  506) 


% 

oo 

’^T 

dT 

dT 

1  % 

dT 

"  < 

1 

1.0082 

1.007s 

1.006o 

14 

1.1442 

1.1434 

2 

1.0179 

1.017s 

1.0152 

16 

1 . 1674 

1 . 166s 

4 

1.0375 

1.037o 

1.0345 

18 

1.1915 

1.190s 

6 

1.0577 

1.057i 

1.0545 

20 

1.2163 

1.215o 

8 

1.078s 

1.077? 

25 

1.280o 

10 

1.099s 

1.099o 

30 

1.352s 

12 

1.1217 

1.1209 

Ni(C103)2  [WCS]  (291)** 


% 

dT 

% 

< 

% 

dT 

!  % 

dT 

1 

1.0068 

8 

1.0664 

16 

1 . 1426 

30 

1 . 2999 

2 

1.0150 

10 

1.0846 

18 

1.1631 

4 

1.0317 

12 

1  1033 

20 

1 . 1842 

6 

1.0488 

14 

1 . 1227 

25 

1 . 2399 

NiBr2  [WCS]  (291)** 


% 

dT 

% 

dT 

% 

dT  ! 

% 

dT 

1 

1.0078 

8 

1.0758 

16 

1 . 1648 

30 

1.3565 

2 

1.0170 

10 

1.0969 

18 

1 . 1889 

4 

1.0359 

12 

1.1188 

20 

1.2140 

6 

1.0555 

14 

1 . 1414 

25 

1 . 2815 

NiS04  [WCS]  (105)  334,  406.5,  629)*;  (76,  162,  192,  206,  225,  431, 

449.  506) 


% 

dl 

dT 

dT 

dT 

1  % 

**•  >- 

00 

1 

1.0107 

1.0091 

1.0089 

1.0073 

10 

1 . 1085 

2 

1.0215 

1.0198 

1.0196 

1.017? 

12 

1 . 132s 

4 

1.043s 

1.0415 

1.0413 

1.0389 

14 

1.1575 

6 

1.063o 

1.0625 

1.061o 

16 

1.1825 

8 

1.0852 

18 

1 . 209 o 

Ni(NOs)2t  [WCS]  (291)**;  (76,  162,  192,  208,  225,  319,  323,  602, 

629) 


% 

dT 

dT 

dT 

% 

oo 

d\° 

df 

1 

1.007o 

1 . 0065 

1.0055 

14 

1.1277 

1.127o 

1.1230 

2 

1.015s 

1.015o 

1.0141 

16 

1.1484 

1 . 1480 

1 . 1430 

4 

1.033o 

1.0325 

1.0316 

18 

1.1696 

1.1690 

1.1640 

6 

1.050s 

1 . 0503 

1.0494 

20 

1.1914 

1.19io 

1.1860 

8 

1.0693 

1.068s 

1.067s 

25 

1.2493 

1.2490 

1.2430 

10 

1.0882 

1.087? 

1.0850 

30 

1.3114 

1.31io 

1 .3040 

12 

1.1076 

1.107o 

1 . 1040 

35 

1.377? 

1.3770 

1.37oo 

t  The  18°C  values  are  considered  more  reliable  than  the  20°C  values,  which 
are  in  the  main  derived  from  the  former. 


NiS04.(NH4)2S04  [WCS];  with  4.89%,  di9±1  =  1.041  (606) 
Cr03  [JAB]  (661)**;  (138,  224,  463,  517)  [LJG] 


% 

dT 

1  % 

dT 

% 

dT 

% 

dT 

1 

1.006 

12 

1.093 

24 

1.200 

45 

1.435 

2 

1.014 

14 

1.110 

26 

1.220 

50 

1.505 

4 

1.030 

16 

1.127 

28 

1.240 

55 

1.581 

6 

1.045 

18 

1.145 

30 

1.260 

60 

1.663 

8 

1.060 

20 

1.163 

35 

1.313 

10 

1.076 

22 

1.181 

40 

1.371 

CrCl3  [JAB]  (2  9i)  [LJG] 


% 

“Violet” 

“Green” 

Equilibrium  mixture 
“violet”  and  “green” 

1 

1 . 0076 

1.0071 

1.0075 

2 

1.0166 

1.0157 

1.0165 

4 

1.0349 

1.0332 

1.0347 

6 

1 . 0535 

1.0510 

1.0533 

8 

1.0724 

1.0691 

1 . 0722 

10 

1.0917 

1.0876 

1.0915 

12 

1.1114 

1 . 1065 

1.1111 

14 

1.1316 

CrBr3  [JAB]  (291)  [LJG] 


% 

dT 

I  % 

dT 

1  % 

dT  ! 

% 

dT 

1 

1.0074 

8 

1.0726 

16 

1 . 1565 

24 

1.2532 

2 

1.0162 

10 

1.0926 

18 

1 . 1794 

26 

1.2797 

4 

1.0344 

12 

1.1132 

20 

1.2031 

28 

1.3071 

6 

1.0532 

14 

1 . 1345 

22 

1.2277 

30 

1.3355 

70 


INTERNATIONAL  CRITICAL  TABLES 


Cr2(S04)3  [JAB]  (225)**.  (76,  189,  237)  [LJG] 


df 

| 

df 

% 

10°C 

20°C 

30°C 

40°C 

% 

“Green” 

“Violet”  | 

!  % 

“Green” 

“Violet” 

2 

1.0169 

1.0153 

1.0126 

1.0090 

1 

1.0081 

1.0091 

18 

1 . 1851 

1 . 1966 

4 

1.0345 

1.0327 

1.0299 

1.0262 

2 

1.0172 

1.0191 

20 

1.2091 

1.2218 

6 

1.0524 

1.0505 

1.0476 

1.0437 

4 

1.0358 

1.0395 

22 

1.2339 

1.2479 

8 

1.0707 

1.0687 

1.0657 

1.0616 

6 

1.0551 

1.0604 

24 

1.2594 

1.2750 

10 

1.0894 

1.0873 

1.0841 

1.0799 

8 

1.0751 

1.0817 

26 

1.2856 

1.3032 

12 

1 . 1085 

1 . 1063 

1 . 1029 

1.0986 

10 

1.0958 

1 . 1034 

28 

1.3125 

1.3325 

14 

1.1281 

1.1258 

1 . 1223 

1.1178 

12 

1.1172 

1 . 1257 

30 

1.3401 

16 

1 . 1482 

1 . 1457 

1.1421 

1 . 1375 

14 

1 . 1392 

1 . 1486 

35 

1.4123 

U02C12 

[LJG]  (122) 

16 

1.1618 

1 . 1722 

40 

1 . 4893 

UON03  [LJG]  (117,  124) 

(NH4)2Cr04  [LJG]  (463,  566) 


% 

°C 

4 

1  % 

°C 

4 

3.80 

20 

1.0219 

19.75 

13.7 

1.1189 

'  10.52 

13 

1.0627 

28.04 

19.6 

1 . 1707 

(NH4)2Cr207  [JAB]  (566)**;  (463)  [LJG] 


% 

df 

% 

df  I 

1  % 

4 2  | 

% 

d\ 2 

1 

1.0051 

6 

1.0342 

12 

1.0715 

18 

1.1120 

2 

1.0108 

8 

1 . 0463 

14 

1 . 0846 

20 

1 . 1263 

4 

1.0223 

10 

1 . 0588 

16 

1.0981 

Cr(N03)3  [JAB]  (291,  602)**  [LJG] 


% 

df 

co 

% 

df 

00 

^3 

“Violet” 

Color  not 
stated 

“Violet” 

Color  not 
stated 

1 

1.0073 

1.0065 

16 

1 . 1407 

1.1391 

2 

1.0155 

1.0145 

18 

1 . 1606 

1.1588 

4 

1 . 0322 

1.0309 

20 

1.1810 

1 . 1790 

6 

1.0492 

1.0477 

22 

1 . 2020 

1.1998 

8 

1.0666 

1.0650 

24 

1.2236 

1.2213 

10 

1.0844 

1.0828 

26 

1.2459 

1 . 2435 

12 

1 . 1027 

1.1011 

28 

1.2690 

1.2665 

14 

1.1214 

1.1198 

30 

1.2929 

1 . 2904 

(NH4)2S04.Cr2(S04)3.24H20  [JAB]  (225)**;  (187,  188)  [LJG] 


% 

Anhyd. 

dn 

“Violet” 

df 

“Green” 

% 

Anhyd. 

df 

“Green” 

1 

1.0081 

1.007 

10 

1.082 

2 

1.0172 

1.015 

12 

1.100 

4 

1.0357 

1.031 

14 

1.118 

6 

1 . 0545 

1.048 

16 

1.137 

8 

1.065 

18 

1.156 

% 

Anhyd. 

d15 

“Green” 

% 

Anhyd. 

df 

“Green” 

20 

1.176 

30 

1.283 

22 

1.196 

35 

1.341 

24 

1.217 

40 

1.403 

26 

1.238 

45 

1.470 

28 

1.260 

50 

1.542 

Mo03  [JAB];  with  1%,  df  =  1.0062  (517)  [LJG] 
(NH4)6Mo7024  [JAB]  (509,  510)**;  (135,  517)  [LJG] 


%t--. 

■1  1 

2 

4 

6 

8 

10 

d 1° 

.1  1.0055 

1.0129 

1.0282 

1.0440 

1.0603 

1.0772 

f  With  23.51  %,  a\°  =  1.2019. 


Si02.12Mo03  [LJG]  (13) 


U02(N03)2  [LJG]  (226,  233,  620)  = 


% 

df 

df  | 

% 

df 

df 

% 

df 

df 

1 

1 

008 

1 

0037 

20 

1 

.194 

1 

.177 

40 

1 

466 

1 

.455 

2 

1 

017 

1 

0104 

22 

1 

.218 

1 

.201 

42 

1 

498 

1 

.489 

4 

1 

036 

1 

0242 

24 

1 

.243 

1 

.226 

44 

1 

531 

1 

.524 

6 

1 

054 

1 

039 

26 

1 

.269 

1 

.251 

46 

1 

567 

1 

.559 

8 

1 

072 

1 

055 

28 

1 

.295 

1 

.277 

48 

1 

606 

1 

.595 

10 

1 

091 

1 

072 

30 

1 

.322 

1 

.304 

50 

1 

649 

1 

.630 

12 

1 

110 

1 

091 

32 

1 

.349 

1 

.331 

52 

1 

696 

14 

1 

129 

1 

111 

34 

1 

.377 

1 

.360 

54 

1 

748 

16 

1 

149 

1 

132 

36 

1 

.406 

1 

.390 

18 

1 

171 

1 

154 

38 

1 

.436 

1 

.422 

US04  [LJG]  (no.  4  21) 
(U0)2S04  [LJG]  (121) 
U02(C2H302)2  Acetate  [JAB]  (509) 


%• 


1 


df. 


1.0055 


1.0129 


1 . 0203 


1.0278 


NH4V03  [LJG]  (602) 


% 

df 

% 

df 

% 

df 

% 

df 

0.1 

0 . 99973 

0.4 

1.001541 

0.8 

1.00401 

1.2 

1.00653 

0.2 

1 . 00033 

0.6 

1.002771 

1.0 

1.00526 

H3B03  [JAB]  (225)**;  (28,  52,  101,  243)  [LJG] 


% 


1.0045 


1.0103 


1.0165 


A1CL  [JAB]  (291)**;  (106,  144,  219,  323)  [LJG] 


% 

df 

% 

4 8 

% 

00 

1 

1.0075 

6 

1.0526 

12 

1 . 1093 

2 

1.0164 

8 

1.0711 

14 

1.1290 

4 

1.0344 

10 

1.0900 

16 

1.1491 

AlBrs  [JAB]  (602)**;  (76)  [LJG] 


% 

df  ||  % 

df 

1  % 

df 

% 

df 

1 

1.0057 

6 

1.0451 

12 

1.0969 

18 

1 . 1528 

2 

1.0133 

8 

1.0619 

14 

1.1150 

20 

1.1725 

4 

1.0289 

10 

1.0792 

16 

1.1336 

22 

1 . 1928 

A12(S04)3  [JAB]  (225,  629)**;  (76,  106 
513,  517,  561) 


,  187,  188,  189,  206,  404,  406, 

[LJG] 


% 

df 

df 

% 

df 

1  % 

df 

1 

1.0093 

1.0069 

10 

1 . 1062 

20 

1.2272 

2 

1.0195 

1.0167 

12 

1 . 1293 

22 

1.2534 

4 

1.0404 

1.0370 

14 

1 . 1529 

24 

1 . 2803 

6 

1.0618 

1.0580 

16 

1 . 1770 

26 

1.3079 

8 

1.0837 

18 

1.2017 

% 

df6 

% 

df'6 

% 

df'6 

% 

df'6 

A1(N03)3  [JAB]  (291)**, 

(602)  [LJG] 

1 

1.0078 

12 

1.118 

24 

1.272 

36 

1.466 

% 

df 

% 

oo 

% 

df 

% 

CO 

2 

1.0170 

14 

1.141 

26 

1.301 

38 

1.505 

1 

1.0065 

10 

1.0811 

20 

1 . 1745 

30 

1.2805 

4 

1.0357 

16 

1.166 

28 

1.331 

40 

1.546 

2 

1.0144 

12 

1.0989 

22 

1 . 1946 

32 

1.3036 

6 

1 . 0550 

18 

1.191 

30 

1.363 

42 

1.590 

4 

1.0305 

14 

1.1171 

24 

1.2153 

8 

1.075 

20 

1.217 

32 

1.396 

44 

1.638 

6 

1.0469 

16 

1 . 1357 

26 

1.2365 

10 

1.096 

22 

1.244 

34 

1.430 

8 

1.0638 

18 

1 . 1549 

28 

1.2582 

* 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (46-8  TO  76-5) 


71 


(NH4)2S04.A12(S04)3  [JAB]  (46)**;  (225)*  [LJG] 


% 

d\\ 

% 

d\*  | 

% 

d\6 

1  % 

d\6 

1 

1.0079 

8 

1.0723 

16 

1 . 1541 

24 

1.2420 

2 

1.0167 

10 

1.0919 

18 

1.1757 

26 

1.2644 

4 

1.0348 

12 

1.1121 

20 

1 . 1976 

28 

1.2870 

6t 

1.0533 

14 

1 . 1329 

22 

1.2197 

30 

1 . 3098 

f  Solutions  above  ca.  6  %  are  supersaturated. 


A1(CNS)3  [L JG] ;  with  23.30%;  f§8  =  1.1582  (155) 
T1,S04.A12(S04)3  [JAB];  with  5.39%,  df  =  1.0510  (378)  [LJG] 
La2(SQ4)3  [LJG];  with  1.38%,  d»  =  1.0131;  df1  =  1.0128;  df  = 
0.9923;  df  =  0.9734  (206) 

La(N03)3  [JAB]  (291)  [LJG] 


% 

d\ 8 

1  % 

d\s 

!  % 

df 

% 

df 

1 

1.0076 

10 

1.0945 

20 

1.2052 

30 

1 . 3360 

2 

1.0167 

12 

1.1153 

22 

1.2295 

32 

1 . 3653 

4 

1.0353 

14 

1 . 1368 

24 

1.2547 

6 

1.0545 

16 

1 . 1589 

26 

1.2809 

8 

1.0742 

18 

1.1817 

28 

1 . 3080 

MgCI2. — ( Continued ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

20 

1 . 1764 

1.1735 

1 . 1706 

1 . 1689 

1 . 1672 

1.1635 

25 

1 . 2246 

1.2216 

1.2184 

1.2167 

1.2149 

1.2111 

30 

1 . 2754 

1.2722 

1 . 2688 

1.2671 

1.2652 

1.2614 

% 

50°  C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0043 

0 . 9995 

0 . 9942 

0 . 9883 

0 . 9820 

0 . 9753 

4 

1.0207 

1.0159 

1.0107 

1.0050 

0 . 9988 

0 . 9923 

6  ' 

1.0372 

1.0325 

1.0274 

1.0218 

1.0158 

1.0095 

8 

1.0539 

1 . 0493 

1 . 0442 

1.0388 

1.0330 

1 . 0269 

10 

1 . 0708 

1.0663 

1.0613 

1 . 0560 

1 . 0504 

1 . 0444 

12 

1 . 0880 

1 . 0836 

1.0787 

1.0735 

1 . 0680 

1 . 0622 

14 

1.1055 

1.1011 

1.0963 

1.0912 

1.0859 

1.0803 

16 

1.1232 

1.1188 

1.1141 

1 . 1092 

1 . 1041 

1 . 0984 

18 

1.1412 

1 . 1368 

1 . 1322 

1 . 1275 

1 . 1225 

1.1170 

20 

1.1595 

1.1552 

1 . 1506 

1 . 1460 

1.1412 

1 . 1359 

25 

1 . 2072 

1.2031 

1.1987 

1 . 1942 

1 . 1896 

1.1847 

30 

1.2575 

1.2535 

1 . 2493 

1.2451 

1.2406 

1 . 2360 

Ce2(S04)3  [JAB]  (67)  [LJG] 


% 

d? 

1  % 

d\b  | 

% 

df  | 

% 

df 

1 

1.0090 

8 

1.0823 

16 

1 . 1770 

24 

1.2876 

2 

1.0190 

10 

1 . 1047 

18 

1.2030 

4 

1.0395 

12 

1.1279 

20 

1 . 2300 

6 

1.0606 

14 

1 . 1520 

22 

1 . 2582 

Sa(N03)3  [JAB]  (291)  [LJG] 


% 

df  | 

% 

df 

!  % 

d\ 8 

1  % 

d\ 8 

1 

1.0061 

8 

1.0604 

16 

1.1271 

24 

1.2005 

2 

1.0136 

10 

1.0766 

18 

1 . 1447 

26 

1.2201 

4 

1.0289 

12 

1.0931 

20 

1.1628 

28 

1.2403 

6 

1.0445 

14 

1 . 1099 

22 

1.1814 

BeCl2  [GS]  (29i)**;  (84)* 


%t-  •  •  -  I 


6 


8 


10 


12 


1.0118  1.0251  I  1.0386  |  1.0523  1.0663  I  1.0806 


f  With  14  %,  d  4 


1.0952. 


Be(C103)2  [GS]  (602) 


% . 

. 1  1 

2 

3 

df . 

. |  1.00527  j 

1.01141 

1.01754 

BeS04  [GS]  (629) 


% . 

. I  1 

2 

3 

4 

5t 

df . 

. j  1.0058 

1.0147 

1.0237 

1.0327 

1.0417 

t  d\°  =  1.0870  with  10  %;  -  1.1769  with  20  %  (312). 


Be(NOs)2  [GS]  (291) 


% 

d\ 8  1 

% 

df  | 

% 

df 

1  % 

df 

2 

1.0108 

10 

1.0624 

18 

1.1193 

26 

1.1819 

4 

1 . 0233 

12 

1.0761 

20 

1.1344 

28 

1 . 1985 

6 

1.0361 

14 

1.0902 

22 

1 . 1499 

8 

1.0491 

16 

1 . 1046 

24 

1 . 1657 

MgCl2  [GS]  (20,  70,  366)**;  (221,  342,  608,  611)*;  (18,  49,  105, 
106,  150,  173,  177,  219,  250,  261,  278,  322,  347,  417.5,  462,  464,  466, 
469,  505,  533,  539,  618,  629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°  C 

2 

1.0168 

1.0163 

1.0146 

1.0134 

1.0119 

1.0084 

4 

1.0338 

1.0330 

1.0311 

1.0298 

1.0282 

1.0248 

6 

1.0510 

1.0499 

1.0478 

1.0463 

1.0447 

1.0413 

8 

1.0683 

1.0669 

1.0646 

1.0631 

1.0615 

1.0580 

10 

1.0858 

1.0840 

1.0816 

1.0801 

1.0785 

1.0749 

12 

1 . 1035 

1.1014 

1.0989 

1.0974 

1.0957 

1.0921 

14 

1.1214 

1.1190 

1.1164 

1.1149 

1.1132 

1 . 1095 

16 

1 . 1395 

1 . 1369 

1 . 1342 

1 . 1326 

1 . 1309 

1.1272 

18 

1 . 1578 

1.1551 

1 . 1523 

1 . 1506 

1 . 1489 

1 . 1452 

% . 

10  |  12  I  14  j  16  I 

% . 

. |  35 

dr 5 . 

1. 08651 1. 1044|  1. 1225|  1. 1408|| 

df . 

. jl . 3220 

Mg(C103)2  [GS]  (288,  602)** 


% 

d\ 8 

% 

df  1 

% 

G* 

tf»  >-* 

oo 

5$ 

df 

2 

1.0135 

10 

1.0758 

18 

1 . 1442 

26 

1.2196 

4 

1.0287 

12 

1 . 0922 

20 

1 . 1624 

28 

1.2395 

6 

1.0441 

14 

1.1091 

22 

1.1810 

30 

1.2598 

8 

1.0597 

16 

1 . 1264 

24 

•1.2001 

MgBr2  [GS]  (287,  367)**;  (76,  318,  322,  366,  442) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°  C 

2 

1.0171 

1.0167 

1.0151 

1.0139 

1.0124 

1.0089 

4 

1.0347 

1.0341 

1.0324 

1.0311 

1.0296 

1 . 0260 

6 

1.0527 

1.0519 

1.0501 

1 . 0487 

1.0472 

1.0435 

8 

1.0713 

1.0702 

1.0683 

1.0668 

1.0653 

1.0615 

10 

1 . 0904 

1.0891 

1.0871 

1.0855 

1.0839 

1.0800 

12 

1.1101 

1.1087 

1 . 1065 

1 . 1049 

1 . 1032 

1.0992 

14 

1 . 1305 

1 . 1289 

1 . 1265 

1 . 1248 

1.1231 

1.1191 

16 

1.1516 

1 . 1497 

1.1471 

1 . 1455 

1 . 1437 

1 . 1395 

18 

1 . 1733 

1.1711 

1.1683 

1 . 1666 

1 . 1648 

1 . 1605 

20 

1 . 1957 

1 . 1933 

1.1903 

1 . 1885 

1 . 1866 

1 . 1823 

25 

1.2547 

1.2517 

1.2482 

1 . 2462 

1.2441 

1.2396 

30 

1.3186 

1.3150 

1.3110 

1.3089 

1.3067 

1.3020 

35 

1.388 

1.383 

1.379 

1.377 

1.374 

1.370 

40 

1.462 

1.457 

1.452 

1.450 

1.448 

1.443 

45 

1.541 

1.537 

1.532 

1.529 

1.527 

1.522 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0047 

0.9998 

0 . 9944 

0.9884 

0.9819 

0 . 9750 

4 

1.0218 

1.0168 

1.0114 

1 . 0053 

0.9988 

0.9920 

6 

1.0393 

1.0342 

1.0288 

1.0227 

1.0161 

1.0094 

8 

1.0572 

1.0521 

1.0466 

1.0405 

1.0340 

1.0274 

10 

1.0756 

1.0706 

1 . 0650 

1.0590 

1.0525 

1.0459 

12 

1.0946 

1.0897 

1.0841 

1.0780 

1.0716 

1.0650 

14 

1.1143 

1 . 1094 

1.1038 

1.0977 

1.0913 

1.0848 

16 

1 . 1347 

1 . 1297 

1 . 1242 

1.1181 

1.1117 

1 . 1052 

18 

1 . 1557 

1.1507 

1 . 1452 

1.1391 

1 . 1327 

1 . 1263 

20 

1 . 1775 

1 . 1724 

1 . 1669 

1 . 1608 

1.1544 

1.1481 

25 

1.2347 

1.2296 

1.2241 

1.2182 

1.2119 

1.2057 

30 

1.2970 

1.2918 

1 . 2863 

1.2805 

1.2743 

1.2682 

35 

1.364 

1.359 

1.354 

1.348 

1.342 

1.336 

40 

1.438 

1.432 

1.427 

1.421 

1.415 

1.409 

45 

1.516 

1.511 

1.505 

1.500 

1.494 

1.488 

72 
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Mg(Br03)2  [GS]  (291) 


% 

d. I8  ! 

% 

d\a  !!  % 

d\s  I 

% 

d\ 8 

2 

1.0157 

10 

1.0871 

18 

1 . 1690 

26 

1.2617 

4 

1.0328 

12 

1 . 1066 

20 

1.1911 

28 

1.2869 

6 

1.0502 

14 

1 . 1268 

22 

1.2140 

30 

1.3134 

8 

1.0683 

16 

1 . 1476 

24 

1.2375 

Mglo 

[GS]  (287,  368)**;  (365)*;  (442) 

% 

0°C  | 

10°C  I  20°C  I  25°C  1  30°C 

40°C 

2 

1.0169 

1.0165 

1.0149 

1.0137 

1.0122 

1.0086 

4 

1.0345 

1.0339 

1.0321 

1.0307 

1 . 0292 

1  0255 

6 

1.0526 

1.0518 

1.0498 

1.0483 

1.0467 

1.0429 

8 

1.0713 

1.0702 

1.0680 

1.0665 

1.0648 

1.0609 

10 

1.0907 

1.0893 

1.0869 

1.0854 

1 . 0836 

1.0796 

12 

1.1107 

1.1091 

1 . 1065 

1 . 1049 

1 . 1030 

1 . 0989 

14 

1 . 1314 

1 . 1295 

1 . 1268 

1.1251 

1.1231 

1.1189 

16 

1.1529 

1 . 1507 

1 . 1478 

1 . 1460 

1 . 1440 

1 . 1395 

18 

1.1751 

1 . 1727 

1 . 1695 

1 . 1676 

1 . 1656 

1 . 1609 

20 

1.1981 

1.1953 

1.1920 

1 . 1900 

1 . 1879 

1 . 1830 

25 

1.2591 

1.2557 

1.2519 

1.2497 

1 . 2473 

1.2421 

30 

1.3265 

1.3223 

1.3180 

1.3156 

1.3131 

1 . 3074 

35 

1.4012 

1.3962 

1.3914 

1 . 3887 

1.3861 

1.3799 

40 

1.4839 

1.4784 

1.4730 

1.4702 

1 . 4672 

1.4607 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0043 

0.9994 

0 . 9940 

0.9879 

0.9814 

0.9745 

4 

1.0212 

1.0161 

1.0107 

1.0045 

0.9980 

0.9910 

6 

1.0385 

1 . 0333 

1.0279 

1.0217 

1.0151 

1.0080 

8 

1.0564 

1.0511 

1.0456 

1.0394 

1.0328 

1.0257 

10 

1.0749 

1.0696 

1.0640 

1.0578 

1.0511 

1.0441 

12 

1.0941 

1.0888 

1.0830 

1.0768 

1.0701 

1.0631 

14 

1.1140 

1 . 1086 

1 . 1027 

1.0965 

1.0897 

1.0827 

16 

1 . 1346 

1 . 1291 

1.1231 

1.1169 

1.1100 

1 . 1029 

18 

1.1559 

1 . 1503 

1 . 1442 

1 . 1379 

1.1311 

1 . 1239 

20 

1.1779 

1 . 1722 

1.1661 

1.1597 

1 . 1529 

1 . 1457 

25 

1.2367 

1 . 2307 

1.2244 

1.2178 

1.2108 

1.2037 

30 

1.3017 

1 . 2954 

1.2889 

1.2821 

1.2750 

1 . 2679 

35 

1.3738 

1.3673 

1 . 3606 

1 . 3536 

1.3464 

1 . 3392 

40 

1.4542 

1.4475 

1 . 4406 

1.4334 

1 . 4260 

1.4186 

MgS04  [GS]  (219,  221,  342,  346,  374,  375)**;  (505)*;  (7,  8,  18,  20, 


46,  49,  105,  106,  150,  192,  204,  250,  278,  298,  318,  329,  336,  344, 
348,  349,  401,  402,  403,  404,  425,  449,  469,  506,  533,  534,  550,  573, 
618,  629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0210 

1 . 0204 

1.0186 

1.0173 

1.0158 

1.0123 

4 

1 . 0423 

1.0413 

1.0392 

1.0378 

1.0362 

1.0326 

6 

1.0639 

1.0625 

1.0602 

1.0587 

1.0570 

1.0532 

8 

1.0858 

1.0841 

1.0816 

1.0800 

1.0782 

1.0743 

10 

1.1081 

1 . 1061 

1 . 1034 

1.1017 

1.0999 

1.0958 

12 

1 . 1309 

1 . 1286 

1 . 1256 

1.1239 

1 . 1220 

1.1179 

14 

1.1541 

1.1516 

1 . 1484 

1 . 1466 

1 . 1447 

1 . 1405 

16 

1.1777 

1.1750 

1.1717 

1 . 1698 

1 . 1679 

1 . 1637 

18 

1.2018 

1.1989 

1.1955 

1 . 1936 

1.1916 

1 . 1874 

20 

1.2264 

1.2233 

1.2198 

1.2179 

1.2159 

1.2117 

22 

1.2515 

1.2483 

1.2447 

1 . 2428 

1.2408 

1  2365 

24 

1.2771 

1.2738 

1.2701 

1.2682 

1.2662 

1  2619 

26 

1.3032 

1.2998 

1.2961 

1 . 2942 

1.2922 

1.2879 

% 

50°C 

60°  C 

70°C 

80°C 

1  % 

50°  C 

2 

1.0081 

1.0032 

0.9978 

0.9916 

16 

1 . 1592 

4 

1.0283 

1.0234 

1.0180 

1.0118 

18 

1.1829 

6 

1.0489 

1.0440 

1.0386 

1.0324 

20 

1 . 2072 

8 

1.0700 

1.0650 

1.0596 

1.0534 

22 

1.2321 

10 

1.0915 

1.0864 

1.0810 

1.0748 

24 

1.2576 

12 

1.1135 

1 . 1083 

1 . 1029 

1.0968 

26 

1.2836 

14 

1.1361 

1 . 1308 

1.1253 

1.1193 

MgS04. — ( Continued ) 


% 

d\ 29  (346) 

d20.°04  (373)  j 

% 

d6.29  (346) 

0.00 

0.999  958s 

0.998  23150 t 

0.07 

1.000  7042 

0.01 

1.000  0659 

0.998  33872 

0.08 

1.000  810o 

0.02 

1.000  172s 

0.998  44553 

0.09 

1.000  9157 

0.03 

1.000  2794 

0.998  55198 

0.1 

1.001  0213 

0.04 

1.000  385s 

0.998  65812 

0.2 

1.002  0733 

0.05 

1.000  492i 

0.998  76403 

0.3 

1.003  1199 

0.06 

1.000  5982 

0.998  86973 

0.4 

1.004  1645 

t  The  small  figures  are  significant  only  for  ratios  within  the  table. 


Mg(N03)2  [GS]  (H°»  287,  342)**;  (606,  609)*;  (20,  106,  150,  278, 
322,  462,  464,  466,  469,  533,  535,  618,  628,  629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0157 

1.0151 

1.0132 

1.0119 

1.0104 

1 . 0068 

4 

1.0318 

1 . 0307 

1 . 0285 

1.0271 

1 . 0254 

1.0216 

6 

1.0482 

1.0466 

1.0441 

1 . 0426 

1.0408 

1 . 0367 

8 

1.0649 

1.0629 

1.0600 

1.0584 

1.0565 

1 . 0522 

10 

1.0819 

1.0795 

1.0762 

1.0745 

1.0725 

1.0681 

12 

1 . 0992 

1.0964 

1.0928 

1.0910 

1.0889 

1.0843 

14 

1.1168 

1.1137 

1 . 1098 

1 . 1079 

1 . 1057 

1 . 1009 

16 

1.1314 

1 . 1272 

1.1251 

1 . 1229 

18 

1 . 1494 

1 . 1449 

1 . 1427 

1 . 1404 

20 

1 . 1677 

1 . 1630 

1 . 1607 

1 . 1582 

22 

1 . 1864 

1.1815 

1 . 1790 

1 . 1764 

24 

1 . 2055 

1 . 2004 

1.1977 

1 . 1949 

Mg(CH02)2,  Formate  [JAB]  (29i)**;  (329) 

% . 1  1  1  2  |  3  1  4  |  5 

d\* . j  1.0060  ]  1.0134  |  1.0209  [  1.0284  [  1.0360 


Mg(C2H302)2,  Acetate  [JAB]  (288)**;  (561) 


% . 

1 

2  |  4  |  6 

8 

10 

d\* . 

1 . 0043|  1 . 0101|  1 . 0216  1 . 033l|l .  0447 

1.0564 

% . 

12 

14  |  16  |  18 

20 

22 

d\s . 

1 . 0682  1 . 0802!  1 . 0923|  1 . 1045]  1 . 1 169|  1 . 1295 

MgCr04  [GS]  (288)**;  (566) 


% 

CO 

% 

H-* 

00 

% 

d\s 

!  % 

d\* 

2 

1.0185 

10 

1.1018 

18 

1 . 1946 

26 

1.2965 

4 

1.0387 

12 

1 . 1240 

20 

1.2194 

6 

1 . 0592 

14 

1 . 1469 

22 

1.2446 

8 

1.0802 

16 

1 . 1704 

24 

1 . 2703 

Ca(OH)2  [GS]  (98,  102,  529,  631) 


% 

d]b 

dj‘  | 

% 

d\& 

df 

0.05 

0.10 

0.99979 

1.00044 

0.99773 

0.99838 

0.15 

1.00110 

0.99904 

CaCl2  [GS]  (219,  221,  342,  367,  588)**;  (68,  69,  84,  312,  363,  493, 
606,  608,  609,  611)*;  (18,  49,  50,  98,  105,  106,  139,  159,  173,  177, 
189,  190,  192,  261,  318,  320,  321,  322,  347,  355,  401,  402,  407, 
417.5,  506,  529,  533,  535,  550,  564,  573,  613,  618,  640) 


% 

—  5°C 

0°C 

+  10°C 

20°  C 

25°C 

30°C 

2 

1.0171 

1.0166 

1.0148 

1.0135 

1.0120 

4 

1.0346 

1.0337 

1.0316 

1.0302 

1.0286 

6 

1.0523 

1.0509 

1.0486 

1.0471 

1 . 0455 

8 

1.0708 

1.0703 

1.0684 

1.0659 

1.0643 

1.0626 

10 

1.0894 

1.0886 

1.0863 

1.0835 

1.0818 

1.0800 

12 

1 . 1083 

1 . 1072 

1.1045 

1.1015 

1.0997 

1.0978 

14 

1 . 1275 

1.1261 

1.1231 

1.1198 

1.1180 

1.1160 

16 

1.1471 

1 . 1454 

1.1421 

1.1386 

1 . 1366 

1 . 1345 

18 

1 . 1670 

1.1651 

1.1616 

1 . 1578 

1 . 1557 

1 . 1535 

20 

1 . 1874 

1 . 1853 

1.1815 

1 . 1775 

1.1753 

1  1730 

25 

1.2376 

1.2330 

1.2284 

1.2260 

1  2236 

30 

1.2922 

1.2869 

1.2816 

1.2790 

1.2764 

35 

1.3373 

1.3345 

1.3316 

40 

1.3957 

1 . 3927 

1 . 389# 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (76-5  TO  77-11) 
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CaClo. — ( Continued ) 


% 

40°C 

50°C 

60°C 

70°C 

80°C 

90°C 

2 

1.0084 

1.0043 

0.9994 

0 . 9940 

0.9881 

0.9816 

4 

1.0249 

1.0207 

1.0158 

1.0104 

1.0046 

0.9981 

6 

1.0416 

1.0373 

1.0324 

1.0270 

1.0213 

1.0148 

8 

1.0586 

1.0542 

1.0492 

1.0439 

1.0382 

1.0317 

10 

1.0760 

1.0715 

1.0664 

1.0611 

1.0554 

1.0490 

12 

1.0937 

1.0891 

1.0840 

1.0787 

1.0730 

1.0667 

14 

1.1117 

1 . 1070 

1.1019 

1.0966 

1.0909 

1.0847 

16 

1.1301 

1 . 1254 

1 . 1202 

1.1148 

1 . 1092 

1.1031 

18 

1 . 1490 

1 . 1442 

1 . 1389 

1 . 1335 

1 . 1279 

1.1219 

20 

1 . 1684 

1 . 1635 

1.1581 

1 . 152S 

1.1471 

1.1412 

25 

1.2186 

1.2134 

1.2079 

1.2024 

1 . 1965 

1 . 1906 

30 

1.2709 

1.2654 

1.2597 

1.2539 

1 . 2478 

1 . 2419 

35 

1.3255 

1.3196 

1.3137 

1.3075 

1.3013 

1.2953 

40 

1 . 3826 

1.3762 

1 . 3700 

1.3635 

1.3571 

1.3510 

% 

100°Cf 

110°C 

120°C 

130°C 

140°C 

2 

0 . 9748 

0.9674 

0.9596 

0.9514 

0.9428 

4 

0.9915 

0 . 9842 

0.9765 

0.9685 

0.9601 

6 

1.0085 

1.0012 

0.9937 

0.9859 

0.9776 

8 

1.0257 

1.0185 

1.0111 

1.0035 

0.9954 

10 

1.0432 

1.0361 

1.0287 

1.0213 

1.0134 

12 

1.0610 

1.0539 

1.0466 

1.0394 

1.0317 

14 

1.0790 

1 . 0720 

1.0649 

1 . 0577 

1.0503 

16 

1.0973 

1.0905 

1.0835 

1.0763 

1.0691 

18 

1.1160 

1 . 1094 

1 . 1025 

1.0954 

1.0883 

20 

1.1352 

1.1287 

1.1219 

1.1150 

1 . 1080 

25 

1 . 1846 

30 

1.2359 

35 

1.2893 

40 

1.3450 

t  Values  over  100°C  corrected  to  one  atmosphere  pressure. 


CaOCl2,  Bleaching  powder  [GS]  (389) 

[CaOCl2,  89.51%;  CaCl2,  7.31%;  Ca(C103)2,  0.26%;  Ca(OH)2, 
_ 2.92%] _ 

%  total  salt .  .  |  2  j  4  |  6  |  8  I  10  |  12 

d\b . 11.0169  11.0345  11.0520  [1.0697  11.0876  |l,1060 


Ca(C103)2  [GS]  ( 288)**;  (602) 


% 

d\s 

I  % 

d\s 

1  % 

d\* 

1  % 

J 

00 

T-< 

2 

1.0135 

10 

1.0768 

18 

1 . 1469 

26 

1 . 2247 

4 

1.0288 

12 

1.0936 

20 

1 . 1656 

28 

1.2454 

6 

1.0444 

14 

1.1109 

22 

1 . 1848 

30 

1.2665 

8 

1 . 0604 

16 

1 . 1286 

24 

1 . 2045 

CaBr2  [GS]  (287,  368)**.  (312,  363)*;  (139,  318,  322,  618) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°  C 

2 

1.0173 

1.0169 

1.0152 

1.0139 

1.0125 

1 . 0089 

4 

1.0352 

1.0345 

1.0326 

1.0312 

1 . 0296 

1 . 0260 

6 

1.0535 

1 . 0525 

1.0504 

1.0489 

1.0473 

1.0435 

8 

1.0724 

1.0711 

1.0688 

1.0672 

1.0655 

1.0616 

10 

1.0919 

1.0903 

1.0877 

1.0860 

1.0843 

1.0802 

12 

1.1119 

1 . 1099 

1.1071 

1 . 1054 

1 . 1035 

1.0994 

14 

1 . 1325 

1 . 1302 

1 . 1272 

1 . 1254 

1 . 1234 

1.1192 

16 

1.1538 

1.1512 

1 . 1480 

1.1461 

1.1441 

1.1396 

18 

1.1759 

1 . 1730 

1 . 1696 

1 . 1676 

1 . 1655 

1 . 1608 

20 

1 . 1988 

1 . 1955 

1.1919 

1 . 1897 

1 . 1876 

1 . 1827 

25 

1.2584 

1 . 2542 

1.2499 

1.2475 

1.2451 

1.2397 

30 

1.3226 

1.3175 

1.3125 

1 . 3099 

1 . 3072 

1.3014 

35 

1.393 

1.387 

1.381 

1.378 

1.375 

1.369 

40 

1.469 

1.463 

1.457 

1.453 

1.450 

1.443 

45 

1.555 

1.548 

1.541 

1.537 

1.534 

1.526 

50 

1.650 

1.642 

1.635 

1.631 

1.627 

1.619 

CaBr2. — ( Continued ) 


% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1 . 0047 

0 . 9988 

0 . 9943 

0.9883 

0.9817 

0 . 9748 

4 

1.0217 

1.0168 

1.0112 

1.0052 

0 . 9985 

0.9917 

6 

1.0391 

1.0342 

1.0285 

1.0225 

1.0158 

1.0090 

8 

1.0570 

1.0521 

1.0464 

1.0403 

1.0337 

1.0269 

10 

1.0756 

1  0705 

1.0648 

1.0587 

1.0520 

1.0452 

12 

1.0947 

1.0894 

1.0837 

1.0775 

1.0708 

1.0641 

14 

1.1143 

1 . 1090 

1 . 1032 

1.0970 

1.0903 

1.0836 

16 

1 . 1346 

1 . 1293 

1.1234 

1.1172 

1.1105 

1 . 1038 

18 

1.1557 

1 . 1503 

1 . 1443 

1.1381 

1.1314 

1 . 1247 

20 

1.1775 

1 . 1720 

1 . 1660 

1 . 1598 

1 . 1530 

1 . 1463 

25 

1 . 2343 

1 . 2285 

1.2224 

1.2160 

1 . 2092 

1 . 2024 

30 

1 . 2957 

1.2896 

1 . 2833 

1 . 2768 

1.2698 

1 . 2630 

35 

1.363 

1.356 

1.350 

1.343 

1.336 

1.329 

40 

1.437 

1.430 

1.423 

1.416 

1.409 

1.402 

45 

1.519 

1.512 

1.505 

1.498 

1.490 

1.483 

50 

1.612 

1.604 

1 . 597 

1.589 

1.582 

1.574 

C&I2 

[GS]  (287,  369)**; 

(322,  365 

618) 

% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°  C 

2 

1.0171 

1.0166 

1.0150 

1.0138 

1.0123 

1.0087 

4 

1.0348 

1.0341 

1.0323 

1.0309 

1 . 0293 

1.0256 

6 

1.0530 

1 . 0521 

1.0500 

1.0485 

1.0468 

1.0430 

8 

1.0718 

1.0706 

1.0683 

1 . 0668 

1.0650 

1.0610 

10 

1.0913 

1.0897 

1.0873 

1.0857 

1.0838 

1 . 0796 

12 

1.1115 

1 . 1096 

1 . 1069 

1 . 1053 

1 . 1033 

1.0989 

14 

1.1325 

1 . 1303 

1 . 1273 

1 . 1256 

1 . 1236 

1.1190 

16 

1 . 1542 

1.1517 

1.1485 

1 . 1466 

1 . 1446 

1 . 1398 

18 

1 . 1765 

1 . 1737 

1 . 1703 

1 . 1683 

1 . 1662 

1.1613 

20 

1 . 1996 

1 . 1965 

1 . 1928 

1 . 1906 

1 . 1884 

1 . 1834 

25 

1.2612 

1.2573 

1.2530 

1.2506 

1.2482 

1 . 2427 

30 

1.3292 

1.3244 

1.3195 

1.3168 

1.3141 

1.3081 

35 

1 . 4040 

1.3984 

1 . 3928 

1.3897 

1.3867 

1 . 3802 

40 

1 . 4862 

1 . 4798 

1.4734 

1 . 4700 

1.4666 

1 . 4596 

% 

50°C 

60°C 

70°C 

80°  C 

90°C 

100°C 

2 

1.0045 

0 . 9995 

0 . 9940 

0 . 9879 

0.9814 

0.9745 

4 

1.0213 

1.0162 

1.0107 

1.0045 

0 . 9879 

0.9910 

6 

1.0385 

1.0333 

1.0278 

1.0216 

1.0148 

1.0079 

8 

1.0563 

1.0510 

1 . 0454 

1.0392 

1.0323 

1 . 0253 

10 

1.0748 

1.0695 

1.0637 

1.0574 

1.0505 

1.0434 

12 

1.0940 

1.0886 

1.0827 

1.0763 

1.0694 

1.0622 

14 

1.1140 

1 . 1085 

1 . 1025 

1.0960 

1.0889 

1.0818 

16 

1 . 1347 

1 . 1290 

1 . 1229 

1.1163 

1.1091 

1 . 1020 

18 

1 . 1560 

1 . 1502 

1 . 1440 

1 . 1373 

1 . 1300 

1.2228 

20 

1 . 1778 

1.1719 

1 . 1656 

1 . 1589 

1.1516 

1 . 1443 

25 

1.2367 

1.2304 

1 . 2238 

1.2168 

1 . 2093 

1.2018 

30 

1.3016 

1.2950 

1.2880 

1.2808 

1.2730 

1 . 2653 

35 

1.3732 

1 . 3662 

1.3588 

1.3513 

1.3431 

1.3352 

40 

1.4521 

1.4445 

1.4368 

1 . 4288 

1 . 4204 

1.4123 

CaS04  [GS];  df  =  0.99756  with  0.05%;  =  0.99805  with  0.10% 

(98) 

Ca(HS)2  [GS]  (154) 


% 


dj* 


32 


1.255 


% 

37.5 


d\3'b 

1.310 


Ca(NOa)2  [GS]  (110)**;  (137,  342,  606,  628)*;  (189,  190,  192, 
208,  222,  223,  261,  322,  329,  378,  407,  529,  618,  629) 


% 

6°C 

18°C 

25°C 

30°C 

% 

18°C 

2 

1.0157 

1.0137 

1.0120 

1.0105 

30 

1.260 

4 

1.0316 

1.0291 

1.0272 

1.0256 

35 

1.311 

6 

1.0477 

1.0448 

1.0427 

1.0409 

40 

1.365 

8 

1.0641 

1.0608 

1.0585 

1.0565 

45 

1.422 

10 

1.0808 

1.0771 

1.0746 

1.0724 

12 

1.0979 

1.0937 

1.0911 

1.0887 
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Ca(N03)2. — ( Continued ) 


% 

6°C 

18°C 

25°C 

30°C  | 

% 

18°C 

14 

1 . 1153 

1.1106 

1 . 1079 

1 . 1055 

16 

1 . 1330 

1 . 1279 

1 . 1250 

1 . 1224 

18 

1.1510 

1 . 1455 

1 . 1424 

1 . 1397 

20 

1 . 1694 

1 . 1636 

1 . 1602 

1.1575 

25 

1.2168 

1.2106 

1.2065 

1.2032 

68 1 

1.747 

1.741 

1.736 

t  Supercooled  tetrahydrate  (M.P.,  41.4°C). 


CaH4(P04)2  [GS];  with  2.506%,  dj*  =  1.0171  (78) 


Ca(CH02)2,  Formate  [JAB]  (291) (329) 


% 

d\a  I 

% 

% 

d\ 8 

1  % 

d\ 8 

1 

1.0056 

4 

1.0268 

8 

1.0560 

12 

1.0858 

2 

1.0126 

6 

1.0413 

10 

1.0708 

Ca(C2H302)2,  Acetate  [JAB]  (288)**;  (208 

,  224,  529) 

% 

d?  | 

% 

j?L 

cc 

1  % 

d\a 

% 

d\a 

1 

1.0043 

6 

1.0331 

12 

1.0679 

18 

1 . 1029 

2 

1.0100 

8 

1.0447 

14 

1.0795 

20 

1.1146 

4 

1.0215 

10 

1.0563 

16 

1.0912 

22 

1 . 1263 

Ca(C3H602)2,  Propionate  [JAB]  (291) 


% 

d\* 

% 

GO 

-4  Tt* 

% 

d\s  | 

% 

d\s 

1 

1.0035 

8 

1.0376 

16 

1.0766 

24 

1.1157 

2 

1.0084 

10 

1.0474 

18 

1.0864 

26 

1 . 1254 

4 

1.0181 

12 

1.0571 

20 

1.0962 

6 

1.0279 

14 

1.0669 

22 

1 . 1059 

Ca(CNS)2  [GS];  with  33.79%,  dY  =  1.2182  (155) 
Ca2Fe(CN)6  [GS]  («,  42) 


% 

d\ 

!  % 

d\  | 

% 

d\ 

1  % 

d\ 

2 

1.01687 

10 

1.08781 

18 

1 . 16374 

26 

1.24459 

4 

1.03416 

12 

1 . 10630 

20 

1 . 18353 

28 

1.26546 

6 

1.05175 

14 

1 . 12513 

22 

1.20362 

30 

1.28659 

8 

1.06963 

16 

1 . 14428 

24 

1 . 22398 

32 

1 . 30798 

CaCr04 

[GS]  (250) 

% 

d? 

% 

d\a 

% 

d? 

1  % 

d\a 

1 

1.0083 

3 

1.0278 

5 

1.0477 

7 

1.0680 

2 

1.0180 

4 

1.0377 

6 

1.0578 

Sr(OH)2  [GS]  (ioo)**;  (529) 


% 

15°C 

20°C 

25°C 

30°C 

0.1 

1.00043 

0.99948 

0.99827 

0.99681 

0.2 

1.00179 

1.00081 

0.99957 

0.99811 

0.3 

1.00321 

1.00225 

1.00100 

0 . 99954 

SrCl2  [GS]  (221>  342>  347»  367>  548)**;  (18,  105,  106,  189,  190, 
192,  261,  278,  312,  363,  378,  407,  417.5,  451,  529,  573,  618,  627, 
629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0183 

1.0178 

1.0161 

1.0149 

1.0134 

1.0097 

4 

1.0372 

1.0364 

1.0344 

1.0331 

1.0315 

1.0277 

6 

1.0567 

1.0554 

1.0532 

1.0518 

1.0501 

1.0462 

8 

1.0767 

1.0750 

1.0726 

1.0711 

1.0693 

1.0653 

10 

1.0973 

1.0952 

1.0925 

1.0909 

1.0891 

1.0849 

12 

1.1185 

1.1160 

1.1130 

1.1113 

1 . 1094 

1.1051 

14 

1 . 1402 

1 . 1374 

1.1341 

1 . 1323 

1 . 1303 

1 . 1259 

16 

1 . 1625 

1 . 1593 

1 . 1558 

1 . 1539 

1.1518 

1 . 1472 

18 

1 . 1853 

1.1819 

1.1781 

1.1761 

1 . 1739 

1.1691 

20 

1.2088 

1.2051 

1.2010 

1 . 1990 

1 . 1966 

1.1917 

25 

1.269 

1.265 

1.260 

1.258 

1.255 

1.250 

30 

1.325 

1.322 

1.319 

1.314 

35 

1.396 

1.393 

1.390 

1.384 

SrCl2. — ( Continued ) 


% 

50°C 

60°  C 

70°C 

80°  C 

90°C 

100°C 

2 

1.0055 

1.0005 

0.9951 

0.9891 

0 . 9826 

0.9758 

4 

1.0233 

1.0183 

1.0129 

1.0069 

1.0004 

0.9936 

6 

1.0417 

1.0366 

1.0312 

1.0252 

1.0187 

1.0119 

8 

1.0607 

1.0555 

1.0500 

1 . 0440 

1 . 0375 

1.0307 

10 

1.0802 

1.0750 

1.0694 

1.0634 

1.0569 

1.0502 

12 

1 . 1003 

1 . 0950 

1.0894 

1.0834 

1 . 0768 

1.0702 

14 

1.1209 

1.1156 

1.1100 

1 . 1039 

1 . 0973 

1.0907 

16 

1 . 1422 

1 . 1368 

1.1311 

1 . 1250 

1.1184 

1.1118 

18 

1.1641 

1 . 1586 

1 . 1528 

1 . 1467 

1 . 1401 

1 . 1335 

20 

1 . 1866 

1.1810 

1 . 1752 

1 . 1690 

1 . 1625 

1 . 1559 

25 

1.245 

1.239 

1.233 

1.227 

1.220 

1.213 

30 

1.308 

1.302 

1.296 

1.289 

1.282 

1.276 

35 

1.378 

1.372 

1.365 

1.358 

1.351 

1.345 

Sr(C103)2  [GS]  (288)**;  (602)* 


% 

d. Is 

1  % 

d? 

% 

d'Y  | 

% 

00 

■— ‘  T 

2 

1.0147 

10 

1.0825 

18 

1 . 1593 

35 

1.3563 

4 

1.0310 

12 

1.1010 

20 

1 . 1800 

6 

1 . 0476 

14 

1 . 1203 

25 

1.2348 

8 

1.0647 

16 

1.1394 

30 

1.2935 

SrBr2  [GS]  (287,  367)**;  (363)*;  (18,  189,  190,  312,  318,  320,  322) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0178 

1.0174 

1.0157 

1.0145 

1.0130 

1.0093 

4 

1.0363 

1.0356 

1.0337 

1.0324 

1.0308 

1.0270 

6 

1.0553 

1.0543 

1.0522 

1.0508 

1.0492 

1.0452 

8 

1.0748 

1.0735 

1.0712 

1.0697 

1.0680 

1.0639 

10 

1.0949 

1.0932 

1.0907 

1.0891 

1.0873 

1.0831 

12 

1.1156 

1.1136 

1.1109 

1 . 1092 

1 . 1072 

1 . 1029 

14 

1 . 1369 

1.1346 

1.1317 

1 . 1299 

1.1279 

1 . 1234 

16 

1.1591 

1 . 1564 

1 . 1532 

1.1513 

1 . 1493 

1 . 1447 

18 

1.1821 

1.1791 

1 . 1757 

1.1738 

1.1716 

1 . 1668 

20 

1 . 2060 

1 . 2029 

1 . 1992 

1.1971 

1 . 1949 

1 . 1899 

25 

1.270 

1.266 

1.262 

1.259 

1.257 

1.251 

30 

1.339 

1.335 

1.330 

1.327 

1.324 

1.318 

35 

1.416 

1.411 

1.405 

1.402 

1.398 

1.392 

40 

1.501 

1.495 

1.489 

1.486 

1.482 

1.475 

45 

50 

1.597 

1.590 

1.583 

1.686 

1.579 

1.575 

1.568 

% 

50°C 

60°  C 

70°C 

80°C 

90°C 

100°C 

2 

1.0051 

1.0002 

0.9947 

0.9887 

0.9821 

0.9752 

4 

1.0227 

1.0177 

1.0121 

1.0060 

0.9994 

0.9925 

6 

1.0408 

1.0357 

1.0301 

1.0238 

1.0172 

1.0103 

8 

1.0594 

1.0541 

1.0485 

1.0422 

1.0357 

1.0286 

10 

1.0785 

1.0731 

1.0675 

1.0611 

1 . 0545 

1.0473 

12 

1.0982 

1.0927 

1.0870 

1.0805 

1.0738 

1.0667 

14 

1.1186 

1.1130 

1.1071 

1 . 1006 

1.0938 

1.0868 

16 

1 . 1397 

1 . 1340 

1.1281 

1.1215 

1.1147 

1 . 1077 

18 

1.1616 

1 . 1559 

1 . 1499 

1 . 1433 

1 . 1364 

1 . 1293 

20 

1 . 1846 

1 . 1788 

1 . 1727 

1.1661 

1.1591 

1.1519 

25 

1.246 

1.240 

1.233 

1.227 

1.219 

1.212 

30 

1.312 

1.306 

1.299 

1.293 

1.285 

1.278 

35 

1.386 

1.379 

1.372 

1.365 

1.358 

1.350 

40 

1.468 

1.461 

1.454 

1.446 

1.439 

1.431 

45 

1.561 

1.553 

1.545 

1.538 

1.530 

1.522 

Sr(Br03)2  [GS]  (29i) 


% 

d\ 8  ! 

% 

d\* 

% 

d\* 

1  % 

Sg 

00 

2 

1.0157 

8 

1.0700 

14 

1 . 1297 

20 

1 . 1948 

4 

1.0332 

10 

1.0893 

16 

1 . 1508 

22 

1.2177 

6 

1.0513 

12 

1 . 1092 

18 

1 . 1725 

* 


DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (77-11  TO  79-5) 


75 


Srl2  [GS]  (287,  369)**;  (365)*;  (322) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0175 

1.0171 

1.0154 

1.0142 

1.0127 

1.0090 

4 

1.0357 

1.0350 

1.0331 

1.0318 

1.0302 

1.0265 

6 

1.0544 

1.0535 

1.0513 

1.0499 

1.0482 

1.0444 

8 

1.0738 

1.0726 

1.0701 

1.0686 

1.0669 

1.0629 

10 

1.0938 

1.0923 

1.0896 

1.0880 

1.0862 

1.0821 

12 

1.1146 

1.1128 

1 . 1099 

1 . 1082 

1 . 1062 

1 . 1020 

14 

1.1361 

1 . 1339 

1 . 1308 

1 . 1290 

1 . 1270 

1.1225 

16 

1 . 1584 

1.1559 

1.1526 

1 . 1506 

1 . 1486 

1 . 1439 

18 

1.1817 

1 . 1789 

1 . 1753 

1.1732 

1.1711 

1 . 1662 

20 

1.2060 

1.2028 

1 . 1990 

1 . 1967 

1 . 1944 

1 . 1894 

25 

1.2693 

1.2654 

1.2608 

1.2583 

1.2558 

1 . 2502 

30 

1.3395 

1.3347 

1.3295 

1.3267 

1.3238 

1.3176 

35 

1.4173 

1.4116 

1.4058 

1.4026 

1.3994 

1.3924 

40 

1 . 5036 

1.4970 

1.4904 

1.4869 

1.4834 

1.4757 

45 

1.5991 

1.5917 

1 . 5844 

1 . 5804 

1.5766 

1 . 5684 

% 

|  50°  C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0048 

0 . 9999 

0 . 9944 

0.9882 

0.9817 

0.9748 

4 

1.0220 

1.0170 

1.0114 

1.0052 

0 . 9986 

0.9916 

6 

1.0398 

1.0346 

1.0289 

1.0227 

1.0160 

1.0090 

8 

1.0582 

1.0529 

1.0471 

1.0408 

1.0340 

1  0269 

10 

1.0773 

1.0718 

1.0659 

1.0595 

1.0526 

1.0455 

12 

1.0970 

1.0914 

1 . 0853 

1.0789 

1.0719 

1 . 0648 

14 

1.1174 

1.1117 

1.1055 

1.0990 

1.0918 

1.0847 

16 

1 . 1386 

1 . 1328 

1 . 1265 

1.1198 

1.1126 

1 . 1054 

18 

1 . 1607 

1 . 1547 

1 . 1483 

1.1415 

1 . 1342 

1 . 1270 

20 

1 . 1837 

1 . 1775 

1.1711 

1.1642 

1 . 1568 

1.1495 

25 

1.2440 

1.2376 

1.2309 

1.2235 

1.2161 

1 . 2084 

30 

1.3110 

1.3042 

1.2970 

1.2893 

1.2815 

1.2737 

35 

1.3855 

1.3781 

1.3705 

1.3625 

1 . 3544 

1 . 3463 

40 

1.4683 

1.4605 

1.4521 

1.4441 

1 . 4356 

1.4272 

45 

1 . 5603 

1 . 5523 

1 . 5436 

1.5348 

1 . 5259 

1.5172 

Sr(N03)2  [GS]  (375)**;  (192,  224,  361,  384,  629)*;  (84,  189,  190, 
261,  318,  329,  360,  378,  407,  451,  529,  605,  618,  628) 


% 

0°C 

10°C 

20°Ct 

30°C 

40°C 

50°C 

2 

1.017 

1.016 

1.015 

1.012 

1.008 

1.004 

4 

1.034 

1.033 

1.031 

1.028 

1.024 

1.020 

6 

1.052 

1.050 

1.048 

1.045 

1.041 

1.036 

8 

1.070 

1.068 

1 . 065 

1.062 

1.058 

1.052 

10 

1.088 

1.086 

1.083 

1.079 

1.074 

1.069 

12 

1.107 

1.104 

1.101 

1.097 

1.092 

1.086 

14 

1.126 

1.123 

1.119 

1.115 

1.110 

1.104 

16 

1.146 

1.142 

1.138 

1.134 

1.129 

1.123 

18 

1.166 

1.163 

1.158 

1.154 

1.148 

1.142 

20 

1.187 

1.184 

1.179 

1.174 

1.168 

1.162 

25 

1.245 

1.239 

1.233 

1.227 

1.221 

1.215 

% 

60°C 

70°C 

80°C 

1  % 

60°C 

70°C 

80°C 

2 

0.999 

0.993 

0.987 

14 

1.098 

1.092 

1.086 

4 

1.015 

1.009 

1.003 

16 

1.117 

1.111 

1.104 

6 

1.031 

1.025 

1.019 

18 

1.136 

1.129 

1.123 

8 

1.047 

1.041 

1.035 

20 

1.156 

1.149 

1.142 

10 

12 

1.064 

1.081 

1.057 

1.074 

1.051 

1.068 

25 

1.208 

1.201 

1.194 

t  d\ o  =  1.290  with  30  %;  =  1.352  with  35  %;  =  1.419  with  40  %. 


Sr(CH02)2,  Formate  [JAB]  (288)**;  (329) 


% 

d\» 

% 

i  d\°  | 

% 

00 

% 

d\° 

1 

1.0067 

4 

I  1.0312  I 

8 

1.0647 

12 

1.0998 

2 

1.0148 

6 

1.0478 

10 

1.0820 

Sr(C2H302)2,  Acetate  [JAB]  (288)**.  (529,  561) 


% 

d\s 

1  % 

d\a  | 

% 

d\a 

% 

d\* 

1 

1.0054 

8 

1 . 0543 

16 

1.1138 

24 

1.1770 

2 

1.0122 

10 

1.0688 

18 

1 . 1293 

4 

1 . 0260 

12 

1.0836 

20 

1 . 1450 

6 

1.0400 

14 

1.0986 

22 

1 . 1609 

Sr,Fe(CN)6  [GS]  (42) 


% 

d\  | 

% 

d\ 

I  % 

d\  | 

% 

d°4 

2 

1.0175 

8 

1.0738 

14 

1 . 1342 

20 

1 . 1996 

4 

1.0357 

10 

1.0935 

16 

1 . 1554 

6 

1 . 0546 

12 

1.1136 

18 

1 . 1772 

Ba(OH)2  [GS]  (342,  472)**;  (529)*;  (100,  252);  d\°  =  1.0193  with 
2%;  =  1.0420  with  4% 


BaCL  [GS]  (364)**;  (36,  38,  106,  110,  219,  221,  312,  342,  347, 
608,  611)*;  (49,  105,  12  8,  139,  189,  199,  261,  2  7  8,  313,  344,  363,  378, 
411,  417.5,  425,  451,  529,  533,  534,  535,  573,  618,  629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0181 

1.0176 

1.0159 

1.0147 

1.0132 

1.0096 

4 

1.0368 

1.0360 

1.0341 

1.0328 

1.0312 

1.0275 

6 

1.0561 

1.0550 

1.0528 

1.0514 

1.0497 

1.0459 

8 

1.0760 

1.0746 

1.0721 

1.0706 

1.0688 

1 . 0648 

10 

1.0965 

1.0948 

1.0921 

1.0905 

1.0885 

1.0844 

12 

1.1178 

1.1157 

1.1128 

1.1111 

1 . 1090 

1 . 1047 

14 

1.1399 

1 . 1374 

1 . 1342 

1.1325 

1 . 1303 

1 . 1259 

16 

1 . 1627 

1 . 1599 

1 . 1564 

1 . 1546 

1.1524 

1 . 1478 

18 

1 . 1862 

1.1831 

1 . 1793 

1 . 1774 

1 . 1752 

1 . 1704 

20 

1.2105 

1.2071 

1.2031 

1.2010 

1 . 1987 

1 . 1938 

22 

1.2319 

1 . 2277 

1.2255 

1.2230 

1.2180 

24 

1.2575 

1.2531 

1 . 2508 

1.2482 

1 . 2430 

26 

1  2839 

1.2793 

1.2769 

1 . 2742 

1.2688 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0054 

1.0004 

0 . 9950 

0.9890 

0.9824 

0 . 9755 

4 

1.0232 

1.0181 

1.0126 

1.0066 

1 . 0000 

0.9931 

6 

1.0415 

1.0363 

1.0307 

1.0247 

1.0181 

1.0112 

8 

1.0603 

1.0551 

1 . 0495 

1.0434 

1.0368 

1.0299 

10 

1.0798 

1.0746 

1.0689 

1.0627 

1.0561 

1.0492 

12 

1.1001 

1 . 0948 

1.0890 

1.0827 

1.0761 

1.0692 

14 

1.1211 

1.1157 

1 . 1098 

1 . 1034 

1.0968 

1.0899 

16 

1 . 1428 

1 . 1373 

1.1313 

1 . 1249 

1.1182 

1.1113 

18 

1 . 1653 

1.1596 

1.1536 

1 . 1472 

1 . 1404 

1 . 1334 

20 

1 . 1885 

1 . 1828 

1 . 1767 

1 . 1702 

1 . 1634 

1 . 1563 

22 

1.2125 

1.2068 

1 . 2006 

1 . 1940 

1 . 1872 

1 . 1800 

24 

1.2374 

1.2316 

1 . 2253 

1.2186 

1.2117 

1.2045 

26 

1.2631 

1.2571 

1.2507 

1.2440 

1 . 2370 

1.2298 

Ba(C103)2  [GS]  (no.  288)** 


% 

d\ 

00  ! 

T-<  -Tf 

dl° 

% 

d\ 

48 

dj° 

2 

1.0166 

1.0148 

1.0117 

14 

1 . 1263 

1 . 1224 

1.1177 

4 

1.0335 

1.0314 

1.0280 

16 

1 . 1466 

1 . 1424 

1 . 1374 

6 

1.0509 

1.0485 

1.0449 

18 

1 . 1675 

1.1631 

1 . 1577 

8 

1.0688 

1.0661 

1.0622 

20 

1.1891 

1 . 1843 

1 . 1787 

10 

1.0874 

1.0843 

1.0801 

22 

1.2114 

1.2062 

1.2004 

12 

1 . 1065 

1.1031 

1.0986 

24 

1.2343 

1.2287 

1.2227 

BaBr2  [GS]  (287,  367)**;  (18,  190,  307,  312,  318,  322,  361,  378) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0176 

1.0172 

1.0156 

1.0143 

1.0129 

1.0093 

4 

1.0360 

1.0353 

1.0335 

1.0321 

1.0306 

1.0269 

6 

1.0549 

1.0540 

1.0519 

1.0505 

1.0489 

1.0450 

8 

1.0745 

1.0733 

1.0710 

1.0695 

1.0678 

1.0638 

10 

1.0948 

1.0933 

1.0907 

1.0892 

1.0874 

1.0833 

12 

1.1158 

1.1139 

1.1111 

1 . 1096 

1 . 1076 

1 . 1034 

14 

1 . 1375 

1 . 1353 

1 . 1323 

1 . 1306 

1 . 1286 

1 . 1242 

16 

1 . 1599 

1.1575 

1 . 1543 

1 . 1524 

1 . 1504 

1.1458 

76 
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BaBr2. —  ( Continued ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

18 

1.1831 

1 . 1805 

1 . 1770 

1 . 1750 

1 . 1729 

1.1681 

20 

1 . 2072 

1.2043 

1 . 2006 

1 . 1985 

1 . 1963 

1.1913 

25 

1.2714 

1.2677 

1.2634 

1.2610 

1.2585 

1.2531 

30 

1.3421 

1.3375 

1.3325 

1.3299 

1 . 3270 

1.3212 

35 

1.4197 

1.4143 

1.4087 

1.4057 

1.4025 

1.3961 

40 

1.5052 

1.4989 

1 . 4926 

1.4893 

1.4858 

1 . 4789 

% 

50°  C 

60°  C 

70°C 

80°C 

90°C 

100°C 

2 

1.0050 

1.0001 

0 . 9946 

0.9885 

0 . 9820 

0 . 9750 

4 

1.0224 

1.0175 

1.0119 

1.0059 

0 . 9992 

0.9921 

6 

1.0404 

1.0354 

1.0297 

1.0236 

1.0169 

1 . 0098 

8 

1.0591 

1.0540 

1.0482 

1 . 0420 

1.0353 

1 . 0282 

10 

1.0785 

1.0733 

1.0674 

1.0611 

1.0543 

1.0472 

12 

1.0985 

1.0931 

1.0872 

1.0809 

1 .0739 

1.0668 

14 

1.1192 

1.1137 

1 . 1077 

1.1013 

1.0942 

1.0871 

16 

1 . 1407 

1.1351 

1 . 1290 

1 . 1225 

1.1153 

1 . 1082 

18 

1 . 1629 

1 . 1572 

1.1510 

1 . 1444 

1 . 1372 

1 . 1300 

20 

1.1860 

1 . 1801 

1.1739 

1 . 1672 

1 . 1599 

1 . 1526 

25 

1.2474 

1.2413 

1.2347 

1.2278 

1.2203 

1.2129 

30 

1.3150 

1.3086 

1.3016 

1 . 2945 

1.2869 

1 . 2792 

35 

1.3895 

1.3826 

1.3754 

1 . 3679 

1.3601 

1.3522 

40 

1.4717 

1.4643 

1.4568 

1.4489 

1.4407 

1.4327 

Bal2 

[GS]  (28  7 

369)**;  (365)*;  (76,  322) 

% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

2 

1.0174 

1.0171 

1.0154 

1.0142 

1.0127 

1.0091 

4 

1.0356 

1.0350 

1.0331 

1.0318 

1.0302 

1 . 0265 

6 

1.0543 

1.0534 

1.0513 

1 . 0499 

‘1.0482 

1 . 0443 

8 

1.0735 

1.0724 

1.0701 

1.0686 

1.0668 

1 . 0628 

10 

1.0934 

1.0921 

1.0896 

1 . 0880 

1.0861 

1.0819 

12 

1.1141 

1.1126 

1 . 1099 

1.1081 

1 . 1062 

1.1018 

14 

1 . 1356 

1.1338 

1 . 1308 

1 . 1290 

1.1271 

1 . 1225 

16 

1 . 1580 

1 . 1558 

1 . 1525 

1 . 1506 

1 . 1486 

1 . 1439 

18 

1.1811 

1 . 1786 

1 . 1750 

1 . 1730 

1 . 1709 

1 . 1660 

20 

1.2050 

1.2021 

1 . 1984 

1 . 1963 

1.1939 

1 . 1889 

25 

1.2692 

1.2655 

1.2610 

1.2587 

1.2560 

1 . 2504 

30 

1.3386 

1.3340 

1.3289 

1 . 3263 

1.3232 

1.3171 

35 

1.416 

1.410 

1.404 

1.401 

1.398 

1.391 

40 

1.503 

1.496 

1.490 

1.486 

1.483 

1.475 

45 

1.602 

1.594 

1.587 

1.583 

1.579 

1.571 

50 

1.715 

1.706 

1.698 

1.694 

1.689 

1.680 

55 

1.844 

1.834 

1.825 

1.820 

1.815 

1.805 

60 

1.970 

1.965 

1.959 

1.949 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

2 

1.0048 

0.9998 

0.9943 

0.9883 

0.9817 

0 . 9747 

4 

1 . 0220 

1.0169 

1.0114 

1.0053 

0 . 9986 

0.9915 

6 

1.0398 

1.0345 

1.0289 

1 . 0227 

1.0159 

1.0087 

8 

1.0581 

1.0528 

1.0470 

1 . 0406 

1.0338 

1 . 0266 

10 

1.0771 

1.0717 

1.0658 

1.0593 

1 . 0524 

1 . 0452 

12 

1.0968 

1.0914 

1.0853 

1 . 0788 

1.0717 

1.0644 

14 

1.1173 

1.1117 

1 . 1055 

1.0989 

1.0918 

1.0844 

16 

1 . 1385 

1 . 1327 

1 . 1264 

1.1197 

1.1125 

1 . 1050 

18 

1 . 1605 

1.1545 

1.1481 

1.1414 

1 . 1340 

1 . 1264 

20 

1 . 1832 

1.1771 

1 . 1706 

1 . 1637 

1 . 1563 

1 . 1485 

25 

1.2444 

1.2378 

1.2309 

1.2237 

1.2161 

1.2081 

30 

1.3105 

1.3036 

1.2964 

1.2887 

1.2808 

1.2727 

35 

1.384 

1.377 

1.369 

1.361 

1.353 

1.345 

40 

1.468 

1.460 

1.451 

1.443 

1.434 

1.426 

45 

1.562 

1.554 

1.545 

1.536 

1.527 

1.518 

50 

1.671 

1.662 

1.653 

1.643 

1.634 

1.624 

55 

1.796 

1.786 

1.776 

1.766 

1  756 

1.746 

60 

1.938 

1.928 

1.917 

1.907 

1.896 

1.886 

BaS,03  [GS];  d\ 9  =  1.0157  for  1.15%;  =  1.1050  for  12.024%  (76) 
Ba(N03)2  [GS]  (287)**;  (342)*;  (190,  224,  261,  329,  360,  361, 
378,  411,  425,  451,  472,  529,  618,  628,  629) 


% . 

2 

4 

6 

8 

d1* . 

1.0151 

1 . 0320 

1.0494 

1.0674 

00 

d\ 5 

d\ 9-6 

00 

d\ 9'6 

0.2 

1 . 00078 

0.99999 

1.0 

1.00658 

0.4 

1.00244 

1.00164 

1.2 

1 . 00823 

0.6 

1.00410 

1.00329 

1.4 

1 . 00988 

0.8 

1.00575 

1 . 00493 

1.6 

1.01153 

Ba(CH02)2,  Formate  [LJG]  (291)**;  (329)  [JAB] 


% 

CO 

% 

d]8 

l  % 

d\ 8  | 

% 

d Is 

1 

1.0069 

6 

1 . 0492 

12 

1.1039 

18 

1 . 1634 

2 

1.0152 

8 

1.0669 

14 

1.1233 

20 

1 . 1840 

4 

1 . 0320 

10 

1.0851 

16 

1.1431 

Ba(C2H302)2, 

Acetate  [LJG]  (288)**; 

(208,  224 

329,  529)  [JAB] 

% 

d\* 

% 

d\s  | 

% 

OO 

% 

d\ 8 

1 

1 . 0059 

10 

1.0745 

20 

1 . 1599 

30 

1.2554 

2 

1.0133 

12 

1.0908 

22 

1 . 1782 

35 

1.3069 

4 

1 . 0282 

14 

1 . 1075 

24 

1 . 1970 

40 

1.3608 

6 

1.0433 

16 

1 . 1246 

26 

1.2161 

8 

1.0587 

18 

1.1421 

28 

1.2356 

Ba(C3H50 

2)2,  Propionate  [LJG]  (291) 

[JAB] 

% 

d\s 

% 

d\s 

% 

d\a 

% 

d\ 8 

1 

1.0053 

8 

1 . 0538 

16 

1.1136 

24 

1.1791 

2 

1.0120 

10 

1.0683 

18 

1 . 1294 

4 

1.0257 

12 

1.0831 

20 

1 . 1456 

6 

1.0396 

14 

1.0982 

22 

1 . 1622 

BaC4H406,  Malate  [LJG]  (546)  [JAB] 


%.  .  . 

,|  1 

2 

4 

6 

8 

10 

d20 

,|  1.0064 

1.0146 

1.0311 

1.0475 

1.0640 

1.0804 

Ba(CNS)2  [GS];  with  11.26%,  df  =  1.0918;  d\6-2  =  1.0659  (629) 

Ba(CN)2.2CuCN  [WCS];df  =  1.039s  with  6  %;  =  1.056s  with  8% 

(602) 

LiOH  [JAB]  (73,  290)**;  (225,  342,  519,  529) 


% 

o°c 

10°C 

20°C 

25°C 

30°C 

1 

1.0122 

1.0115 

1.0102 

1.0090 

1.0075 

2 

1.0240 

1.0230 

1.0217 

1.0203 

1.0188 

4 

1.0468 

1.0456 

1.0437 

1.0422 

1.0407 

6 

1.0690 

1.0674 

1.0650 

1.0636 

1.0621 

8 

1 . 0908 

1.0888 

1.0862 

1.0847 

1.0830 

10 

1.1125 

1.1102 

1 . 1074 

1 . 1057 

1 . 1038 

% 

40°  C 

50°C 

60°C 

80°C 

1 

1.0041 

1.0000 

0 . 9958 

0.9860 

2 

1.0155 

1.0114 

1.0072 

0.9973 

4 

1.0371 

1.0331 

1.0286 

1.0189 

6 

1.0582 

1.0541 

1.0496 

1.0397 

8 

1.0790 

1.0747 

1.0701 

1.0600 

10 

1.0996 

1.0952 

1.0906 

1.0803 

LiCl,  Main  Table,  p.  77 

%  (373) 

0.01 

0.02 

0.03 

0.04 

d20.0°4 

0.998  29085 

0.998  34984 

0.998  40875 

0.998  4676o 

LiClOg  [JAB]  (288)**;  (442)  [LJG] 


% 

00 

-f 

^3 

% 

PL 

>-* 

00 

% 

d\a 

% 

d\ 8 

1 

1.0048 

6 

1.0365 

12 

1.0764 

18 

1.1190 

2 

1.0111 

8 

1.0495 

14 

1.0903 

4 

1.0237 

10 

1.0628 

16 

1 . 1045 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (79-5  TO  81-6) 


77 


LiCl  [JAB]  (26),  a  (364,  367,  370)**;  (25,  150,  250,  256)*;  (1,  36,  38,  45,  64,  73,  106,  125 
304,  312,  313,  342,  344,  347,  363,  374,  379,  386,  486,  487,  519,  529,  530,  573,  618,  629, 


,  204,  206,  219,  221,  223,  224,  225,  239,  274, 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00604 

1 . 00574 

1.00411 

1.00292 

1.00150 

0.99806 

0.99391 

0.9891 

0.9779 

0 . 9646 

2 

1.01213 

1.01168 

1.00993 

1.00870 

1 . 00726 

1.00381 

0 . 99969 

0.9950 

0 . 9838 

0 . 9708 

4 

1.02417 

1.02344 

1.02148 

1.02019 

1.01872 

1.01527 

1.01121 

1 . 0066 

0.9958 

0.9831 

6 

1.03606 

1.03509 

1.03296 

1.03161 

1.03012 

1.02668 

1.02269 

1.0182 

1.0077 

0 . 9953 

8 

1.04787 

1.04670 

1.04443 

1.04303 

1.04152 

1.03809 

1.03418 

1.0298 

1.0196 

1.0076 

10 

1 . 05966 

1.05833 

1 . 05594 

1.05449 

1 . 05296 

1 . 04954 

1.04571 

1.0414 

1.0315 

1.0199 

12 

1.07148 

1.07002 

1.06752 

1.06602 

1 . 06447 

1.06107 

1.05731 

1.0532 

1.0435 

1.0322 

14 

1.08337 

1.08180 

1.07919 

1.07765 

1.07608 

1.07271 

1.06901 

1.0650 

1.0556 

1 .0447 

16 

1.09536 

1.09369 

1.09098 

1.08941 

1.08782 

1 . 08449 

1.08084 

1.0769 

1.0679 

1.0572 

18 

1 . 10749 

1.10571 

1 . 10292 

1.10132 

1.09972 

1.09643 

1.09283 

1 . 0890 

1 . 0802 

1.0700 

20 

1.11979 

1.11789 

1.11504 

1.11342 

1.11181 

1 . 10855 

1 . 10500 

1.1013 

1.0927 

1.0829 

22 

1 . 13228 

1 . 13027 

1 . 12736 

1 . 12574 

1.12412 

1 . 12088 

1.11738 

1.1137 

1 . 1053 

1 . 0960 

24 

1 . 14499 

1 . 14287 

1.13991 

1 . 13831 

1 . 13667 

1 . 13344 

1 . 12999 

1 . 1264 

1.1181 

1 . 1093 

26 

1 . 15794 

1.15571 

1 . 15271 

1.15115 

1 . 14949 

1 . 14625 

1 . 14285 

1 . 1393 

1.1310 

1 . 1228 

28 

1.17115 

1 . 16881 

1 . 16578 

1 . 16428 

1 . 16260 

1 . 15933 

1 . 15598 

1 . 1525 

1 . 1442 

1 . 1367 

30 

1 . 18464 

1.18219 

1.17914 

1.17771 

1 . 17602 

1 . 17269 

1 . 16940 

1 . 1659 

1 . 1576 

1.1507 

35 

1.21274 

1.21092 

1.20738 

1 . 20402 

40 

1 . 25002 

1 . 24806 

1.24427 

1.24081 

45 

1 . 28980 

1 . 28768 

1.28361 

1.28003 

LiBr  [JAB]  ( 

26),  a  (367) 

**;  (25,  287 

)*;  (45,  221, 

319,  322,  366,  519,  618) 

,  «  (151) 

% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00731 

1.00705 

1 . 00547 

1.00428 

1 . 00285 

0.99939 

0.99519 

0.9904 

0 . 9790 

0 . 9656 

2 

1.01484 

1.01447 

1.01280 

1.01158 

1.01013 

1 . 00663 

1.00241 

0 . 9976 

0.9862 

0 . 9729 

4 

1.03012 

1.02953 

1.02769 

1.02642 

1.02492 

1.02135 

1.01708 

1.0123 

1 . 0009 

0 . 9877 

6 

1.04574 

1.04494 

1.04293 

1.04161 

1.04006 

1 . 03642 

1.03211 

1.0273 

1.0159 

1 . 0029 

8 

1.06173 

1.06072 

1.05854 

1.05717 

1.05557 

1.05186 

1.04752 

1.0427 

1.0313 

1.0184 

10 

1.07812 

1 . 07690 

1.07455 

1.07313 

1.07148 

1 . 06770 

1 . 06334 

1.0585 

1.0471 

1.0344 

12 

1.09493 

1.09351 

1.09099 

1.08952 

1.08782 

1 . 08397 

1.07959 

1.0747 

1 . 0634 

1.0508 

14 

1.11219 

1.11057 

1 . 10789 

1 . 10636 

1 . 10461 

1 . 10069 

1.09629 

1.0914 

1.0801 

1.0676 

16 

1 . 12993 

1.12811 

1.12528 

1 . 12368 

1.12188 

1.11789 

1.11347 

1 . 1086 

1 . 0972 

1.0849 

18 

1.14817 

1.14616 

1.14318 

1.14151 

1 . 13965 

1.13560 

1.13115 

1 . 1262 

1.1146 

1 . 1027 

20 

1 . 16695 

1 . 16476 

1.16162 

1.15988 

1 . 15795 

1 . 15384 

1 . 14936 

1 . 1444 

1.1331 

1.1210 

22 

1 . 18631 

1 . 18394 

1 . 18063 

1 . 17882 

1 . 17682 

1 . 17264 

1.16813 

1 . 1632 

1.1519 

1 . 1399 

24 

1 . 20628 

1.20372 

1 . 20024 

1 . 19835 

1 . 19629 

1 . 19204 

1 . 18750 

1 . 1826 

1.1713 

1 . 1593 

26 

1 . 22689 

1.22413 

1.22047 

1.21850 

1.21639 

1.21207 

1.20750 

1 . 2026 

1.1913 

1 . 1794 

28 

1.24817 

1 . 24520 

1.24135 

1.23931 

1.23716 

1.23277 

1.22815 

1.2232 

1.2119 

1.2001 

30 

1.27017 

1.26697 

1.26292 

1.26081 

1 . 25862 

1.25417 

1 . 24949 

1.2445 

1.2333 

1.2215 

35 

1.32850 

1.32477 

1.32040 

1.31813 

1.31582 

1.31115 

1 . 30629 

1.3012 

1.2899 

1.2782 

40 

1.39233 

1.38827 

1.38360 

1.38117 

1.37871 

1.37376 

1.36869 

1.3635 

1.3520 

1 . 3404 

45 

1.46259 

1.45851 

1.45354 

1 . 45095 

1.44829 

1.44299 

1.43767 

1.4323 

1.4207 

1 . 4092 

50 

1.52878 

1.52584 

1.52010 

1.51448 

1 . 5089 

1.4971 

55 

1.61637 

1.61302 

1 . 60673 

1 . 60074 

1 . 5948 

1 . 5829 

60 

1.71595 

1.71198 

1.70499 

1 . 69853 

1.6923 

1.6800 

65 

1.83037 

1 . 82547 

1.81756 

1.81049 

1.8038 

1.7913 

Lil  [JAB]  (26),  «  (369)**;  (25, 

287)*;  (45,  221,  225,  261 

,  319,  320,  322,  342,  519,  618),  a  (151) 

% 

o°c 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00746 

1.00721 

1.00563 

1.00443 

1.00300 

0.99952 

0.99530 

0 . 9905 

0.9790 

0 . 9655 

2 

1.01514 

1.01479 

1.01312 

1.01189 

1.01043 

1.00690 

1.00264 

0.9978 

0.9863 

0 . 9728 

4 

1.03083 

1.03027 

1.02843 

1.02712 

1.02560 

1.02198 

1.01763 

1.0127 

1.0011 

0.9876 

6 

1.04697 

1.04620 

1.04418 

1.04279 

1.04120 

1.03749 

1.03305 

1.0281 

1.0163 

1.0028 

8 

1.06358 

1.06260 

1.06039 

1.05892 

1.05726 

1 . 05345 

1.04892 

1 . 0439 

1.0320 

1.0184 

10 

1.08069 

1.07949 

1.07708 

1.07553 

1.07380 

1 . 06988 

1.06527 

1.0601 

1.0481 

1.0345 

12 

1.09832 

1.09689 

1 . 09428 

1.09265 

1.09085 

1.08681 

1.08212 

1 . 0769 

1.0648 

1.0512 

14 

1.11649 

1.11483 

1.11202 

1.11031 

1 . 10844 

1 . 10427 

1.09950 

1.0942 

1.0819 

1.0683 

16 

1 . 13523 

1 . 13334 

1 . 13033 

1 . 12854 

1 . 12660 

1 . 12229 

1.11744 

1.1121 

1 . 0996 

1.0860 

18 

1 . 15457 

1 . 15245 

1 . 14924 

1 . 14736 

1 . 14535 

1 . 14091 

1 . 13597 

1 . 1305 

1.1179 

1 . 1042 

20 

1 . 17455 

1 . 17220 

1 . 16878 

1 . 16680 

1 . 16472 

1.16016 

1.15512 

1 . 1496 

1 . 1368 

1.1231 

22 

1 . 19520 

1 . 19263 

1 . 18898 

1 . 18690 

1 . 18475 

1 . 18007 

1.17491 

1 . 1693 

1 . 1564 

1 . 1427 

24 

1.21656 

1.21377 

1.20988 

1.20770 

1.20547 

1.20067 

1 . 19538 

1 . 1896 

1 . 1766 

1 . 1629 

26 

1.23867 

1.23566 

1.23152 

1 . 22924 

1.22692 

1.22199 

1.21657 

1.2107 

1 . 1976 

1 . 1838 

28 

1.26156 

1 . 25833 

1.25395 

1.25157 

1.24915 

1.24407 

1.23853 

1.2326 

1.2193 

1.2054 
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Lil. — ( Continued ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

30 

1.28527 

1.28181 

1 . 27720 

1.27472 

1.27219 

1.26695 

1.26130 

1.2553 

1.2418 

1 . 2279 

35 

1.34859 

1 . 34444 

1.33928 

1.33656 

1.33382 

1.32816 

1.32218 

1.3159 

1.3020 

1.2879 

40 

1.41839 

1.41355 

1 . 40783 

1.40485 

1.40188 

1 . 39580 

1.38948 

1.3829 

1.3686 

1.3542 

45 

1 . 49582 

1 . 49029 

1.48399 

1.48073 

1.47751 

1.47099 

1.46433 

1.4575 

1 . 4426 

1.4280 

50 

1 . 58235 

1.57613 

1 . 56922 

1 . 56565 

1.56215 

1.55517 

1.54816 

1.5410 

1 . 5255 

1.5105 

55 

1.67986 

1.67295 

1.66538 

1.66145 

1.65764 

1.65018 

1.64279 

1.6352 

1.6192 

1 . 6038 

60 

1.79074 

1.78314 

1.77481 

1 . 77046 

1.76631 

1.75835 

1.75052 

1.7425 

1 . 7260 

1.7100 

65 

1.89559 

1.89107 

1.88259 

1.87421 

1.8658 

1.8489 

LiI03  [JAB]  (288)**.  (250)*  [LJG] 


% 

d48  | 

1  % 

d\s  | 

% 

d\» 

% 

d\» 

1 

1 . 0072 

10 

1.0915 

20 

1 . 2023 

30 

1.3328 

2 

1.0160 

12 

1.1120 

22 

1.2268 

32 

1.3619 

4 

1.0339 

14 

1 . 1333 

24 

1.2520 

34 

1.3925 

6 

1.0525 

16 

1 . 1555 

26 

1 . 2780 

36 

1.4248 

8 

1.0717 

18 

1 . 1785 

28 

1 . 3049 

38 

1 . 4590 

Li2S04  [JAB]  (250,  291),  «  (370)**;  (616),  a  (203)*;  (1,  76,  106, 
150,  204,  225,  312,  342,  344,  405,  477,  519,  529,  618,  629)  a 
(151) 


% 

1 

2 

4 

6 

8 

10 

0°C 

1 . 0089 

1.0179 

1.0360 

1.0543 

1 . 0726 

1.0910 

10°C 

1.0084 

1.0173 

1 . 0350 

1.0528 

1.0709 

1.0890 

20°C 

1.0068 

1.0155 

1.0329 

1.0505 

1 . 0684 

3 

.0863 

25°C 

1 . 0056 

1.0142 

1.0316 

1.0491 

1.0669 

1 

.0848 

30°C 

1 . 0042 

1.0128 

1.0301 

1.0476 

1.0653 

1.0831 

40°C 

1 . 0007 

1.0092 

1.0264 

1.0439 

1.0615 

1 . 0792 

50°C 

0 . 9964 

1.0049 

1.0221 

1 . 0396 

1.0572 

1.0749 

60°C 

0.9917 

1.0001 

1.0174 

1.0349 

1 . 0526 

1 

.0703 

80°C 

0.9801 

0.9886 

1.0061 

1 . 0238 

1.0416 

1 

.0595 

100°C 

0 . 9669 

0 . 9756 

0 . 9932 

1.0111 

1 . 0292 

1 

.0474 

% 

12 

14 

16 

18 

20 

22 

24 

o°c 

1 . 1095 

1 . 1280 

1 . 1465 

1 . 1656 

10°C 

1 . 1073 

1 . 1256 

1.1441 

1 . 1629 

20°C 

1 . 1044 

1 . 1228 

1.1411 

1.1599 

1. 

1789 

1 . 1984 

1.2182 

25°C 

1 . 1029 

1.1212 

1 . 1394 

1 . 1582 

30°C 

1.1012 

1.1193 

1 . 1376 

1 . 1565 

40°C 

1.0972 

1.1153 

1 . 1335 

1 . 1526 

50°C 

1 . 0929 

1.1109 

1.1291 

1 . 1483 

60°C 

1.0882 

1 . 1063 

1 . 1246 

1 . 1437 

80°C 

1.0776 

1 . 0959 

1.1143 

1.1335 

100°C 

1 . 0658 

1 . 0844 

1 . 1028 

1 . 1220 

LiNOs  [JAB]  (10, 

00 

** 

to 

00 

a  (256,  370)**,  a  (203)* 

;  (45, 

106,  150, 

250,  256, 

342,  485, 

517,  519, 

529),  a  (151,  605) 

% 

1 

2 

4 

6 

8 

10 

o°c 

1.00616 

1.01253 

1.02533 

1 . 03826 

1.05135 

1 

.06461 

10°C 

1.00578 

1.01188 

1.02418 

1.03667 

1.04935 

] 

.06222 

20°C 

1 . 00409 

1.01002 

1.02198 

1.03413 

1 . 04647 

1 

.05903 

25°C 

1 . 00287 

1.00872 

1.02054 

1.03255 

1.04477 

1 

.05721 

30°C 

1.00142 

1.00721 

1.01892 

1.03081 

1.04291 

1 

.05524 

40°C 

0 . 99788 

1 . 00358 

1.01509 

1.02681 

1.03875 

1 

.05091 

50°C 

0.99365 

0.99929 

1.01068 

1.02227 

1.03406 

1 

.04607 

60°  C 

0.9888 

0 . 9944 

1.0057 

1.0172 

1.0289 

1 

.0409 

80°  C 

0.9774 

0.9829 

0 . 9942 

1.0056 

1.0173 

1 

.0291 

100°C 

0 . 9639 

0 . 9695 

0.9808 

0 . 9922 

1 . 0039 

1 

.0157 

% 

12 

14 

16 

1  18 

20 

22 

0°C 

1.07804 

1.09168 

1 . 10554 

1.11965 

1 . 13401 

1 

.  14862 

10°C 

1.07529 

1.08857 

1 . 10208 

1.11585 

1 . 12989 

1 

. 14422 

20°C 

1.07181 

1.08482 

1.09807 

1.11159 

1 . 12539 

1 

. 13948 

25°C 

1.06987 

1.08276 

1.09590 

1 . 10931 

1 . 12300 

1 

. 13699 

30°C 

1 . 06780 

1 . 08059 

1.09363 

1 . 10694 

1 . 12053 

1 

. 13442 

LiN03. — ( Continued ) 


% 

12 

14 

16 

18 

20 

22 

40°C 

1.06330 

1.07591 

1.08877 

1.10190 

1.11532 

1 . 12904 

50°C 

1.05830 

1.07077 

1.08349 

1.09650 

1 . 10980 

1.12341 

60°C 

1.0530 

1.0653 

1.0780 

1.0908 

1 . 1040 

1.1176 

80°C 

1.0411 

1.0534 

1.0659 

1.0787 

1.0918 

1 . 1052 

100°C 

1.0278 

1.0401 

1.0527 

1.0655 

1.0786 

1.0919 

% 

24 

26 

28 

30 

35 

40 

o°c 

1.16351 

1 . 17866 

1 . 19406 

1.20971 

1.2510 

10°c 

1 . 15883 

1 . 17373 

1 . 18893 

1.20435 

1.2451 

20°C 

1 . 15387 

1 . 16857 

1.18355 

1 . 19879 

1.2392 

1.2837 

25°C 

1.15128 

1 . 16588 

1 . 18076 

1 . 19592 

1.2361 

1.2804 

30°C 

1 . 14861 

1.16311 

1 . 17790 

1.19298 

1.2330 

1.2771 

40°C 

1 . 14308 

1 . 15744 

1 . 17209 

1 . 18703 

1 . 2267 

1 . 2706 

50°C 

1 . 13734 

1.15159 

1.16613 

1.18097 

1 . 2204 

1 . 2640 

60°C 

1.1314 

1 . 1456 

1 . 1601 

1 . 1748 

1.2139 

1 . 2572 

80°C 

1.1189 

1.1330 

1 . 1473 

1.1619 

1 . 2007 

1.2436 

100°C 

1 . 1056 

1.1196 

1 . 1338 

1 . 1484 

1 . 1870 

1 . 2296 

Li2C204,  Oxalate  [JAB];  with  3.31%,  dj1-6  =  1.0232  (329) 


LiCHOo,  Formate  [JAB]  (291)**;  (329) 


% 

d\ 8 

% 

% 

d\s 

% 

d\ 8 

1 

1.0035 

6 

1.0285 

12 

1.0588 

18 

1.0896 

2 

1 . 0085 

8 

1.0385 

14 

1.0690 

20 

1 . 1000 

4 

1.0185 

10 

1 . 0486 

16 

1 . 0793 

LiC2H30 

2,  Acetate  [JAB]  (288) **;  (529) 

% 

d\*  | 

!  % 

d\s 

1  % 

d\ 3 

1  % 

d\» 

1 

1 . 0024 

8 

1.0297 

16 

1.0616 

24 

1.0947 

2 

1.0063 

10 

1.0376 

18 

1.0698 

4 

1.0141 

12 

1.0455 

20 

1.0780 

6 

1.0219 

14 

1.0535 

22 

1.0863 

LiC4H505,  Acid  malate  [JAB]  (546) 


% 

d\° 

1  % 

dT 

1  % 

d\°  | 

% 

d\° 

1 

1.0033 

10 

1.0496 

20 

1.1031 

30 

1.1594 

2 

1.0084 

12 

1.0601 

22 

1.1141 

35 

1 . 1887 

4 

1.0186 

14 

1.0707 

24 

1 . 1253 

40 

1.2189 

6 

1.0288 

16 

1.0814 

26 

1 . 1366 

45 

1.2502 

8 

1.0391 

18 

1 . 0922 

28 

1.1480 

50 

1 . 2829 

Li2C4H404,  Succinate  [JAB];  with  8.58%,  d43'0  =  1.0468  (329) 


Li2C4H405,  Malate  [JAB]  (5  46) 


% 

d\°  | 

% 

d\°  | 

1  % 

d\° 

% 

d\° 

1 

1.0043 

10 

1.0600 

20 

1.1231 

30 

1 . 1880 

2 

1.0105 

12 

1.0725 

22 

1 . 1360 

35 

1.2210 

4 

1.0228 

14 

1.0851 

24 

1 . 1489 

40 

1.2545 

6 

1.0352 

16 

1.0977 

26 

1.1619 

8 

1.0476 

18 

1.1103 

28 

1 . 1749 

Li2C4H406,  Tartrate  [JAB];  with  8.56%,  df-°  =  1.0530  (329) 
 LiCNS  [JAB]  (2  91)  [LJG] 


% 

<  1 

% 

d\* 

1  % 

d\* 

!  % 

d\s 

1 

1.0025 

6 

1 . 0220 

12 

1.0458 

18 

1.0700 

2 

1.0064 

8 

1.0299 

14 

1.0538 

4 

1.0142 

10 

1.0378 

16 

1.0619 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (81-6  TO  82-4) 
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Li2Cr04  [JAB]  (288 

)  [LJG] 

Li2Cr2Q7  [JAB]  (2  91 

)  [LJG] 

% 

d\s 

% 

09 

l  % 

r/18 

% 

d\ 8 

% 

< 

1  % 

d\s 

1  % 

d\s 

% 

co 

H  Tj 

1 

1.0072 

6 

1.0508 

12 

1 . 1052 

18 

1 . 1627 

1 

1 . 0055 

6 

1.0412 

12 

1.0868 

18 

1.1355 

2 

1.0158 

8 

1.0686 

14 

1 . 1240 

20 

1 . 1826 

2 

1.0125 

8 

1.0561 

14 

1.1026 

20 

1 . 1528 

4 

1.0332 

10 

1 . 0867 

16 

1 . 1432 

22 

1 . 2028 

4 

1 . 0267 

10 

1.0713 

16 

1.1188 

NaOH  [BTB]  (63)  *  *  -  (12,  98,  106,  248,  279,  290,  328,  342,  378,  387,  432,  449,  451,  463,  492,  519,  529,  555,  586,  639,  646,  666)  q,(211) 


% 

0°C 

10°C 

15°C 

18°C 

20°C 

30°C 

40°C 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

1 

1.0124 

1.0115 

1.01065 

1.01003 

1 . 0095 

1 . 0069 

1.0033 

0 . 9990 

0.9941 

0 . 9884 

0 . 9824 

0 . 9760 

0 . 9693 

2 

1 . 0244 

1.0230 

1.02198 

1.02127 

1.0207 

1.0177 

1.0139 

1 . 0095 

1 . 0045 

0 . 9989 

0.9929 

0.9865 

0.9797 

3 

1.0364 

1.0345 

1 . 03322 

1.03241 

1.0318 

1.0285 

1.0246 

1.0201 

1.0150 

1.0094 

1.0035 

0 . 9970 

0.9903 

4 

1.0482 

1.0459 

1.04441 

1.04349 

1.0428 

1.0393 

1 . 0352 

1.0305 

1.0254 

1.0198 

1.0139 

1 . 0075 

1 . 0009 

5 

1.0598 

1.0571 

1.05554 

1 . 05454 

1.0538 

1.0501 

1.0458 

1.0412 

1.0359 

1 . 0302 

1.0243 

1.0179 

1.0115 

6 

1.0713 

1.0683 

1.06666 

1.06559 

1.0648 

1 . 0609 

1.0564 

1.0517 

1.0463 

1.0407 

1.0347 

1.0284 

1 . 0220 

7 

1.0828 

1.0795 

1.07777 

1.07664 

1.0758 

1.0717 

1.0672 

1.0623 

1.0569 

1.0513 

1.0453 

1.0390 

1.0326 

8 

1.0943 

1.0908 

1.08887 

1.08769 

1 . 0869 

1.0826 

1.0780 

1.0730 

1.0676 

1.0619 

1.0560 

1.0497 

1.0432 

9 

1 . 1057 

1.1020 

1.09997 

1.09872 

1.0979 

1.0934 

1.0887 

1.0836 

1.0782 

1.0725 

1.0665 

1 . 0602 

1.0537 

10 

1.1171 

1.1132 

1.11107 

1 . 10977 

1 . 1089 

1 . 1043 

1.0995 

1.0942 

1.0889 

1.0831 

1.0771 

1.0708 

1.0643 

12 

1 . 1399 

1 . 1355 

1.13327 

1.13188 

1.1309 

1.1261 

1.1210 

1.1157 

1.1101 

1 . 1043 

1 . 0983 

1.0920 

1.0855 

14 

1 . 1624 

1.1578 

1 . 15545 

1 . 15400 

1 . 1530 

1 . 1480 

1 . 1428 

1.1373 

1.1316 

1 . 1257 

1.1195 

1.1132 

1 . 1066 

16 

1 . 1849 

1.1801 

1.17761 

1.17610 

1.1751 

1 . 1699 

1 . 1645 

1 . 1588 

1.1531 

1.1471 

1 . 1408 

1 . 1343 

1.1277 

18 

1 . 2073 

1.2023 

1.19973 

1.19817 

1 . 1972 

1.1918 

1.1963 

1.1805 

1 . 1746 

1 . 1685 

1 . 1621 

1 . 1556 

1 . 1489 

20 

1 . 2296 

1.2244 

1.22183 

1.22022 

1.2191 

1.2136 

1.2079 

1 . 2020 

1 . 1960 

1 . 1898 

1 . 1833 

1 . 1768 

1 . 1700 

22 

1.2519 

1.2465 

1 . 24386 

1 . 24220 

1.2411 

1 . 2454 

1.2296 

1.2236 

1.2174 

1.2111 

1.2046 

1 . 1980 

1.1912 

24 

1.2741 

1 . 2686 

1.26582 

1.26412 

1 . 2629 

1.2571 

1.2512 

1.2451 

1.2388 

1.2324 

1.2259 

1.2192 

1.2124 

26 

1.2963 

1.2906 

1.2877 

1.2860 

1 . 2848 

1.2789 

1 . 2728 

1.2666 

1 . 2603 

1.2538 

1.2472 

1.2405 

1.2336 

28 

1.3182 

1.3124 

1.3094 

1.3076 

1 . 3064 

1 . 3002 

1.2942 

1.2878 

1.2814 

1.2750 

1.2682 

1.2615 

1.2546 

30 

1 .3400 f 

1.3340 

1.3309 

1 . 3290 

1 . 3279 

1.3217 

1.3154 

1.3090 

1.3025 

1.2959 

1.2892 

1.2824 

1.2755 

32 

1.3614 

1.3552 

1.3520 

1.3502 

1.3490 

1 . 3427 

1 . 3362 

1.3298 

1.3232 

1.3165 

1.3097 

1 . 3029 

1 . 2960 

34 

1 . 3823 

1.3760 

1.3728 

1.3708 

1.3696 

1.3632 

1.3566 

1.3501 

1.3434 

1.3367 

1 . 3299 

1.3230 

1.3161 

36 

1 . 4030 

1.3965 

1.3933 

1.3913 

1 . 3900 

1.3835 

1.3768 

1.3702 

1.3634 

1.3567 

1.3498 

1.3429 

1.3360 

38 

1.4234 

1.4168 

1.4135 

1.4115 

1.4101 

1 . 4035 

1.3967 

1.3900 

1.3832 

1.3763 

1.3695 

1.3626 

1.3556 

40 

1 . 4435 

1.4367 

1.4334 

1.4314 

1 . 4300 

1 . 4232 

1.4164 

1.4095 

1.4027 

1.3958 

1.3889 

1.3820 

1.3750 

42 

1.4632 

1.4561 

1.4529 

1.4508 

1.4494 

1.4425 

1 . 4356 

1 . 4287 

1.4217 

1.4148 

1.4079 

1 . 4009 

1.3940 

44 

1.4825 

1.4755 

1.4720 

1.4699 

1.4685 

1.4615 

1.4545 

1.4475 

1 . 4405 

1.4335 

1.4266 

1.4196 

1.4127 

46 

1.5018 

1 . 4947  f 

1.4911 

1.4890 

1.4873 

1.4805 

1.4734 

1.4663 

1.4593 

1.4523 

1 . 4454 

1.4384 

1.4315 

48 

1.5210 

1.5138 

1.5102 

1 . 5080 

1 . 5065 

1.4994 

1.4922 

1.4851 

1.4781 

1.4711 

1.4641 

1.4572 

1 . 4503 

50 

1.5400 

1 . 5326 

1 . 5290 

1.5268 

1.5253 

1.5181 

1.5109 

1 . 5038 

1.4967 

1.4897 

1 . 4827 

1 . 4759 

1.4690 

t  Supersaturated. 


NaCl  [JAB]  (24,  258)**;  (20,  25,  59,  62,  84,  110,  250,  256)j  a  (256,  364,  367,  370)*;  (1,  2,  18,  26,  27,  36,  37,  38,  45,  57,  86,  101,  105, 
106,  125,  136,  144,  145,  151,  190,  200,  206,  215,  219,  221,  223,  224,  225,  228,  246,  255,  261,  273,  274,  278,  297,  312,  313,  331,  342,  344,  347, 
360,  361,  378,  409,  418,  425,  429,  447,  448,  449,  450,  451,  452,  459,  486,  505,  514,  517,  519,  526,  529,  533,  536,  545,  547,  553,  573,  592,  618, 
630,  632,  644)  ^  a  (37,  38,  151,  211,  219,  271,  448,  466,  545,  555,  606,  609) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00747 

1.00707 

1.00534 

1.00409 

1.00261 

0 . 99908 

0 . 99482 

0 . 9900 

0 . 9785 

0.9651 

2 

1.01509 

1.01442 

1.01246 

1.01112 

1.00957 

1.00593 

1.00161 

0.9967 

0 . 9852 

0.9719 

4 

1.03038 

1 . 02920 

1.02680 

1 . 02530 

1.02361 

1.01977 

1.01531 

1.0103 

0.9988 

0 . 9855 

6 

1.04575 

1.04408 

1.04127 

1.03963 

1.03781 

1.03378 

1.02919 

1 . 0241 

1.0125 

0 . 9994 

8 

1.06121 

1.05907 

1.05589 

1.05412 

1.05219 

1.04798 

1 . 04326 

1.0381 

1 . 0264 

1.0134 

10 

1.07677 

1.07419 

1 . 07068 

1.06879 

1.06676 

1.06238 

1.05753 

1.0523 

1 . 0405 

1.0276 

12 

1.09244 

1.08946 

1.08566 

1.08365 

1.08153 

1.07699 

1 . 07202 

1.0667 

1.0549 

1.0420 

14 

1 . 10824 

1.10491 

1 . 10085 

1.09872 

1.09651 

1.09182 

1.08674 

1.0813 

1.0694 

1.0565 

16 

1.12419 

1 . 12056 

1.11621 

1.11401 

1.11171 

1 . 10688 

1.10170 

1 . 0962 

1.0842 

1.0713 

18 

1.14031 

1 . 13643 

1.13190 

1 . 12954 

1.12715 

1.12218 

1.11691 

1.1113 

1.0993 

1.0864 

20 

1 . 15663 

1 . 15254 

1 . 14779 

1 . 14533 

1 . 14285 

1 . 13774 

1.13238 

1 . 1268 

1.1146 

1.1017 

22 

1.17318 

1.16891 

1 . 16395 

1.16140 

1 . 15883 

1 . 15358 

1 . 14812 

1 . 1425 

1 . 1303 

1.1172 

24 

1 . 18999 

1 . 18557 

1 . 18040 

1 . 17776 

1.17511 

1.16971 

1.16414 

1 . 1584 

1 . 1463 

1.1331 

26 

1.20709 

1 . 20254 

1.19717 

1 . 19443 

1.19170 

1.18614 

1 . 18045 

1 . 1747 

1.1626 

1 . 1492 

NaF  [JAB]  (288)**;  (190,  224) 


% . 

1 

2 

3 

4 

5 

d\8 . 

1.0092 

1.0198 

1.0304 

1.0409 

1.0515 

NaCl  (348.  349,  586)** 


% 

d¥-07 

d18.56  | 

% 

d\s-b6 

0.5 

1.002  886 

1.002  112 

2.0 

1.012  856 

1.0 

1.006  506 

1.005  694 

2.5 

1.016  440 

1.5 

1.010  120 

1.009  274 

3.0 

1 . 020  024 

80 
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NaCl. — ( Continued ) 


%  (588) 

d\10 

d\ l20 

d\30 

2.71 

0.9697 

0.9618 

0.9537 

5.32 

0.9868 

0.9791 

0.9709 

10.88 

1 . 0269 

1.0189 

1.0115 

NaC103  [JAB]  ( 

288)**;  (360,  361,  378,  449,  514, 

529,  561)  [LJG] 

%  |  d\s  || 

%  1  d\«  || 

%  I  d\»  || 

oo 

l 

1.0053 

10 

1.0681 

20 

1 . 1449 

30 

1.2307 

2 

1.0121 

12 

1.0827 

22 

1.1614 

32 

1.2491 

4 

1.0258 

14 

1.0977 

24 

1 . 1782 

34 

1.2680 

6 

1.0397 

16 

1.1131 

26 

1 . 1953 

8 

1.0538 

18 

1 . 1288 

28 

1.2128 

NaCl. — ( Continued ) 


%  (373) 

df-004  ! 

1  %  (373) 

dl °-004 

0.01 

0.998  30415 

0.04 

0 . 998  52027 

0.02 

0  998  37629 

0.05 

0.998  59246 

0.03 

0 . 998  4480s 

0.06 

0.998  6646e 

NaC104  [LJG]  (291)**, 

(514,  529 

) 

% 

d\°  | 

I  % 

48  1 

% 

d\ 8  ||  % 

d\s 

1 

1.0051 

10 

1.0656 

20 

1 . 1396 

30 

1  2227 

2 

1.0116 

12 

1.0798 

22 

1.1554 

32 

1 . 2407 

4 

1.0247 

14 

1.0943 

24 

1.1717 

34 

1.2591 

6 

1.0381 

16 

1 . 1090 

26 

1 . 1883 

36 

1.2779 

8 

1.0517 

18 

1 . 1241 

28 

1.2053 

38 

1.2969 

NaBr  [JAB]  (26),  a  (367)**,  (25,  287)*.  (1,  12,  36,  106,  144,  189,  190,  221,  228,  246,  261,  307,  312,  313,  319,  320,  322,  323,  360,  361,  378, 

447,  451,  459,  514,  519,  547,  573,  596,  618),  a  (151,  607  ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00798 

1.00765 

1.00599 

1.00476 

1.00331 

0.99979 

0.99555 

0.9907 

0.9792 

0.9657 

2 

1.01618 

1.01566 

1.01385 

1.01255 

1.01104 

1.00743 

1.00312 

0.9982 

0.9867 

0.9731 

4 

1 . 03285 

1.03196 

1 . 02984 

1 . 02840 

1.02678 

1 . 02299 

1.01854 

1.0135 

1.0018 

0.9882 

6 

1.04991 

1.04866 

1.04623 

1 . 04465 

1.04292 

1.03895 

1.03436 

1.0293 

1.0174 

1.0037 

8 

1 . 06739 

1.06579 

1.06305 

1.06133 

1.05949 

1 . 05534 

1.05061 

1.0454 

1.0334 

1.0196 

10 

1.08532 

1.08338 

1.08033 

1.07847 

1.07652 

1.07219 

1 . 06732 

1.0620 

1.0498 

1.0359 

12 

1 . 10373 

1.10146 

1.09810 

1.09610 

1.09404 

1.08953 

1.08452 

1.0791 

1 . 0667 

1 . 0526 

14 

1 . 12265 

1 . 12005 

1.11638 

1.11424 

1.11207 

1 . 10738 

1 . 10223 

1.0967 

1 . 0842 

1.0699 

16 

1.14210 

1.13917 

1.13519 

1 . 13292 

1 . 13063 

1 . 12576 

1 . 12047 

1.1148 

1.1021 

1.0876 

18 

1.16210 

1 . 15885 

1 . 15455 

1.15217 

1 . 14975 

1 . 14470 

1 . 13927 

1 . 1335 

1 . 1206 

1 . 1059 

20 

1 . 18268 

1.17911 

1 . 17449 

1 . 17207 

1 . 16946 

1 . 16423 

1 . 15866 

1 . 1527 

1 . 1396 

1 . 1247 

22 

1 . 20387 

1 . 19997 

1 . 19505 

1 . 19249 

1 . 18980 

1 . 18439 

1 . 17867 

1 . 1726 

1 . 1592 

1 . 1442 

24 

1.22569 

1.22147 

1.21627 

1.21360 

1.21079 

1 . 20520 

1 . 19932 

1.1931 

1.1795 

1 . 1642 

26 

1.24817 

1 . 24364 

1.23817 

1 . 23538 

1.23246 

1 . 22669 

1.22064 

1.2143 

1.2004 

1 . 1849 

28 

1.27135 

1 . 26652 

1 . 26078 

1 . 25786 

1.25484 

1 . 24889 

1 . 24267 

1.2362 

1.2221 

1 . 2063 

30 

1 . 29526 

1.29014 

1.28413 

1.28107 

1 . 27795 

1.27182 

1 . 26544 

1.2588 

1 . 2444 

1.2284 

35 

1.35860 

1 . 35284 

1.34615 

1.34277 

1.33934 

1.33271 

1 . 32594 

1.3190 

1.3039 

1.2873 

40 

1 . 42734 

1.42124 

1.41384 

1.41017 

1 . 40643 

1 . 39928 

1.39219 

1 . 3849 

1.3691 

1 . 3520 

NaBr03,  see  p.  81 

Nal  [JAB]  (26),  a  (368)**,  (25,  287)*;  (2,  12,  36,  106,  144,  189,  190,  221,  225,  246,  261,  312,  319,  322,  342,  365,  447,  487,  507,  519,  547, 

596,  618),  a  (151) 


% 

o°c 

|  10°C 

|  20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1 . 00789 

1 . 00759 

1 . 00596 

1 . 00474 

1.00329 

0 . 99977 

0.99553 

0.9906 

0.9791 

0 . 9656 

2 

1.01603 

1.01557 

1.01380 

1.01253 

1.01103 

1.00742 

1.00310 

0.9981 

0.9865 

0 . 9730 

4 

1.03264 

1.03186 

1 . 02981 

1.02843 

1.02683 

1.02304 

1.01857 

1.0135 

1.0016 

0 . 9879 

6 

1.04972 

1.04862 

1.04629 

1.04479 

1.04309 

1.03912 

1 . 03450 

1.0293 

1.0172 

1 . 0033 

8 

1.06729 

1.06587 

1.06326 

1.06164 

1.05983 

1.05568 

1.05091 

1.0455 

1.0332 

1.0191 

10 

1.08538 

1.08364 

1.08075 

1.07900 

1.07708 

1.07275 

1 . 06782 

1.0623 

1.0496 

1.0354 

12 

1 . 10402 

1.10196 

1.09878 

1.09690 

1.09487 

1.09035 

1.08525 

1.0795 

1.0666 

1 . 0522 

14 

1 . 12324 

1 . 12086 

1.11738 

1.11537 

1.11322 

1 . 10851 

1 . 10323 

1.0974 

1.0842 

1 . 0696 

16 

1 . 14307 

1 . 14037 

1 . 13658 

1 . 13444 

1.13217 

1 . 12726 

1.12179 

1.1158 

1 . 1023 

1.0875 

18 

1 . 16354 

1 . 16052 

1 . 15641 

1.15414 

1.15175 

1 . 14663 

1 . 14097 

1 . 1348 

1.1211 

1 . 1060 

20 

1 . 18469 

1.18134 

1.17691 

1 . 17450 

1.17199 

1 . 16665 

1 . 16080 

1 . 1545 

1 . 1405 

1.1251 

22 

1.20655 

1 . 20287 

1.19812 

1 . 19556 

1 . 19293 

1 . 18736 

1.18132 

1 . 1748 

1 . 1605 

1 . 1450 

24 

1.22915 

1.22514 

1 . 22007 

1.21736 

1.21460 

1.20880 

1.20257 

1 . 1959 

1.1813 

1 . 1655 

26 

1.25252 

1.24819 

1.24279 

1 . 23993 

1.23704 

1.23101 

1.22459 

1.2177 

1.2029 

1 . 1869 

28 

1.27669 

1.27205 

1.26631 

1.26331 

1.26029 

1.25403 

1.24741 

1.2403 

1.2252 

1.2090 

30 

1.30171 

1.29674 

1.29067 

1.28754 

1 . 28437 

1.27789 

1.27107 

1.2638 

1 . 2484 

1 . 2320 

35 

1.36842 

1.36248 

1.35562 

1.35217 

1.34869 

1.34164 

1.33429 

1.3265 

1.3103 

1.2933 

40 

1.44158 

1.43476 

1.42711 

1 . 42334 

1.41954 

1.41189 

1.40399 

1.3957 

1.3785 

1.3608 

45 

1 . 52224 

1.51463 

1 . 50620 

1.50211 

1.49799 

1.48970 

1.48122 

1.4723 

1.4541 

1 . 4357 

50 

1.61168 

1 . 60336 

1.59418 

1 . 58977 

1.58534 

1.57636 

1.57626 

1.5577 

1 . 5385 

1.5193 

55 

1.71152 

1.70256 

1.69268 

1.68795 

1.68323 

1.67350 

1 . 66373 

1.6536 

1.6331 

1.6144 

60 

1 . 82382 

1.81428 

1.80377 

1 . 79872 

1.79373 

1.78319 

1 . 77269 

1.7619 

1.7405 

1  7220 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (82-4  TO  82-9) 


81 


NaBrOa  [JAB]  (29i)**;  (360,  361,  378)  [LJG] 


%_ 

df 

1  % 

d\ 8 

1  % 

df  | 

% 

1 

1.0064 

8 

1.0641 

16 

1 . 1373 

24 

2 

1.0143 

10 

1.0816 

18 

1 . 1569 

4 

1 . 0305 

12 

1.0996 

20 

1.1771 

6 

1.0471 

14 

1.1182 

22 

1 . 1979 

NaI03  [LJG]  (250,  363,  529) 

% 

df 

1  %  1  df  I 

%  1 

df-6 

3 

.83 

1.0333 

!  4.95  I  1.0415  | 

7.52  | 

1.068 

NaP03  [LJG]  (28,  206)**; 

451) 

%■  • 

■  1 

1  1 

2  I  4  | 

6  I 

8 

df.  . 

•1  1. 

0064  |  1 

.0145  |  1.0304  | 

1.0461  |  1 

.0614 

Na3P04  [LJG]  (536)**;  (206,  463 

537) 

%■  • 

■••I 

1  1 

2  |  4  i  6 

1  8  1 

10 

df.. 

...|  1 

.0092  |  1.0194  |  1.0405  |  1.0624  |  1.0850  | 

1.1083 

Na,P207  [LJG]  (206,  451 

) 

%.  . 

,...| 

1 

I  2  | 

3  I 

4 

4° 

...  ,| 

1 . 0090 

|  1.0190  |  1.0283  |  1. 

0369 

NaH2P03  [LJG];  with  3.47 %,  df  = 
Na2HP03  [LJG];  with  3.15%,  df  = 
NaH2P04  [LJG]  (5i4)**;  (432, 

1.0218  (463) 
1.0277  (463) 
451,  463) 

%. . 

1  1 

2  |  4  |  6 

1  8  | 

10 

df. 

. .  ,|  1 

.0045  |  1.0120  |  1.0270  |  1.0422  |  1.0575  | 

1.0730 

Na2HPO 

4  [LJG]  (432)**;  (533)*;  (98,  241, 

242,  451,  534 

,  561) 

%.  • 

,...| 

1 

1  2  | 

4  I 

6 

df.. 

••-•I 

1.009 

1.020  |  1. 

043  |  1 

.067 

Na2S[JAB]  (52)  [LJG] 

% 

1 

df  ||  % 

1  d 

13 

l 

1.0098 

10 

1.1146 

2 

1.0211 

12 

1 . 1388 

4 

1.0440 

14 

1 . 1634 

6 

1.0672 

16 

1 . 1885 

8 

1.0907 

18 

1.2140 

Na2S03  [JAB]  (106)  [LJG] 


% 

df 

% 

df 

1 

1.0078 

10 

1 . 0948 

2 

1.0172 

12 

1.1146 

4 

1.0363 

14 

1 . 1346 

6 

1.0556 

16 

1 . 1549 

8 

1.0751 

18 

1 . 1755 

Na2S04  [JAB]  (20,  229.5,  409,  603),  q,  (370)**;  (1, 2,  14,  36,  85,  86, 
101,  106,  144,  146,  147,  151,  155,  187,  190,  192,  204,  206,  215,  219, 

221,  223,  224,  225,  246,  261,  297,  312,  342,  344,  360,  361,  378,  385, 

405,  422,  425,  449,  451,  477,  485,  519,  529,  533,  540,  544,  550,  585, 

598,  618,  629,  646),  a  (151,  219,  271,  466) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

1 

1.0094 

1.0089 

1.0073 

1.0061 

1.0046 

2 

1.0189 

1.0182 

1.0164 

1.0151 

1.0135 

4 

1.0381 

1.0370 

1.0348 

1.0332 

1.0315 

6 

1.0576 

1.0560 

1.0535 

1.0515 

1.0497 

8 

1.0773 

1.0753 

1.0724 

1.0701 

1.0682 

10 

1.0972 

1.0948 

1.0915 

1.0890 

1.0870 

12 

1.1174 

1.1145 

1.1109 

1 . 1083 

1 . 1062 

14 

1.1378 

1 . 1345 

1 . 1306 

1 . 1279 

1.1257 

16 

1 . 1585 

1 . 1548 

1 . 1506 

1 . 1479 

1 . 1456 

18 

1 . 1795 

1 . 1754 

1 . 1709 

1.1683 

1 . 1659 

20 

1.2008 

1 . 1963 

1.1915 

1 . 1890 

1 . 1865 

22 

1.2224 

1.2175 

1.2124 

1.2102 

1.2076 

24 

1.2443 

1 . 2390 

1.2336 

1.2318 

1.2292 

Na2SO  4. — ( Continued ) 


% 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.0010 

0.9969 

0.9919 

0.9805 

0.9671 

2 

1.0098 

1.0057 

1.0007 

0 . 9892 

0.9758 

4 

1.0276 

1.0235 

1.0184 

1.0068 

0.9934 

6 

1.0456 

1.0415 

1.0363 

1.0246 

1.0112 

8 

1.0639 

1.0598 

1.0544 

1.0426 

1.0292 

10 

1.0825 

1.0783 

1.0728 

1.0609 

1 . 0475 

12 

1.1015 

1.0971 

1.0915 

1.0795 

1.0661 

14 

1 . 1209 

1.1162 

1.1105 

1.0984 

1.0850 

16 

1 . 1406 

1 . 1356 

1 . 1299 

1.1176 

1 . 1042 

18 

1 . 1608 

1 . 1553 

1 . 1496 

1.1371 

20 

1.1813 

1 . 1753 

1 . 1696 

1 . 1569 

22 

1 . 2023 

24 

1 . 2237 

%  (586)  1 

d\ 8-080 

II  %  (586)  l 

df-080 

0.1 

0.999  533 

0.5 

1.003  207 

0.2 

1.000  455 

0.6 

1.004  121 

0.3 

1.001  375 

0.7 

1.005  033 

0.4 

1.002  292 

0.8 

1.005  943 

%  (588) 

df° 

df° 

df° 

df° 

1.69 

0 . 9654 

0 . 9573 

0 . 9494 

0 . 9404 

3.35 

0 . 9797 

0.9719 

0 . 9638 

0.9555 

% 

(229.5) 

df 

4 

df 

4 

4° 

4 

% 

(229.5) 

df 

4 

df 

4 

df 

4 

l 

1.006102 

1 ,00462o 

1.001048 

16 

1.14791s 

1 . 145583 

1 . 140624 

2 

1.015094 

1.013539 

1.009849 

17 

1.158050 

1.15567s 

1.15064s 

3 

1.024117 

1.022491 

1.01868s 

18 

1.16827s 

1.165859 

1.160759 

4 

1.033195 

1.03150o 

1.02758s 

19 

1.178606 

1.176147 

1.170979 

5 

1. 04233o 

1 . 040572 

1.036552 

20 

1.18903s 

1.186539 

1.181303 

6 

1.05153o 

1.049711 

1.045594 

21 

1.199570 

1.19703s 

1.191734 

7 

1.06079s 

1.058919 

1.05470s 

22 

1.210207 

1.207635 

1.202271 

8 

1.070134 

1.06820o 

1.063899 

23 

1.22094s 

1.218340 

1.212920 

9 

1 . 079547 

1.077557 

1.073166 

24 

1.231796 

1.229152 

1.22367s 

10 

1.08904s 

1 . 08700o 

1 . 082524 

25 

1.242754 

1.24007s 

1.234537 

11 

1.098627 

1.096532 

1.091972 

26 

1.253824 

1.251115 

1.245519 

12 

1 . 108303 

1.106156 

1.101510 

27 

1.265000 

1.262260 

1.256607 

13 

1.118071 

1.115872 

1.111143 

28 

1.276276 

1.273506 

1 . 267800 

14 

1.127929 

1.125682 

1.12087s 

(29) 

(1.287664) 

15 

1.13787s 

1.135586 

1.13070O 

Na2S203  [JAB]  (509,  510,  536)**;  (137)*;  (106,  537)  [LJG] 


% 

df  | 

% 

df 

!  % 

df 

1  % 

df 

1 

1.0065 

10 

1.0827 

20 

1 . 1740 

30 

1.2739 

2 

1.0148 

12 

1 . 1003 

22 

1  1932 

35 

1.3273 

4 

1.0315 

14 

1.1182 

24 

1.2128 

40 

1 . 3827 

6 

1.0483 

16 

1 . 1365 

26 

1.2328 

8 

1.0654 

18 

1.1551 

28 

1 . 2532 

Na2S206  [LJG];  with  2.58%,  df  =  1.0162  (529) 


NaHS04  [JAB]  (409)**;  (451,  458)*;  (432) 


% 

0°C 

O 

o 

O 

i- 1 

20°C 

25°C 

30°C 

1 

1.00S3 

1 . 0077 

1.0059 

1.0047 

1 . 0032 

2 

1.0166 

1.0157 

1.0137 

1.0124 

1.0108 

4 

1.0335 

1.0319 

1.0293 

1.0279 

1.0261 

6 

1.0505 

1.0482 

1.0451 

1.0435 

1.0415 

8 

1.0676 

1.0647 

1.0611 

1.0593 

1.0571 

10 

1.0849 

1.0814 

1.0773 

1.0753 

1 . 0728 

12 

1 . 1023 

1.0982 

1.0937 

1.0915 

1.0887 

14 

1.1199 

1.1152 

1.1103 

1 . 1079 

1 . 1049 

16 

1 . 1376 

1 . 1324 

1.1271 

1 . 1245 

1.1214 

18 

1 . 1555 

1 . 1499 

1 . 1441 

1.1413 

1.1381 

20 

1 . 1736 

1 . 1676 

1.1614 

1 . 1583 

1.1551 

22 

1.1919 

1 . 1856 

1 . 1789 

1 . 1755 

1 . 1724 

NaHSeOa  [LJG];  with  5.03%,  df  =  1.0395  (463) 
Na2Se03  [LJG];  with  4.32%,  df  =  1.0402  (463) 
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Na2Se04  [JAB]  (602)  [LJG] 


% 

d\6  I 

% 

d\b 

!  % 

d?  | 

% 

d\b 

1 

1.0081 

4 

1.0355 

8 

1.0735 

12 

1.1129 

2 

1.0171 

6 

1.0543 

10 

1 . 0930 

14 

1 . 1333 

NaN3  [LJG]  (74) 

%  |  0°C  |  10°C  |  20°C  |  25°C  |  30°C  |  40°C 


1 

1 

0065 

1 

0060 

1 

0040 

1 

0030 

1 

0015 

0 

9975 

2 

1 

013 

1 

012 

1 

010 

1 

009 

1 

007 

1 

003 

4 

1 

026 

1 

024 

1 

022 

1 

021 

1 

019 

1 

015 

6 

1 

039 

1 

037 

1 

034 

1 

033 

1 

031 

1 

027 

8 

1 

052 

1 

050 

1 

047 

1 

045 

1 

043 

1 

039 

10 

1 

065 

1 

063 

1 

059 

1 

057 

1 

055 

1 

051 

12 

1 

079 

1 

076 

1 

072 

1 

070 

1 

068 

1 

063 

14 

1 

093 

1 

089 

1 

085 

1 

083 

1 

081 

1 

076 

16 

1 

107 

1 

103 

1 

099 

1 

096 

1 

094 

1 

089 

18 

1 

121 

1 

117 

1 

112 

1 

109 

1 

107 

1 

102 

20 

1 

136 

1 

131 

1 

126 

1 

123 

1 

121 

1 

115 

22 

1 

151 

1 

146 

1 

140 

1 

137 

1 

135 

1 

129 

24 

1 

166 

1 

161 

1 

155 

1 

152 

1 

149 

1 

143 

26 

1 

182 

1 

176 

1 

170 

1 

167 

1 

164 

1 

157 

28 

1 

199 

1 

192 

1 

186 

1 

182 

1 

179 

1 

172 

30 

1 

216 

1 

209 

1 

202 

1 

198 

1 

195 

1 

188 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

1 

0 

9935 

0 

9885 

0 

9835 

0 

9775 

0 

9705 

0 

9635 

2 

0 

999 

0 

994 

0 

988 

0 

983 

0 

976 

0 

969 

4 

1 

010 

1 

005 

1 

000 

0 

994 

0 

987 

0 

980 

6 

1 

022 

1 

016 

1 

Oil 

1 

005 

0 

998 

0 

991 

8 

1 

034 

1 

028 

1 

022 

1 

016 

1 

009 

1 

002 

10 

1 

046 

1 

040 

1 

034 

1 

028 

1 

021 

1 

014 

12 

1 

058 

1 

052 

1 

046 

1 

040 

1 

033 

1 

026 

14 

1 

070 

1 

064 

1 

058 

1 

052 

1 

045 

1 

038 

16 

1 

083 

1 

076 

1 

070 

1 

064 

1 

057 

1 

050 

18 

1 

096 

1 

089 

1 

083 

1 

076 

1 

070 

1 

063 

20 

1 

109 

1 

102 

1 

096 

1 

089 

1 

083 

1 

076 

22 

1 

122 

1 

115 

1 

109 

1 

102 

1 

096 

1 

089 

24 

1 

136 

1 

129 

1 

123 

1 

116 

1 

110 

1 

103 

26 

1 

150 

1 

143 

1 

137 

1 

130 

1 

124 

1 

107 

28 

1 

165 

1 

158 

1 

152 

1 

145 

1 

138 

1 

131 

30 

1 

181 

1 

174 

1 

167 

1 

160 

1 

153 

1 

146 

NaN02  [JAB]  (602)  [LJG] 


% 

d]6  | 

% 

d\>  | 

% 

d\b  | 

% 

d\b 

1 

1.0058 

6 

1.0397 

12 

1.0816 

18 

1 . 1248 

2 

1.0125 

8 

1.0535 

14 

1.0959 

20 

1.1394 

4 

1.0260 

10 

1.0675 

16 

1.1103 

NaNOs  [JAB]  (84,  IXO,  250,  256),  a  (256,  370)**;  (20,  448,  449, 
451,  452,  646)  ,  «  (203,  211,  375,  466)*;  (1,  36,  86,  106,  144,  190, 
195,  206,  214,  215,  221,  223,  224,  225,  228,  246,  261,  312,  344,  360, 
361,  378,  385,  422,  514,  519,  529,  533,  592,  593),  a  (151,  446,  605) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

1 

1.0071 

1.0066 

1 . 0049 

1.0037 

1.0022 

2 

1.0144 

1.0136 

1.0117 

1.0104 

1 . 0088 

4 

1.0290 

1.0277 

1.0254 

1.0239 

1.0221 

6 

1.0438 

1.0420 

1.0392 

1.0376 

1.0356 

8 

1.0587 

1.0565 

1.0532 

1.0515 

1.0493 

10 

1.0738 

1.0712 

1.0674 

1.0656 

1.0632 

12 

1.0891 

1.0861 

1.0819 

1.0799 

1.0774 

14 

1 . 1046 

1.1012 

1.0967 

1.0945 

1.0919 

16 

1 . 1203 

1.1166 

1.1118 

1 . 1094 

1 . 1067 

18 

1.1363 

1.1323 

1 . 1272 

1 . 1246 

1.1219 

20 

1.1526 

1 . 1483 

1 . 1429 

1 . 1402 

1 . 1374 

22 

1 . 1692 

1 . 1645 

1 . 1589 

1.1561 

1.1532 

24 

1 . 1860 

1.1810 

1 . 1752 

1 . 1723 

1 . 1693 

N  aN  O  3. — ( Continued ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

26 

1.2031 

1 . 1977 

1.1917 

1 . 1888 

1 . 1856 

28 

1.2204 

1.2147 

1.2085 

1.2055 

1.2022 

30 

1.2380 

1.2320 

1 . 2256 

1.2225 

1.2191 

35 

1.2834 

1.2770 

1.2701 

1.2668 

1.2632 

40 

1.3316 

1.3248 

1.3175 

1.3140 

1.3102 

45 

1.3760 

1.3683 

1.3646 

1 . 3607 

% 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

0 . 9986 

0.9944 

0.9894 

0.9779 

0 . 9644 

2 

1.0050 

1.0007 

0.9956 

0 . 9840 

0.9704 

4 

1.0180 

1.0135 

1.0082 

0.9964 

0.9826 

6 

1.0312 

1.0265 

1.0210 

1.0090 

0.9951 

8 

1.0447 

1.0397 

1.0340 

1.0218 

1.0078 

10 

1.0584 

1.0532 

1.0473 

1.0348 

1.0208 

12 

1.0724 

1.0669 

1.0609 

1.0481 

1.0340 

14 

1.0867 

1.0809 

1.0749 

1.0617 

1.0475 

16 

1.1013 

1.0953 

1.0892 

1.0757 

1.0614 

18 

1.1162 

1.1100 

1 . 1038 

1.0901 

1.0756 

20 

1.1314 

1 . 1250 

1.1187 

1 . 1048 

1.0901 

22 

1 . 1470 

1 . 1404 

1 . 1340 

1.1198 

1 . 1049 

24 

1.1629 

1.1561 

1 . 1496 

1.1351 

1 . 1200 

26 

1.1791 

1.1721 

1 . 1655 

1 . 1507 

1 . 1355 

28 

1 . 1955 

1 . 1884 

1.1816 

1.1667 

1.1513 

30 

1.2122 

1.2051 

1.1980 

1 . 1830 

1.1674 

35 

1.2560 

1 . 2486 

1.2413 

1.2258 

1.2100 

40 

1.3027 

1 . 2950 

1.2875 

1.2715 

1.2555 

45 

1.3528 

1.3448 

1.3371 

1.3206 

1.3044 

8.066%  (2  56) 


°C 

d\ 

|  °C 

d\  | 

1  °c  | 

d\ 

0 

1 

. 04834 

25 

1 . 05580 

50  | 

1 . 06777 

10 

1 

.05059 

30 

1.05791 

4.141 

%  (256) 

20 

1 

.05386 

40 

1 . 06260 

20  | 

1 . 02646 

NaH2As04  [JAB] 

Na,HAs04  [JAB] 

Na3As04  [JAB] 

(514 

)**.  (463) 

(536)**; 

(241,  242, 

(536)**;  (206,  463) 

[LJG] 

537) 

[LJG] 

[LJG] 

% 

dT 

1  % 

d? 

1  % 

d\7 

1 

1.0050 

1 

1 . 0083 

1 

1.0097 

2 

1.0129 

2 

1.0175 

2 

1.0207 

4 

1.0291 

4 

1.0365 

4 

1.0431 

6 

1.0457 

6 

1 . 0563 

6 

1.0659 

8 

1.0626 

8 

1.0768 

8 

1.0892 

10 

1.0798 

10 

1.0980 

10 

1.1130 

12 

1.0974 

12 

1.1197 

12 

1 . 1373 

14 

1.1153 

14 

1.1419 

16 

1 . 1645 

Na2CQ3  [JAB]  (219),  a  (219)**;  (668)*;  (68,  69,  71,  98,  190, 


192,  206 

632,  637 

261,  271, 
639) 

279,  312 

,  328,  342 

,  344,  348 

349, 432, 

451, 519, 

%  1 

0°C  1 

10°C 

15°C 

20°C 

25°C 

30°C 

1 

1.0109 

1.0103 

1.0096 

1.0086 

1.0073 

1.0058 

2 

1.0219 

1.0210 

1.0201 

1.0190 

1.0176 

1.0159 

4 

1.0439 

1.0423 

1.0411 

1.0398 

1.0381 

1.0363 

6 

1.0659 

1.0636 

1.0622 

1.0606 

1.0588 

1.0568 

8 

1.0878 

1.0850 

1.0834 

1.0816 

1.0797 

1.0775 

10 

1 . 1097 

1 . 1065 

1 . 1048 

1 . 1029 

1 . 1008 

1.0986 

12 

1.1319 

1.1284 

1 . 1265 

1 . 1244 

1 . 1223 

1 . 1200 

14 

1 . 1543 

1 . 1506 

1 . 1485 

1 . 1463 

1 . 1442 

1.1417 

% 

30°C 

1  % 

40°C 

50°C 

60°C 

70°C 

16 

1 . 1636 

1 

1.0022 

0.9979 

0.9929 

0.9874 

18 

1 . 1859 

2 

1.0122 

1.0078 

1.0027 

0.9970 

20 

1 . 2086 

4 

1.0323 

1.0278 

1 . 0223 

1.0165 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (82-9  TO  82-16) 
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Na2C03. — ( Continued ) 


% 

30°C 

% 

40°C 

50°C 

60°C 

70°C 

22 

1.2317 

6 

1.0527 

1.0478 

1 . 0422 

1.0364 

24 

1 . 2552 

8 

1.0732 

1.0681 

1.0625 

1.0565 

26 

1.2790 

10 

1.0939 

1.0888 

1.0830 

1.0770 

28 

1.3031 

12 

1.1150 

1 . 1097 

1.1039 

1.0978 

30 

1.3274 

14 

1 . 1365 

1.1310 

1.1251 

1.1189 

N  aC  2H  3  O  2 . — ( Continued ) 


% 

80°C 

90°C 

100°C 

|  %  (373) 

o 

o 

CN 

1 

0.9814 

0.9750 

0 . 9683 

0.005 

0 . 998  2840 

2 

0.9910 

0.9847 

0.9782 

0.01 

0.998  3370 

4 

1.0105 

1.0042 

0.9980 

0.02 

0.998  4432 

6 

1.0302 

1.0241 

1.0180 

0.03 

0.998  5496 

8 

1.0503 

1.0441 

1.0380 

0.04 

0.998  6560 

10 

1.0707 

1.0644 

1.0582 

0.05 

0.998  7625 

12 

1.0914 

1.0850 

1.0787 

14 

1.1125 

1 . 1059 

1.0996 

Na2C204,  Oxalate  [JAB]  (376,  377,  451,  463,  632)**;  (329) 


% 

df 

df  | 

% 

df 

df 

1 

1.0064 

1.0054 

3 

1 . 0229 

1.0221 

2 

1.0147 

1.0137 

4 

1.0312 

Na2C404,  Acetylenedicarboxylate  [JAB];  d46  =  1.0055  with  1  %;  = 
1.0143  with  2%  (376) 

NaCH02,  Formate  [JAB]  (291,  484)**;  (144,  329,  377,  378,  449, 


% 

df 

df 

-?25 

rf4 

% 

df 

df 

df 

NaCsHsOs, 

Lactate  [JAB]  (514)** 

;  (378,  463) 

1 

1.005 

1.0049 

1.003 

18 

1.118 

1.1164 

1.114 

% 

df 

% 

df 

% 

df 

2 

1.012 

1.0112 

1.009 

20 

1.132 

1 . 1300 

1.127 

1 

1 . 0022 

4 

1.0173 

8 

1.0377 

4 

1.025 

1.0139 

1.022 

22 

1.146 

1 . 1439 

1.141 

2 

1.0072 

6 

1.0275 

10 

1.0478 

6 

1.038 

1.0368 

1.035 

24 

1.160 

1 . 1580 

1.155 

NaC3H504,  Glycerate  [JAB]  (378) 

8 

1.051 

1.0498 

1.048 

26 

1.175 

1.170 

OY 

1 

9 

3  1  4 

5 

1  6 

10 

1.064 

1 . 0630 

1.061 

28 

1.189 

1.184 

/o . | 

1  u 

12 

1.077 

1.0762 

1.074 

30 

1.204 

1.199 

df . 1 

1.0041  |  1.0102  |  1.0165  j  1.0229  |  1.0295  |  1.0363 

14 

1.091 

1.0895 

1.087 

35 

1.242 

1.236 

NaC4H50 

Acid  malate  [JAB]  (376)**;  (463) 

16 

1.104 

1 . 1029 

1.100 

40 

1.281 

1.274 

%  1  df 

11  %  1 

df  || 

%  1  df  ||  % 

1  df 

NaHCOs  [JAB]  (432)**;  (144,  193,  241,  242,  509,  510)  [LJG] 


% 

df  ||  % 

df 

% 

df 

1  % 

df 

1 

1.0059  ||  3 

1.0206 

5 

1.0354 

7 

1.0505 

2 

1.0132  II  4 

1.0280 

6 

1 . 0429 

8 

1.0581 

NaC2H302,  Acetate  [JAB]  (288);  «  (271,  374)**;  (515,  632)*; 
(18,  46,  134,  192,  208,  222,  223,  224,  342,  343,  362,  376,  377,  378, 
388,  449,  451,  463,  484,  509,  514,  529,  586,  592,  602) 


% 

10°C 

18°C 

20°C 

25°C 

30°C 

1 

1.0049 

1.0037 

1.0033 

1.0021 

1.0007 

2 

1.0101 

1.0088 

1.0084 

1.0072 

1.0057 

4 

1.0205 

1.0191 

1.0186 

1.0173 

1.0157 

6 

1.0310 

1.0294 

1.0289 

1.0275 

1.0258 

8 

1.0415 

1.0397 

1.0392 

1.0377 

1.0359 

10 

1.0520 

1.0500 

1.0495 

1.0479 

1.0461 

12 

1.0626 

1.0604 

1.0598 

1.0582 

1.0563 

14 

1.0733 

1.0709 

1.0702 

1 . 0686 

1.0666 

16 

1.0841 

1.0815 

1.0807 

1.0790 

1.0769 

18 

1.0950 

1.0922 

1.0913 

1.0895 

1.0873 

20 

1 . 1060 

1.1030 

1.1021 

1.1001 

1.0978 

22 

1.1171 

1.1139 

1.1130 

1.1109 

1.1085 

24 

1 . 1282 

1.1249 

1 . 1240 

1.1218 

1.1193 

26 

1 . 1394 

1 . 1360 

1.1351 

1.1327 

1 . 1302 

28 

1 . 1508 

1 . 1472 

1 . 1462 

1 . 1437 

1.1412 

% 

40°C 

50°C 

60°C 

70°C 

80°C 

1 

0.9971 

0.9930 

0.9881 

0 . 9826 

0.9766 

2 

1.0021 

0.9979 

0.9930 

0.9875 

0.9815 

4 

1.0120 

1.0077 

1.0028 

0 . 9972 

0.9912 

6 

1.0220 

1.0176 

1.0126 

1.0070 

1.0009 

% 

40°C 

50°C 

60°C 

70°C 

80°C 

8 

1.0320 

1.0275 

1.0224 

1.0168 

1.0107 

10 

1.0420 

1.0375 

1.0322 

1.0266 

1.0205 

12 

1.0521 

1.0475 

1.0421 

1.0364 

1.0303 

14 

1.0623 

1.0575 

1.0521 

1.0463 

1.0402 

16 

1.0725 

1.0676 

1.0621 

1.0562 

18 

1.0828 

1.0778 

1.0722 

1.0662 

20 

1.0931 

1.0880 

1.0824 

1 . 0763 

22 

1.1035 

1.0983 

1.0926 

1.0865 

24 

1.1141 

1 . 1087 

1.1029 

1.0968 

26 

1.1248 

1.1192 

1.1133 

1 . 1072 

28 

1.1355 

1.1298 

1.1238 

1 . 1 176 

NaC2H303,  Glycolate  [JAB]  (376)**;  (378,  463) 


% 

df  | 

% 

df 

1  % 

df 

1 

1 . 0029 

4 

1 . 0206 

7 

1.0387 

2 

1.0087 

5 

1 . 0266 

8 

1.0448 

3 

1.0146 

6 

1.0326 

9 

1 . 0509 

NaC3H502,  Propionate  [JAB]  (291)**;  (377,  378,  463,  484,  514) 


% 

df  I 

% 

df  \ 

% 

df  | 

1  % 

df 

1 

1 . 0030 

8 

1 . 0342 

16 

1.0705 

24 

1.1071 

2 

1.0075 

10 

1.0432 

18 

1.0796 

26 

1.1164 

4 

1.0164 

12 

1.0523 

20 

1.0887 

6 

1.0253 

14 

1.0614 

22 

1 . 0979 

1 

2 

4 

6 

8 

10 

1.0038 

1 . 0094 
1.0207 
1.0321 
1.0436 
1.0552 

12 

14 

16 

18 

20 

22 

1.0670 

1.0790 

1.0911 

1 . 1034 
1.1159 

1 . 1286 

24 

26 

28 

30 

35 

40 

1.1414 

1 . 1544 
1.1676 
1.1809 
1.2147 

1 . 2495 

45 

50 

55 

60 

1 . 2854 
1.3224 
1.3605 
1.3996 

NaC4H506,  Acid  tartrate  [JAB]  (515)**;  (432)* 

(451,  463,  571) 

% 

df  I 

% 

df 

1  % 

df 

% 

df 

1 

1.0061 

3 

1.0170 

5 

1.0280 

7 

1.0391 

2 

1.0115 

4 

1.0225 

6 

1.0335 

NaC4H702,  n-Butyrate  [JAB]  (378> 

449,  463) 

**;  (484 

,  514) 

%• 

.  .  ,|  1 

| 

2 

4  I 

6  | 

8 

10 

df 

. . .  ,|  1.0018  |  1. 

0055 

1. 

0130  | 

L . 0207  |  1.0286 

1.0367 

NaC4H702, 

Isobutyrate  [JAB]  (514)** 

;  (463) 

%. 

. .  ,|  1 

1 

2 

4  I 

6  I 

8 

10 

df. 

,...|  1.0009  1  1. 

0046 

1. 

0121  | 

1.0195  |  1.0268 

1.0341 

NaC5H902,  Isovalerate  [JAB]  (514) 

% 

df  | 

% 

df 

I  % 

df 

1  % 

df 

1 

1 . 0003 

4 

1.0100 

8 

1.0229 

12 

1.0358 

2 

1 . 0035 

6 

1.0164 

10 

1.0293 

NaC6H707,  Dihydrogen  citrate  [JAB]  with  19.20%,  df 
with  5.35%,  dl°  =  1.0205  (463,  515)** 
NaC6Hn02,  Isocaproate  [JAB]  (514) 


1.1063; 


% 

df 

1  % 

df 

% 

df 

1  % 

df 

1 

0.9999 

4 

1.0081 

8 

1 .0191 

12 

1.0299 

2 

1.0026 

6 

1.0136 

10 

1  0245 

14 

1.0352 

84 
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NaC7Ht,0),  Benzoate  [JAB]  (376,  514)** 


% 

df  ||  % 

df 

1  % 

df  I 

% 

df 

1 

1.0012 

4 

1.0135 

8 

1.0301 

12 

1.0469 

2 

1 . 0053 

6 

1.0218 

10 

1.0385 

14 

1.0554 

NaC7H603,  Hydroxybenzoates  [JAB]  (376,  514)** 


% 

df 

% 

df 

0-(514) 

m- 

P- 

0-(514) 

m- 

P- 

1 

1.0013 

1.0015 

1.0015 

10 

1.0396 

1.0432 

1.0432 

2 

1 . 0055 

1.0060 

1.0060 

12 

1.0483 

1.0528 

1.0528 

4 

1.0139 

1.0151 

1.0151 

14 

1.0570 

1.0626 

1.0626 

6 

1.0224 

1.0243 

1.0243 

16 

1.0658 

1.0724 

1 . 0724 

8 

1.0310 

1.0337 

1.0337 

NaCsH702,  Toluates  [JAB]  (376) 


% 

df 

% 

d 

25 

0- 

m- 

P- 

m- 

P- 

1 

1.0007 

1.0007 

1.0006 

10 

1.0342 

1.0334 

2 

1.0043 

1.0043 

1.0041 

12 

1.0418 

1 . 0408 

4 

1.0116 

1.0116 

1.0113 

14 

1.0495 

1 . 0483 

6 

1.0190 

1.0186 

16 

1.0573 

1.0558 

8 

1.0266 

1.0260 

NaC8H702,  Phenylacetate  [JAB]  (376) 


%l 

df 

% 

df  I 

% 

df  | 

% 

df 

1 

1.0007 

6 

1.0188 

10 

1.0338 

14 

1.0490 

2 

1.0043 

8 

1.0262 

12 

1.0414 

16 

1.0566 

4 

1.0115 

NaC8H703,  Phenylglycolate  [JAB]  (376) 

% 

df 

% 

df  I 

% 

df  | 

% 

df 

1 

1.0011 

6 

1.0216 

10 

1.0382 

14 

1.0550 

2 

1 . 0052 

8 

1.0299 

12 

1.0466 

16 

1.0635 

4 

1.0134 

NaC3H703,  Anisate  [JAB]  (376) 

% 

df  | 

% 

df  | 

% 

df  | 

% 

df 

1 

1 . 0008 

3 

1.0084 

5 

1.0162 

7 

1.0242 

2 

1 . 0046 

4 

1.0123 

6 

1 . 0202 

8 

1 . 0282 

NaC8H703,  Phenoxyacetate  [JAB]  (376) 

% 

df 

% 

df 

1  % 

df 

1  % 

df 

1 

1 . 0009 

6 

1 . 0202 

10 

1.0359 

14 

1.0518 

2 

1 . 0047 

8 

1 . 0280 

12 

1.0438 

16 

1 . 0600 

4 

1.0124 

NaC9H702,  Cinnamate  [JAB]  (3  76) 

% 

df 

1  % 

df 

1  % 

df  I 

% 

df 

1 

1.0006 

3 

1.0076 

5 

1.0147 

7 

1.0219 

2 

1 . 0041 

4 

1.0112 

6 

1.0183 

8 

1 . 0256 

NaCsHgC^,  Hydrocinnamate  [JAB] 

376) 

% 

df 

1  % 

df 

1  % 

df 

1  % 

df 

1 

1.0002 

6 

1.0161 

10 

1 . 0290 

14 

1.0422 

2 

1.0034 

8 

1.0225 

12 

1.0356 

16 

1.0488 

4 

1.0097 

NaCie 

H3l02,  Palmitate  [JAB]  (134) 

% 

df 

i  % 

df 

1  % 

df 

1  % 

1  df 

1 

0 . 9652 

8 

0 . 9644 

16 

0.9637 

24 

0 . 9629 

2 

0.9651 

10 

0 . 9642 

18 

0.9635 

26 

0 . 9627 

4 

0.9649 

12 

0 . 9640 

20 

0.9633 

28 

0 . 9626 

6 

0.9647 

14 

0 . 9638 

22 

0.9631 

30 

0 . 9624 

NaCi8H  33  0  2,  Stearate  [JAB]  (134) 


% 

df 

I  % 

df  I 

% 

df  | 

% 

df 

1 

0.965 

6 

0 . 963 

10 

0.962 

14 

0.961 

2 

4 

0.964 

0.964 

8 

1 

0.962 

12 

0.961 

16 

0.960 

Na2C3H204,  Malonate  [JAB]  (376) 


% 

df 

1  % 

df 

1  % 

df  | 

t  % 

df 

1 

1.0044 

3 

1.0191 

5 

1.0341 

7 

1  0495 

2 

1.0117 

4 

1 . 0266 

6 

1.0417 

Na2C4H20 

4,  Fumarate  [JAB]  (376) **; 

(329) 

% 

df 

1  % 

df 

1  % 

df 

!  % 

df 

1 

1.0035 

3 

1.0166 

5 

1.0299 

7 

1.0434 

2 

1.0100 

4 

1.0232 

6 

1.0366 

Na2C4H204,  Maleate  [JAB]  (3  76) 


%  1 

df 

1  % 

df  II 

% 

df 

1  % 

df 

1  1 

1.0038 

3 

1.0174  II 

5 

1.0312 

7 

1 . 0453 

2  I 

1.0106 

4 

1.0243  II 

6 

1.0382 

8 

1 . 0524 

Na2C4H404,  Succinate  [JAB]  (376,  377,  463)**;  (329) 


% 

df 

df  | 

% 

df 

1 

1 . 0048 

1.0036 

12 

1.0805 

2 

1.0114 

1.0102 

14 

1.0951 

4 

1.0247 

1.0235 

16 

1.1100 

6 

1.0382 

1.0368 

18 

1 . 1252 

8 

10 

1.0520 

1.0661 

1.0503 

20 

1 . 1406 

Na2C4H404,  Isosuccinate  [JAB]  (376) 


% 

df  ||  % 

df 

1  % 

df  ||  % 

df 

1 

1.0039 

3 

1.0176 

5 

1.0313 

7 

1.0451 

2 

1.0107 

4 

1 . 0245 

6 

1.0382 

8 

1.0521 

Na2C4H405,  Malate  [JAB]  (376 

)**;  (444, 

463,  546) 

% 

df  ||  % 

df 

1  % 

df  II  % 

df 

1 

1 . 0038 

3 

1.0176 

5 

1.0317 

7 

1 . 0462 

2 

1.0106 

4 

1 . 0246 

6 

1.0389 

8 

1.0536 

Na2C4H406,  Tartrate  [JAB]  (376,  499,  soo)**;  (45i)*;  (210,  221, 
223,  329,  330,  432,  463,  571) 


% 

df 

df 

1  % 

df 

1 

1 . 0052 

1 . 0040 

16 

1.1156 

2 

1.0123 

1.0110 

18 

1.1313 

4 

1.0266 

1.0251 

20 

1.1471 

6 

1.0410 

1.0393 

22 

1 . 1633 

8 

1.0555 

1 . 0537 

24 

1.1797 

10 

1.0702 

1.0683 

26 

1 . 1963 

12 

1.0851 

28 

1.2132 

14 

1 . 1002 

Na2C5H404,  Citraconate  [JAB]  (3  76) 


% 

df  I 

% 

df  ||  % 

1  df  | 

% 

df 

1 

1.0033 

3 

1.0159 

5 

|  1.0286 

7 

1.0414 

2 

1.0096 

4 

1 . 0223 

6 

|  1.0350 

8 

1.0479 

Na2C5H404,  Itaconate  [JAB]  (376) 


% 

df  I 

1  % 

df 

1  % 

df  | 

% 

df 

1 

1.0032 

3 

1.0159 

5 

1.0288  | 

7 

1.0419 

2 

1.0095 

4 

1 . 0223 

6 

1.0353  1 

8 

1.0485 

Na2C6H404,  Mesaconate  [JAB]  (376) 


% 

df  I 

% 

df  I 

%  1  df  ||  % 

df 

1 

1.0031 

3 

1.0152 

5  |  1.0274 

7 

1 . 0397 

2 

1.0091 

4 

1.0213 

6  |  1.0335 

8 

1.0460 

Na2CsH604,  Pyrotartrate  [JAB]  (376) 


% 

df  | 

%  |  df  | 

1  % 

1  df  | 

% 

df 

1 

1.0029 

3  |  1.0147 

5 

|  1.0266 

7 

1.0387 

2 

1 . 0088 

4  I  1 . 0206 

6 

I  1.0326 

8 

1.0448 

Na2Cr,H.;07,  Hydrogen  citrate  [JAB1:  20.77%,  df  =  L1372  msi 


DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (82-16  TO  82-18) 
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Na2C8H404,  Phthalates  [JAB]  (376) 


% 

df 

% 

df 

0- 

m- 

v- 

0- 

m- 

v- 

1 

1.0031 

1 . 0027 

1 . 0024 

6 

1.0334 

1.0313 

1 . 0299 

2 

1.0092 

1.0083 

1.0078 

8 

1 . 0456 

1.0431 

4 

1.0213 

1.0197 

1.0187 

10 

1.0579 

1.0551 

NaC7H4Br02,  Bromobenzoates  [JAB]  (376) 


% 

df 

% 

d 

26 

m- 

v- 

m- 

V- 

1 

1.0025 

1.0023 

6 

1.0301 

1.0298 

2 

1.0079 

1.0077 

8 

1.0415 

1.0413 

4 

1.0189 

1.0186 

10 

1.0531 

1.0530 

Na2C6H804,  Adipate  [JAB]  (376) 


% 

df 

% 

dT  | 

% 

dT 

% 

dT 

1 

1.0024 

4 

1.0185 

6 

1.0293 

8 

1.0403 

2 

3 

1.0078 

1.0131 

5 

1.0239 

7 

1.0348 

9 

1 . 0458 

Na2C8H1204,  Suberate  [JAB]  (376) 

%■■•!  1  !  2  1  3  |  4  |  5 

df.,.1  1.0017  |  1.0064  j  10112  |  10160  |  1.0208 


Na2C9H1404,  Azelate  [JAB]  (376) 


% 

dT 

1  % 

dT  j 

1  % 

dT  | 

% 

dT 

1 

1.0013 

4 

1.0138 

8 

1.0306 

12 

1.0473 

2 

1 . 0055 

6 

1 . 0222 

10 

1  0389 

Na3CoH607 

Citrate  [JAB]  (376) **;  (463,  515) 

% 

dT  I 

% 

dT 

1  % 

dT  I 

% 

dT 

1 

1 . 0047 

3 

1.0201 

5 

1.0355 

7 

1.0510 

2 

1.0124 

4 

1 . 0278 

6 

1 . 0432 

8 

1.0589 

Na4CnH2O10,  Benzenepentacarboxylate  [JAB]  (457) 


i% 

2%  || 

1% 

2%  | 

1  1% 

2% 

dl... 

1.0078 

1.0158 

dT... 

1.0046 

1.0121 

d\\  .  . 

0.9953 

1 . 0024 

d\\.. 

1 . 0074 

1.0152 

df.  .  . 

1.0031 

1.0106 

df... 

1.0058 

1.0134 

dT .  .  . 

0.9995 

1.0068 

NajCnHOio,  Benzenepentacarboxylate  [JAB]  (457) 


i% 

2%  | 

1%  |  2%  | 

1% 

2% 

dl... 

1.0083 

1.0169 

d\l.. 

1.0051  1.0133 

dT- .  ■ 

0.9958 

1.0038 

d\l.. 

1.0079 

1.0163 

d\a... 

1.0036  1.0118 

d\l.. 

1.0063 

1.0145 

dT- . . 

1.0000  1.0081 

NaC2Cl302,  Trichloroacetate  [JAB]  (377,  378,  463)** 


% 

dT  II  % 

dT  II  % 

dT 

% 

dT 

1 

1.0039 

6 

1.0331 

10 

1 . 0578 

14 

1 . 0837 

2 

4 

1.0096 

1.0212 

8 

1.0453 

12 

1.0706 

16 

1.0971 

NaC2H2C102,  Chloroacetate  [JAB]  (377,  378,  463,  586)** 


%l 

0.1 

0.2 

|  0.4  I  0.6  I 

0. 

8  |  1.0 

d\*\0 

999  206  0.999  790|  1.000  958|  1.002  126|1 

.003 

296|  1.004  466 

%  .  . 

■  1  io 

2  |  4  |  6  | 

8 

10  |  12 

dT 

O 

o 

o 

rH 

1 .0099  1.0217  1 .0335  1 . 

0454 

1.0573)1.0693 

NaC2HCl202,  Dichloroacetate  [JAB]  (377,  378,  463)** 


% 

dT 

1  % 

dT  1 

% 

dT 

1  % 

dT 

1 

1.004 

4 

1.022 

8 

1.046 

12 

1.070 

2 

1.010 

6 

1.034 

10 

1.058 

14 

1.083 

NaC4H4Cl302,  Trichlorobutyrate  [JAB]  (378) 


% 

dT  II  % 

dT 

I  % 

dT 

1  % 

dT 

1 

1.0033 

3 

1.0135 

5 

1.0238 

7 

1.0342 

2 

1.0084 

4 

1.0186 

6 

1.0290 

8 

1.0395 

NaC7H4C102,  m-Chlorobenzoate  [JAB]  (376) 


%l  dj8  II  %  I  dT  ||  %  1  df  ||  % 


/O 

1 

w/4  1 

1.0015 

6 

1 . 0240 

10 

1.0426 

14 

1.0619 

2 

4 

1.0059 

1.0149 

8 

1.0332 

12 

1.0522 

16 

1.0718 

RaC2H6S04,  Ethyl  sulfate  [JAB]  (is 5) 


% 

1  dl24  || 

% 

1  dT -6  || 

% 

|  dT 

32.97 

|  1.1699  || 

39.89 

|  1.2380  || 

32.09 

|  1.1689 

NaC2H5S04,  Hydroxyethylsulfonate  [JAB];  with  3.70%,  dT  = 

1.0171  (529) 

NaCeHsSOu,  Benzenesulfonate  [JAB];  4.50%,  dT  =  1.0164  (529) 
Na2CH2S206,  Methanedisulfonate  [JAB];  2.75  %,  dT  =  1.0161  (529) 


NaC7H4N04,  Nitrobenzoates  [JAB]  (376,  514)** 


% 

dT 

% 

dT 

0- 

m-(5i4) 

v- 

O- 

m-( 51 4)  p- 

1 

1.0017 

1.0015 

1.0018 

10 

1 . 0450 

1 . 0427 

1.0441 

2 

1 . 0063 

1.0060 

1 . 0065 

12 

1 . 0550 

1.0522 

4 

1.0157 

1.0151 

1.0159 

14 

1.0651 

1.0617 

6 

1 . 0253 

1.0242 

1 . 0253 

16 

1.0754 

1.0713 

8 

1.0351 

1.0334 

1.0347 

18 

1.0858 

1.0810 

NaC8H4N02,  m-Cyanobenzoate  [JAB]  (376) 


% 

dT 

% 

dT 

!  % 

dT 

1  % 

dT 

1 

1.0011 

3 

1.0092 

1  5 

1.0176 

7 

1 . 0260 

2 

1.0051 

1  4 

1.0134 

6 

1.0218 

1  8 

1.0302 

NaCRS  [JAB]  (2  91)**; 

(5  35)*  [LJG] 

% 

dT 

1  % 

di8  1 

% 

dT 

% 

dT 

i 

1 . 0038 

10 

1.0520 

!  20 

1 . 1081 

30 

1 . 1677 

2 

1.0090 

12 

1.0630 

22 

1.1197 

35 

1 . I960 

4 

1.0196 

14 

1.0741 

24 

1.1314 

40 

1.228o 

6 

1 . 0303 

16 

1.0853 

26 

1 . 1433 

45 

1.265o 

8 

1.0411 

18 

1 . 0966 

28 

1 . 1554 

Na2SiOs  [JAB]  (288) 

**;  (345 

,  577,  602)  [LJG] 

% 

dT 

1  % 

dT 

% 

dT 

% 

dT 

1 

1.0094 

8 

1 . 0884 

16 

1 . 1866 

24 

1.2926 

2 

1.0203 

10 

1.1122 

18 

1.2123 

26 

1 . 3204 

4 

1.0425 

12 

1 . 1365 

20 

1.2385 

6 

1 . 0652 

14 

1 . 1613 

22 

1 . 2653 

Na20.xSi02  [JAB]  (578)  [L JG] ;  values  of  d\° 


X 

1% 

2% 

4% 

6% 

$8 

GO 

10% 

3.90 

1.006 

1.014 

1.030 

1.046 

1.063 

1.080 

3.36 

1.006 

1.014 

1.030 

1.047 

1.065 

1.083 

2.40 

1.007 

1.016 

1.034 

1.052 

1.071 

1.090 

2.06 

1.007 

1.016 

1.035 

1.054 

1.073 

1.093 

1.69 

1.007 

1.017 

1.036 

1.056 

1.077 

1.098 

X 

12% 

14% 

16% 

18% 

20% 

22% 

3.90 

1.098 

1.116 

1.134 

1.153 

1.172 

1.191 

3.36 

1.101 

1.120 

1.139 

1.159 

1.179 

1.200 

2.40 

1.110 

1.130 

1.151 

2.06 

1.113 

1 . 134 

1.156 

1.178 

1.200 

1.223 

1.69 

1.119 

1.141 

1.163 

1.186 

1.210 

1.234 

X 

24% 

26% 

28% 

30% 

32% 

34% 

3.90 

1.211 

1.232 

1.253 

1.275 

1.298 

3.36 

1.222 

1.244 

1.267 

1.290 

1.314 

1.339 

2.44 

1.285 

1.309 

1.334 

1.360 

2.06 

1.247 

1.271 

1.296 

1.321 

1.346 

1.371 

1.69 

1.259 

1.284 

1.310 

1.337 

1  365 

1.394 
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Na2O..TSi02. — ( Continued ) 


X 

36% 

38% 

40% 

45% 

50% 

55% 

3.36 

1.365 

1.393 

2.44 

1.387 

1.415 

1.445 

2.06 

1.397 

1.423 

1.450 

1.520 

1.594 

1.673 

1.69 

1.424 

1.456 

Na2Sn03  [JAB]  (602)**;  (460)  [LJG] 


% 

d\°  | 

1  % 

d\° 

i  % 

df 

1  % 

dT 

1 

1.006 

6 

1.051 

12 

1.107 

18 

1.166 

2 

1.015 

8 

1.069 

14 

1.126 

20 

1.187 

4 

1.033 

10 

1.088 

16 

1.146 

NaHgCL  [GS];  d\*  =  1.09514  with  11.0736%;  =  1.13296  with 

14.9370%  (5S0) 

Na2Cd(S04)2  [GS];  d\s  =  1.0911  with  9.56%;  =  1.1145  with  11.80  % 

(550) 

NaCu(CN)2  [WCS];  d\°  =  1.004o  with  1%;  =  1.009s  with  2%; 
=  1.0212  with  4%  (602) 

NaMn04  [LJG];  with  3.55%,  dj*  =  1.0221  (529) 


Na2Mo04  [JAB]  (602)  [LJG] 


% 

dT  | 

1  % 

d T  | 

% 

dT 

1  % 

d\ 6 

1 

1.0078 

6 

1 . 0526 

12 

1.1102 

18 

1 . 1724 

2 

1.0165 

8 

1.0713 

14 

1 . 1304 

20 

1 . 1943 

4 

1.0343 

10 

1.0905 

16 

1.1511 

22 

1.2168 

Na2Cr04 

[JAB]  (288)**;  (463,  566)  [LJG] 

,% 

Si- 

oo 

1  % 

d\ 8 

I  % 

d\s 

% 

dT 

1 

1.0074 

8 

1.0718 

16 

1.1518 

24 

1 . 2383 

2 

1.0163 

10 

1.0912 

18 

1 . 1728 

26 

1.2611 

4 

1.0344 

12 

1.1110 

20 

1 . 1942 

6 

1.0529 

14 

1.1312 

22 

1.2160 

Na2Cr207  [JAB]  ( 

575)**; 

(463)  [LJG] 

% 

dT 

% 

dT 

% 

d'T 

!  % 

d\5 

1 

1.006 

10 

1.070 

20 

1.140 

30 

1.207 

2 

1.013 

12 

1.084 

22 

1.153 

35 

1.244 

4 

1.027 

14 

1.098 

24 

1.166 

40 

1.279 

6 

1.041 

16 

1.112 

26 

1.179 

45 

1.312 

8 

1.056 

18 

1.126 

28 

1.193 

50 

1.342 

Na2W 04f  [LJG]  (207) 


% 

d\b 

(602)* 

K° 

(481)* 

% 

dT 

(602)* 

< 

(481)* 

% 

dT 

(602)* 

< 

(481)* 

1 

1.0082 

1.0074 

14 

1 . 1376 

1 . 1372 

28 

1.3182 

1.3146 

2 

1.0174 

1.0166 

16 

1 . 1606 

1 . 1598 

30 

1.347s 

1 . 3444 

4 

1.0359 

1.0354 

18 

1 . 1846 

1 . 1833 

32 

1.3769 

1.3756 

6 

1 . 0548 

1.0546 

20 

1.2096 

1.2076 

34 

1.4069 

1 . 4084 

8 

1.0743 

1.0742 

22 

1.2355 

1 . 2328 

36 

1.4372 

1.4428 

10 

1.0945 

1 . 0944 

24 

1.2622 

1.2590 

38 

1.4786 

12 

1.1156 

1.1154 

26 

1.289s 

1 . 2862 

40 

1.5156 

t  Isotherms  are  inconsistent.  Six-point  figures  indicate  only  that  uncer¬ 
tainty  which  is  due  to  interpolation. 


2Na20.P206.24W03  [LJG]  (65) 


% 

< 

1  % 

< 

% 

dT 

1  % 

dT 

% 

dT 

1 

1.007 

10 

1.091 

20 

1.198 

30 

1.336 

55 

1.871 

2 

1.016 

12 

1.110 

22 

1.223 

35 

1.418 

60 

2.033 

4 

1.034 

14 

1.130 

24 

1.249 

40 

1.510 

6 

1.053 

16 

1.152 

26 

1.277 

45 

1.614 

8 

1.072 

18 

1.175 

28 

1.306 

50 

1.733 

NaVOs  [LJG]  (602) 


% 

dT  1 

% 

dT 

% 

dT 

1  % 

dT 

1 

1.0060 

4 

1.0302 

8 

1 . 0640 

12 

1.0991 

2 

1.0140 

6 

1.0469 

10 

1.0814 

NaB02  [JAB]  (602)  [LJG] 


% 

720 

% 

<  1 

% 

dT 

1  % 

dT 

1 

1.0089 

4 

1.0417 

8 

1.0866 

12 

1 . 1327 

2 

1.0198 

6 

1 . 0640 

10 

1 . 1095 

Na2B40-  [JAB]  (225)**;  (28,  205,  206,  241,  242)  [LJG]j  d{5 
=  1.0084  with  1%;  =1.0179  with  2%;  =1.0274  with  3% 


Na2Mg(S04)2  [GS];  d\ 6  =  1.0665  with  7%;  =1.0766  with  8%; 
=  1.0867  with  9%  (5  50) 


KOH  [BTB]  (492)**;  (12,  98,  106,  248,  279,  290,  328,  342,  344, 
378,  387,  432,  449,  451,  463,  519,  529,  555,  666)jQ;(211) 


% 

dT 

1  % 

dT  | 

% 

d\6 

1  % 

d\6  |l  % 

dT 

1 

1.0083 

10 

1.0918 

20 

1 . 1884 

30 

1.2905 

40 

1.3991 

2 

1.0175 

11 

1.1013 

21 

1 . 1984 

31 

1.3010 

41 

1.4103 

3 

1.0267 

12 

1.1108 

22 

1.2083 

32 

1.3117 

42 

1.4215 

4 

1.0359 

13 

1 . 1203 

23 

1.2184 

33 

1.3224 

43 

1.4329 

5 

1.0452 

14 

1 . 1299 

24 

1.2285 

34 

1.3331 

44 

1.4443 

6 

1 . 0544 

15 

1 . 1396 

25 

1.2387 

35 

1.3440 

45 

1.4558 

7 

1.0637 

16 

1 . 1493 

26 

1.2489 

36 

1.3549 

46 

1.4673 

8 

1.0730 

17 

1.1590 

27 

1.2592 

37 

1.3659 

47 

1.4790 

9 

1 . 0824 

18 

1 . 1688 

28 

1.2695 

38 

1.3769 

48 

1.4907 

19 

1 . 1786 

29 

1 . 2800 

39 

1.3879 

49 

1 . 5025 

%... 

...II 

50 

1 

51 

1 

51. 7f 

| 

52 

dT... 

...II 

1.5143  | 

1 . 5262 

|  1 

.5355 

1  1. 

5382 

fSatd.  soln.  (196). 


KF  [JAB]  (287,  548)**;  (36,  45,  101,  190,  225,  246,  342) 


% 

dT 

% 

dT  1 

% 

dT 

1  % 

dT 

1 

1.0072 

8 

1.0693 

16 

1.1448 

24 

1 . 2260 

2 

1.0159 

10 

1 . 0877 

18 

1 . 1646 

26 

1.2471 

4 

1.0334 

12 

1 . 1064 

20 

1 . 1847 

6 

1.0512 

14 

1 . 1254 

22 

1.2052 

KC1,  see  p.  87 

KClOa  [JAB]  (268,  5  48)  ^  a  (206)**;  (287,  511)*;  (84,  106, 
342,  343,  344,  360,  361,  449,  509,  510,  529,  561,  583)j  a  (271) 

[LJG] 


°C 

1% 

2% 

3% 

4% 

5% 

0 

1.0061 

1.0124 

1.0189 

1.0256 

10 

1.0059 

1.0122 

1.0187 

1.0254 

18 

1.0049 

1.0113 

1.0178 

1.0245 

1.0312 

20 

1 . 0045 

1.0109 

1.0174 

1.0241 

25 

1.0034 

1 . 0099 

1.0165 

1.0233 

30 

1.0020 

1.0085 

1.0151 

1.0218 

40 

0.9986 

1.0051 

1.0116 

1.0183 

50 

0 . 9944 

1.0008 

1.0073 

1.0140 

60 

0 . 9895 

0 . 9959 

1.0024 

1.0091 

70 

0.9841 

0.9905 

0.9970 

1.0036 

80 

0.9781 

0.9845 

0.9910 

0.9977 

90 

0.9716 

0.9780 

0 . 9845 

0.9912 

100 

0 . 9646 

0.9709 

0 . 9774 

0 . 9840 

% 

dT  (46) 

% 

dT  (46) 

% 

dT  (46) 

% 

dT  (46) 

1 

1.0056 

8 

1.0518 

16 

1 . 1063 

24 

1 . 1657 

2 

1.0122 

10 

1.0651 

18 

1 . 1206 

4 

1.0253 

12 

1.0786 

20 

1 . 1352 

6f 

1.0385 

14 

1.0923 

22 

1 . 1502 

t  Solutions  above  ca.  6  %  are  supersaturated. 


KC1Q4  [LJG]  (602)**;  (99) 


% 

dT  1 

% 

dT  | 

% 

dT 

% 

dT 

0.1 

0.9997 

0.6 

1.0029 

1.2 

1.0067 

1.8 

1.0105 

0.2 

1.0004 

0.8 

1 . 0041 

1.4 

1.0079 

0.4 

1.0016 

1.0 

1.0054 

1.6 

1  0092 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (82-18  TO  83-8) 


87 


KC1  [JABJ  (24>  26,  150),  a  (364,  367,  370)**.  (20,  21,  25,  58,  83,  84,  110,  250,  256),  a  (219,  256)*;  (1,  2,  1 
105,  106,  125,  144,  151,  190,  199,  201,  206,  215,  219,  221,  223,  224,  225,  228,  246,  261,  269,  277,  278,  297,  312, 

378,  385,  418,  425,  447,  448,  449,  451,  452,  459,  487,  505,  511,  517,  519,  520,  529,  533,  547,  573,  583,  589,  592,  618,  629,  632,  633,  660)  a 
(37,  38,  151,  159,  211,  271,  448,  606,  609)  ’ 


8,  22,  27,  36,  37,  38,  45,  101, 
313,  314,  344,  347,  360,  361, 


% 


o°c 


10°C 


20°C 


25°C 


30°C 


40°C 


50°C 


60°C 


80°C 


100°C 


1 

1.00661 

1.00627 

1.00463 

1.00342 

2 

1.01335 

1.01280 

1.01103 

1.00977 

4 

1.02690 

1.02595 

1.02391 

1 . 02255 

6 

1 . 04055 

1 . 03920 

1 . 03690 

1.03544 

8 

1.05431 

1.05257 

1 . 05003 

1.04847 

10 

1 . 06820 

1.06609 

1.06332 

1.06167 

12 

1.08222 

1.07978 

1.07679 

1 . 07506 

14 

1.09638 

1.09366 

1.09046 

1.08865 

16 

1.11068 

1.10775 

1 . 10434 

1 . 10245 

18 

1.12513 

1 . 12207 

1.11845 

1.11647 

20 

1 . 13973 

1 . 13663 

1 . 13280 

1 . 13072 

22 

1 . 15449 

1 . 15144 

1 . 14740 

1.14521 

24 

1 . 16226 

1 . 15995 

26 

1 . 17495 

28 

% 

(373) 

<'004 

% 

(373) 

d2°.°°4 

°C 

(588) 

3.79% 

7.45% 

13 . 62  % 

0.01 

0.99829644 

0.05 

0.99855557 

110 

0.9733 

0.9978 

1.0388 

0.02 

0.99836135 

0.06 

0.99862004 

120 

0.9663 

0.9899 

1.0313 

0.03 

0. 99842620 

0.07 

0.99868435 

130 

0.9583 

0.9827 

1 . 0238 

0.04 

0.9984909s 

140 

0.9502 

0.9745 

1.0159 

KBr  [JAB]  (25,  26) ,  a  (367)  **;  (83,  84,  110,  287,  548),  a  (203, 
375,  609)*;  (1,  12,  36,  45,  106,  144,  190,  201,  206,  221,  225,  228, 
246,  261,  277,  307,  312,  313,  319,  322,  344,  360,  361,  378,  447,  451, 
459,  519,  530,  547,  573,  589,  596,  618),  a  (151) 


°C 

1% 

2% 

4% 

6% 

8% 

10% 

0 

1.00732 

1.01484 

1.03016 

1 . 04584 

1.06189 

1.07833 

10 

1.00704 

1.01442 

1.02945 

1 . 04483 

1.06058 

1.07672 

20 

1.00542 

1.01268 

1 . 02747 

1.04261 

1.05811 

1 . 07399 

25 

1.00421 

1.01143 

1.02612 

1.04116 

1 . 05656 

1.07235 

30 

1.00277 

1.00995 

1.02456 

1.03952 

1 . 05484 

1.07055 

40 

0 . 99928 

1.00639 

1.02087 

1.03570 

1.05090 

1.06649 

50 

0 . 99505 

1.00211 

1.01648 

1.03120 

1 . 04629 

1.06176 

60 

0.9902 

0.9972 

1.0115 

1.0261 

1.0411 

1.0565 

80 

0.9787 

0.9857 

0.9999 

1.0145 

1 . 0294 

1 . 0446 

100 

0.9653 

0.9722 

0.9863 

1.0009 

1.0157 

1 . 0309 

°C 

12% 

14% 

16% 

18% 

20% 

22% 

0 

1.09517 

1.11243 

1.13012 

1 . 14826 

1 . 16687 

1 . 18597 

10 

1.09327 

1.11025 

1.12768 

1 . 14558 

1 . 16396 

1 . 18285 

20 

1.09028 

1.10701 

1 . 12420 

1.14187 

1 . 16005 

1 . 17876 

25 

1.08855 

1 . 10518 

1 . 12227 

1 . 13985 

1 . 15794 

1.17655 

30 

1.08667 

1 . 10323 

1 . 12025 

1 . 13775 

1 . 15575 

1 . 17427 

40 

1.08249 

1.09892 

1.11580 

1.13314 

1 . 15097 

1.16931 

50 

1.07763 

1.09392 

1.11065 

1 . 12785 

1 . 14554 

1 . 16374 

60 

1.0724 

1.0886 

1.1053 

1 . 1224 

1 . 1401 

1 . 1582 

80 

1.0603 

1.0765 

1.0930 

1.1100 

1 . 1276 

1.1456 

100 

1.0466 

1.0627 

1.0792 

1.0962 

1.1136 

1.1316 

0°C 

24% 

26% 

28% 

30% 

35% 

40% 

0 

1.20559 

1.22576 

10 

1.20227 

1 . 22225 

20 

1 . 19802 

1.21784 

1.23825 

1.25927 

1.31467 

1.37457 

25 

1 . 19570 

1.21541 

1.23570 

1.25660 

1.31173 

1.37149 

30 

1 . 19333 

1.21294 

1.23313 

1.25392 

1.30887 

1.36851 

40 

1.18819 

1.20764 

1.22769 

1.24838 

1.30306 

1.36247 

50 

1 . 18248 

1.20180 

1.22173 

1.24230 

1.29674 

1.35593 

60 

1 . 1769 

1 . 1961 

1.2160 

1.2365 

1.2907 

1.3496 

80 

1.1641 

1 . 1832 

1 . 2030 

1.2233 

1.2771 

1.3356 

100 

1 . 1501 

1.1691 

1 . 1888 

1.2090 

1 . 2627 

1.3211 

1.00198 

0.99847 

0.99426 

0.9894 

0.9780 

0.9646 

1.00829 

1.00471 

1.00046 

0 . 9956 

0 . 9842 

0.9708 

1.02099 

1.01727 

1.01294 

1.0080 

0.9966 

0.9834 

1 . 03380 

1.02995 

1.02554 

1.0206 

1.0092 

0 . 9960 

1.04675 

1.04278 

1.03829 

1.0333 

1.0219 

1.0088 

1.05987 

1.05578 

1.05122 

1.0461 

1.0347 

1.0218 

1.07318 

1.06897 

1.06435 

1 . 0592 

1 . 0478 

1.0350 

1 .08669 

1.08237 

1.07770 

1.0725 

1.0611 

1.0483 

1 . 10041 

1.09600 

1.09128 

1.0861 

1.0746 

1.0619 

1.11435 

1 . 10987 

1.10510 

1.0998 

1.0884 

1.0757 

1 . 12852 

1 . 12399 

1.11917 

1.1138 

1 . 1024 

1.0897 

1 . 14294 

1 . 13836 

1 . 13349 

1.1281 

1.1166 

1 . 1040 

1 . 15762 

1 . 15299 

1 . 14807 

1 . 1425 

1.1311 

1.1185 

1 . 17254 

1 . 16788 

1.16291 

1 . 1573 

1 . 1458 

1 . 1333 

1 . 18304 

1 . 17802 

1 . 1723 

1 . 1609 

1 . 1483 

KBrCU  [JAB]  (84,  509,  510),  Q,  (206)**;  (360,  361)  [LJG] 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

1 . 0074 

1 . 0072 

1 . 00562 

1 . 0044 

1 . 0030 

0.9996 

2 

1.0150 

1.0148 

1.01308 

1.0119 

1.0104 

1.0070 

3 

1 . 0227 

1.0224 

1.02061 

1.0194 

1.0179 

1.0145 

4 

1.0304 

1.0301 

1.02821 

1.0270 

1.0255 

1.0221 

5 

1.0383 

1.0379 

1.03587 

1.0346 

1 . 0332 

1 . 0297 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

1 

0 . 9954 

0 . 9905 

0.9851 

0 . 9792 

0.9728 

0.9658 

2 

1 . 0028 

0 . 9979 

0 . 9925 

0 . 9866 

0.9803 

0.9733 

3 

1.0103 

1.0054 

1.0000 

0.9941 

0.9878 

0.9808 

4 

1.0178 

1.0129 

1.0075 

1.0017 

0 . 9954 

0.9885 

5 

1.0254 

1.0205 

1.0151 

1.0094 

1.0031 

0.9962 

KI,  see  p.  88 

kio3 

[JAB]  (548),  a  (206)**;  (84,  287)*;  (250,  360, 

[LJG] 

361,  529,  583) 

°c 

1  1%  |  2%  1  3%  ||  °C  1  1%  1 

2%  I  3% 

0 

1 . 0082 

1.0167 

1.0254 

50 

0.9969 

1.0058 

1.0148 

10 

1.0081 

1.0166 

1.0253 

60 

0.9921 

1.0011 

1.0102 

18  f 

1.00711 

1.01572 

1 . 02446 

70 

0.9868 

0 . 9958 

1.0050 

20 

1.0068 

1.0155 

1 . 0243 

80 

0 . 9808 

0.9899 

0.9992 

25 

1.0057 

1.0144 

1.0232 

90 

0 . 9744 

0.9835 

0.9928 

30 

40 

1.0043 

1.0010 

1.0131 

1.0098 

1.0220 

1.0188 

100 

0.9674 

0.9764 

0.9856 

t  cl\8  —  1.03334  with  4  %;  =  1.04236  with  5%;  =  1.05153  with  6  %. 


K2SO3  [JAB]  (602)**;  (519)  [LJG] 


% 

d i6  | 

1  % 

d\ 5 

% 

d\ 6  | 

1  % 

d\ 6 

1 

1 . 0073 

8 

1.0667 

16 

1 . 1402 

24 

1.2197 

2 

1.0155 

10 

1.0844 

18 

1.1596 

26 

1.2404 

4 

1.0322 

12 

1 . 1026 

20 

1 . 1793 

6 

1.0493 

14 

1.1212 

22 

1.1993 

K2SO4,  see  p.  88 

K2S206  [JAB]  (276)**;  (529)  [LJG] 

% . 1  1  1  2  |  3  ]  4  1  5  |  6 

dl° . 1 1 . 004991 1 . 0 1 179]  1 . 01863|  1 . 02551]! .  03244|  1 . 03943 


K2S207  [JAB]  (602)  [LJG] 


% 

d\s 

1  % 

d\ 6  | 

1  % 

d?  | 

% 

d? 

1 

1.0067 

6 

1.0450 

12 

1.0926 

18 

1 . 1421 

2 

1.0143 

8 

1.0606 

14 

1 . 1089 

20 

1 . 1589 

4 

1.0296 

10 

1.0765 

16 

1 . 1254 

22 

1 . 1759 

88 
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KI  [JAB]  (26),  CL  (368)**;  (25,  83,  84,  110,  250,  287),  a  (203)*;  (1,  2,  12,  27,  36,  45,  57,  101,  106,  190,  201,  206,  221,  223,  224,  225,  228, 
246,  261,  269,  277,  307,  312, *315,  319,  322,  342,  344,  360,  361,  378,  447,  517,  519,  530,  533,  547,  550,  573,  583,  589,  596,  618,  660),  a  (151, 


587) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00742 

1.00715 

1 . 00554 

1.00434 

1.00290 

0 . 99940 

0 . 98522 

0 . 9903 

0.9788 

0.9653 

2 

1.01508 

1.01468 

1.01297 

1.01172 

1.01024 

1.00667 

1.00236 

0 . 9975 

0.9859 

0 . 9723 

4 

1.03070 

1.03004 

1.02811 

1.02677 

1.02521 

1.02151 

1.01705 

1.0121 

1 . 0003 

0.9867 

6 

1.04675 

1 . 04582 

1.04367 

1 . 04223 

1 . 04059 

1.03674 

1.03216 

1.0271 

1.0152 

1.0014 

8 

1 . 06324 

1.06204 

1.05966 

1.05812 

1.05640 

1.05241 

1.04771 

1.0425 

1.0305 

1.0166 

10 

1.08019 

1 . 07872 

1.07610 

1.07446 

1.07266 

1.06853 

1.06371 

1.0584 

1 . 0462 

1.0321 

12 

1.09762 

1.09588 

1 . 09302 

1.09128 

1.08939 

1.08512 

1.08018 

1.0748 

1.0623 

1.0482 

14 

1.11555 

1.11354 

1.11044 

1 . 10860 

1 . 10662 

1 . 10220 

1.09714 

1.0916 

1.0790 

1.0647 

16 

1.13401 

1.13173 

1 . 12839 

1 . 12645 

1 . 12438 

1.11980 

1.11461 

1 . 1089 

1.0961 

1.0818 

18 

1 . 15303 

1 . 15048 

1 . 14689 

1 . 14485 

1 . 14269 

1 . 13795 

1 . 13262 

1 . 1268 

1.1138 

1.0993 

20 

1 . 17263 

1 . 16981 

1 . 16597 

1 . 16383 

1.16158 

1 . 15668 

1.15120 

1 . 1453 

1.1321 

1.1174 

22 

1 . 19284 

1 . 18975 

1 . 18566 

1 . 18342 

1.18108 

1.17601 

1 . 17038 

1 . 1643 

1 . 1509 

1 . 1361 

24 

1.21309 

1.21033 

1.20599 

1.20365 

1.20121 

1 . 19597 

1.19019 

1 . 1840 

1 . 1704 

1 . 1554 

26 

1.23521 

1.23158 

1.22700 

1.22455 

1.22201 

1.21660 

1.21066 

1.2044 

1 . 1905 

1 . 1753 

28 

1.25743 

1 . 25353 

1 . 24872 

1.24615 

1.24352 

1.23794 

1.23183 

1.2254 

1.2113 

1.1959 

30 

1.28037 

1.27622 

1.27118 

1.26849 

1.26577 

1.26002 

1.25373 

1 . 2472 

1.2329 

1.2173 

35 

1.34120 

1.33641 

1.33082 

1.32787 

1 . 32490 

1.31867 

1.31191 

1.3050 

1.2901 

1.2740 

40 

1 . 40745 

1 . 40203 

1.39590 

1 . 39269 

1.38945 

1.38272 

1.37548 

1.3682 

1.3527 

1.3361 

45 

1 . 47992 

1.47387 

1.46721 

1.46374 

1 . 46022 

1 . 45297 

1.44524 

1.4377 

1.4215 

1.4044 

50 

1.55961 

1.55294 

1.54575 

1.54203 

1.53822 

1 . 53042 

1 . 52222 

1.5143 

1.4975 

1.4799 

55 

1 . 64772 

1 . 64044 

1.63272 

1.62875 

1 . 62464 

1.61627 

1.60756 

1 . 5993 

1.5818 

1 . 5637 

K2S04  [JAB]  (250,  603)  ,  a  (203,  370)**;  (20,  21),  a  (219)*;  (1, 
11,  22,  36,  101,  106,  144,  14  7,  151,  155,  18  4,  190,  206,  219,  221,  22  3, 


224,  225 

415,  422 

618,  629 

,  246,  261 

,  425,  432 

),  «  (151) 

297,  312 
449,  451 

342,  344 
505,  517 

360,  361, 
519,  529, 

374,  378, 
573,  585, 

385,  405, 
598,  615, 

°C 

1% 

2% 

4% 

6% 

8% 

10% 

0 

1 . 0084 

1.0170 

1 . 0342 

1.0516 

10 

1 . 0080 

1.0163 

1.0331 

1.0501 

1.0673 

20 

1.0063 

1.0145 

1.0310 

1 . 0477 

1 . 0646 

1.0817 

25 

1.0051 

1.0132 

1 . 0296 

1.0462 

1 . 0630 

1.0800 

30 

1.0037 

1.0117 

1.0280 

1 . 0445 

1.0612 

1.0781 

40 

1.0001 

1.0081 

1.0242 

1 . 0406 

1 . 0572 

1 . 0740 

50 

0.9959 

1.0038 

1.0198 

1.0361 

1 . 0526 

1.0693 

60 

0.9911 

0 . 9989 

1.0148 

1.0310 

1.0475 

1 . 0642 

80 

0 . 9796 

0 . 9874 

1.0033 

1.0195 

1.0360 

1.0527 

100 

0 . 9662 

0.9741 

0.9901 

1 . 0063 

1.0227 

1.0393 

K2S208  [JAB]  (602)  [LJG];  d\b  =  1.0057  with  1%;  =  1.0123  with 

2% 


KHSO4  [JAB]  (225,  248,  451),  a  (203)**;  (342,  405)*;  (432) 


°C 

1% 

2% 

4% 

6% 

8% 

10% 

0 

1.0073 

1.0148 

1.0299 

1 . 0452 

1 . 0607 

1.0764 

10 

1 . 0068 

1.0139 

1 . 0284 

1.0431 

1.0581 

1 . 0734 

15 

1.0061 

1.0131 

1.0273 

1.0418 

1.0566 

1.0717 

20 

1.0051 

1.0120 

1.0260 

1.0403 

1 . 0549 

1.0698 

25 

1.0039 

1.0107 

1.0245 

1.0386 

1.0530 

1.0677 

30 

1 . 0024 

1.0091 

1 . 0228 

1.0367 

1.0509 

1 . 0655 

40 

0.9987 

1 . 0052 

1.0185 

1.0321 

1.0461 

1.0605 

°C 

I  12%  | 

14%  | 

16%  j 

18%  | 

20% 

1  22% 

0 

1.0924 

1 . 1086 

1 . 1250 

10 

1.0S90 

1 . 1048 

1 . 1208 

15 1 

1.0871 

1 . 1027 

1.1185 

1 . 1345 

1 . 1508 

20 

1.0850 

1 . 1004 

1.1161 

25 

1.0827 

1.0980 

1.1136 

30 

1.0804 

1.0956 

1.1110 

40 

1 . 0752 

1 . 0902 

1 . 1055 

K2S306  [JAB]  (2  76)  [LJG] 


'%! 

< 

% 

dl°  I 

% 

dl°  | 

% 

< 

i  ! 

1 .00471 

4 

1 . 02443j 

8 

1.05144! 

12 

1 . 07950 

2 

1.01124 

6 

1.03782! 

10 

1.06532 

K3S4Os  [JAB]  (2  76)  [LJG] 


% 

d\° 

!  % 

dl° 

1  % 

dl°  I 

%  I  dl° 

1 

1 . 00445 

4 

1.02340 

8 

1 . 04942 

12 

1.07648 

2 

1.01072 

6 

1.03629; 

10 

1.0628l| 

K2S506  [JAB]  (276 

[LJG] 

% 

< 

I  % 

<  | 

1  % 

dl°  I 

1  % 

dl° 

1 

1.00420 

4 

1.02236 

8 

1.04730 

12 

1.07337 

2 

1.01021 

6 

1.03471 

10 

1.06017 

14 

1 . 08694 

KHS  [JAB]  (52) 

[LJG] 

% 

< 

i  % 

d\s  | 

1  % 

d\s 

1  % 

d\ 3 

1 

1 . 0045 

10 

1.0583 

20 

1.1196 

30 

1 . 1829 

2 

1.0105 

12 

1.0704 

22 

1 . 1321 

35 

1.2152 

4 

1.0224 

14 

1.0826 

24 

1 . 1447 

40 

1.2479 

6 

1.0343  ! 

16 

1.0949 

26 

1 . 1574 

45 

1.2810 

8 

1.0463 

18 

1 . 1072 

28 

1.1701 

50 

1.3144 

f46  =  1.1841  with  24%;  =  1.2012  with  26%. 


KOH.KHS  [JAB]  (52)  [LJG] 


% 

d?  I 

% 

d i8 

% 

d\a  | 

% 

df 

1 

1 . 0057 

12 

1.0863 

24 

1.1801 

45 

1.3630 

2 

1.0129 

14 

1.1014 

26 

1 . 1964 

50 

1.4106 

4 

1 . 0274 

16 

1.1167 

28 

1.2130 

55 

1.4598 

6 

1 . 0420 

18 

1.1323 

30 

1 . 2297 

8 

1.0564 

20 

1.1481 

35 

1 . 2726 

10 

1.0714 

22 

1 . 1640 

40 

1.3170 

ICOH.3KHS  [JAB]  ( 

52)  [LJG] 

% 

d\& 

% 

d\s 

1  % 

d\* 

% 

d\3 

1 

1.0047 

10 

1.0599 

20 

1 . 1224 

30 

1 . 1869 

2 

1.0108 

12 

1 . 0723 

22 

1.1351 

35 

1.2202 

4 

1.0230 

14 

1.0847 

24 

1 . 1479 

40 

1.2544 

6 

1.0353 

16 

1  0972 

26 

1 . 1608 

45 

1.2894 

8 

1.0476 

18 

1 . 1098 

28 

1 . 1738 

50 

1  3252* 

DENSITY— AQUEOUS  INORGANIC  SOLUTIONS  (83-6  TO  83-14) 


89 


3KOH.KHS  [JAB]  (52)  [LJG] 


07 
/ O 

CO 

5s 

1  % 

d\s  ! 

O'1- 

•ft- 

co 

% 

d\» 

1 

1 . 0061 

12 

1 . 0894 

24 

1 . 1839 

45 

1 . 3635 

2 

1.0136 

14 

1 . 1049 

26 

1.2001 

50 

1.4107 

4 

1.0286 

16 

1 . 1205 

28 

1.2165 

55 

1.4603 

6 

1.0437 

18 

1 . 1362 

30 

1.2330 

8 

1.0588 

20 

1 . 1520 

35 

1.2750 

10 

1.0740 

22 

1 . 1679 

40 

1.3184 

K0S6O3 

[JAB]  (602)**;  (463)  [LJG] 

% 

d\ 6 

!  % 

d\* 

i  % 

d\> 

1  % 

1 

1.007 

6 

1.051 

12 

1.106 

18 

1 . 166 

2 

1.016 

8 

1.069 

14 

1.125 

20 

1.187 

4 

1.034 

10 

1.088 

16 

1 . 145 

K2Se04  [JAB]  (602,  614)**  [LJG] 


% 

d\b  | 

% 

d\ 6 

% 

d\b 

1  % 

di* 

1 

1.0073 

4 

1.0324 

8 

1.0668 

12 

1 . 1026 

2 

1.0156 

6 

1.0494 

10 

1.0845 

14 

1.1212 

% 

<  1 

% 

d\ 0 

% 

< 

1  % 

36 

1.3620 

40 

1.4140 

44 

1 . 4695 

48 

1 . 5283 

38 

1.3876 

42 

1.4413 

46 

1 . 4985 

50 

1 . 5590 

KHSeQ3  [LJG];  with  5.57%,  d\°  =  1.0415  (463) 


K2Te03  [JAB]  (602)  [LJG] 


% 

di‘ 

1  % 

d\6 

1  % 

d? 

!  % 

d\ 6 

1 

1.0075 

6 

1.0514 

12 

1 . 1085 

18 

1.1711 

2 

1.0160 

8 

1.0699 

14 

1 . 1287 

20 

1 . 1932 

4 

1.0334 

10 

1.0889 

16 

1 . 1496 

22 

1.2160 

KN3  [LJG]  (74) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

1.0059 

1 . 0054 

1.0037 

1.0026 

1.0012 

0 . 9976 

2 

1.0118 

1.0111 

1.0093 

1.0081 

1 . 0067 

1.0031 

,  4 

1.0237 

1.0226 

1.0206 

1.0192 

1.0177 

1.0140 

6 

1.0358 

1.0342 

1.0319 

1.0304 

1.0289 

1.0250 

8 

1.0480 

1 . 0459 

1.0434 

1.0418 

1 . 0402 

1.0361 

10 

1.0603 

1.0578 

1 . 0550 

1.0534 

1.0516 

1.0473 

12 

1.0727 

1.0700 

1.0669 

1.0651 

1.0632 

1.0587 

14 

1.0853 

1.0824 

1.0790 

1.0770 

1.0750 

1 . 0702 

16 

1.0982 

1.0949 

1.0913 

1.0891 

1.0869 

1.0819 

18 

1.1113 

1 . 1076 

1 . 1036 

1.1014 

1 . 0990 

1.0938 

20 

1 . 1245 

1 . 1204 

1.1161 

1.1138 

1.1113 

1 . 1059 

22 

1 . 1378 

1 . 1334 

1 . 1288 

1 . 1264 

1 . 1238 

1.1183 

24 

1.1512 

1 . 1465 

1.1417 

1.1391 

1 . 1365 

1 . 1308 

26 

1 . 1647 

1 . 1597 

1.1547 

1 . 1520 

1 . 1493 

1 . 1435 

28 

1 . 1783 

1.1731 

1 . 1678 

1 . 1650 

1 . 1622 

1 . 1563 

30 

1.1919 

1 . 1865 

1 . 1809 

1.1781 

1 . 1752 

1 . 1692 

32 

1.2055 

1 . 1999 

1.1941 

1.1912 

1 . 1883 

1 . 1822 

34 

1.2191 

1.2133 

1 . 2074 

1 . 2045 

1.2015 

1.1952 

KN  s . — ( Continued ) 


% 

50°C 

60°C 

70°C 

80°  C 

90°C 

100°C 

1 

0.9934 

0.9885 

0.9831 

0.9772 

0 . 9708 

0.9639 

2 

0 . 9987 

0.9938 

0.9884 

0.9826 

0.9762 

0.9695 

4 

1.0094 

1.0044 

0.9991 

0.9934 

0.9872 

0.9806 

6 

1.0203 

1.0152 

1.0099 

1.0043 

0.9982 

0.9918 

8 

1.0313 

1.0261 

1.0209 

1.0153 

1.0093 

1.0030 

10 

1.0424 

1.0372 

1.0319 

1.0264 

1.0205 

1.0143 

12 

1.0536 

1.0484 

1.0430 

1.0376 

1.0318 

1.0257 

14 

1.0651 

1.0598 

1.0543 

1.0489 

1.0433 

1.0372 

16 

1.0767 

1.0713 

1.0658 

1.0604 

1.0548 

1.0488 

18 

1.0885 

1.0831 

1.0775 

1.0720 

1.0664 

1.0605 

20 

1 . 1006 

1 . 0950 

1.0893 

1.0838 

1.0782 

1  0723 

22 

1.1128 

1 . 1070 

1.1012 

1.0957 

1.0901 

1.0842 

24 

1.1251 

1.1192 

1.1133 

1 . 1077 

1 . 1020 

1.0961 

26 

1 . 1376 

1.1316 

1 . 1256 

1.1198 

1.1141 

1.1081 

28 

1 . 1503 

1 . 1441 

1.1379 

1 . 1320 

1 . 1262 

1 . 1203 

30 

1 . 1630 

1.1566 

1.1503 

1 . 1443 

1 . 1384 

1 . 1325 

32 

1 . 1758 

1 . 1693 

1 . 1629 

1 . 1567 

1 . 1507 

1 . 1448 

34 

1 . 1886 

1 . 1820 

1 . 1755 

1 . 1692 

1 . 1630 

1 . 1572 

KN02  [JAB]  (106,  468)**  [LJG] 

%l 

dl7'5  ||  %  |  d\ 7-6  ||  %  |  d”-‘  ||  %  1 

d\7-6 

1 

1 

005 

14 

1 

088 

28 

1 

187 

60 

1.484 

2 

1 

011 

16 

1 

102 

30 

1 

203 

65 

1.540 

4 

1 

024 

18 

1 

116 

35 

1 

242 

70 

1.598 

6 

1 

037 

20 

1 

130 

40 

1 

284 

75 

1.658 

8 

1 

049 

22 

1 

144 

45 

1 

329 

10 

1 

062 

24 

1 

158 

50 

1 

378 

12 

1 

075 

26 

1 

172 

55 

1 

430 

KNOs, 

v.  infra 

K3PO4  [LJG]  (208, t  463) 

% 

1  dj°  («3) 

I  % 

1  d\S  (203) 

3.54 

|  1.0345 

17.98 

1 . 1805 

fFor  a,  0— 30°C,  9.7  and  18  %,  v.  (203). 


K2HP03  [LJG];  with  3.96%,  d\°  =  1.0308  (463) 

KH2P03  [LJG];  with  4.00%,  df  =  1.0238  (463) 

K2HP04  [LJG];  with  8.23%,  d\b  =  1.0569  (144);  with  27.58%, 
d\ 3  =  1.2633  (203).  For  a  at  0-40°C,  8,  15  and  28%,  v.  (203) 
KH2P04,  see  p.  90 

K3As04  [LJG];  with  4.27%,  df  =  1.0390  (463) 

KH2As04  [LJG];  with  4.50%,  d\°  =  1.0316  (463) 

KSbOs  [JAB];  d%°  =  1.0067  with  1%;  =  1.0152  with  2%  (602) 

[LJG] 

K4Sb207  [JAB];  df  =  1.0068  with  1%;  =  1.0155  with  2%  (602, 

[LJG] 


KN03  [JAB]  (84»  250,  256,  448,  449,  451,  452);  a  (256,  370)**;  (20);  a  (203,  211)*;  (1,  36,  87,  101,  106,  144,  190,  206,  215,  219,  221, 
223,  224,  225,  228,  246,  269,  271,  312,  342,  344,  360,  361,  385,  422,  519,  529,  533,  536,  573,  583,  592,  629,  660);  a  (151,  605) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

80°C 

100°C 

1 

1.00654 

1.00615 

1.00447 

1 . 00324 

1.00178 

0 . 99825 

0.99401 

0.9890 

0.9776 

0 . 9641 

2 

1.01326 

1.01262 

1.01075 

1.00946 

1 . 00794 

1.00430 

0.99999 

0 . 9949 

0 . 9834 

0 . 9699 

4 

1 . 02677 

1 . 02566 

1.02344 

1.02203 

1 . 02038 

1.01652 

1.01207 

1.0068 

0.9951 

0.9816 

6 

1 . 04041 

1.03887 

1.03632 

1.03479 

1.03301 

1.02892 

1.02432 

1.0189 

1.0070 

0.9935 

8 

1.05419 

1 . 05226 

1 . 04940 

1.04775 

1.04584 

1.04152 

1.03676 

1.0313 

1.0192 

1.0056 

10 

1.06812 

1.06584 

1.06269 

1 . 06093 

1.05889 

1 . 05434 

1.04941 

1.0439 

1.0316 

1.0179 

12 

1.08221 

1.07963 

1.07620 

1 . 07433 

1.07217 

1.06740 

1 . 06229 

1.0567 

1.0442 

1.0304 

14 

1.08994 

1.08796 

1.08569 

1.08072 

1.07542 

1.0698 

1.0571 

1.0432 

16 

1 . 10392 

1.10183 

1 . 09947 

1 . 09432 

1.08882 

1.0831 

1 . 0703 

1.0562 

18 

1.11814 

1.11595 

1.11351 

1.10821 

1.10251 

1.0967 

1.0837 

1.0695 

20 

1 . 13261 

1 . 13033 

1 . 12782 

1 . 12240 

1.11650 

1.1106 

1.0974 

1.0831 

22 

1 . 14734 

1 . 14497 

1 . 14240 

1.13691 

1 . 13080 

1 . 1247 

1.1113 

1.0969 

24 

1.16233 

1 . 15988 

1 . 15726 

1.15175 

1 . 14543 

1.1391 

1.1256 

1.1110 

90 
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KH2P04  [LJG]  (342,  343)**.  (203,  451)*;  (463),  «  (203) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

1.0074 

1.0070 

1.0054 

1.0042 

1.0027 

0.9992 

2 

1.0148 

1.0142 

1.0125 

1.0112 

1.0097 

1.0061 

4 

1.0293 

1 . 0284 

1.0264 

1.0251 

1.0235 

1.0198 

6 

1.0437 

1.0425 

1.0403 

1.0388 

1.0372 

1.0334 

8 

1.0581 

1.0567 

1.0542 

1.0527 

1.0510 

1.0471 

10 

1.0729 

1.0711 

1.0685 

1.0669 

1.0651 

1.0611 

12 

1.0883 

1.0863 

1.0835 

1.0818 

1.0799 

1 . 0758 

14 

1.1051 

1 . 1028 

1.0998 

1.0981 

1.0962 

1.0919 

k2co3 

[JAB]  (342, 

343), 

a  (219)**; 

(219)*;  (144,  261,  312,  328, 

344,  509,  510, 

,  548, 

585,  632) ,  a 

(206,  253,  254)  [LJCx] 

% 

|  0°C  I 

10°C 

|  20°C  | 

25°C  |  30°C  |  40°C 

1 

1.0094 

1  0089 

1.0072 

1 . 0060 

1.0045 

1.0010 

2 

1.0189 

1.0182 

1.0163 

1.0149 

1.0134 

1 . 0098 

4 

1.0381 

1.0369 

1.0345 

1 . 0330 

1.0314 

1.0276 

6 

1.0574 

1.0557 

1.0529 

1.0513 

1.0496 

1.0457 

8 

1.0768 

1 . 0746 

1.0715 

1.0699 

1.0681 

1.0640 

10 

1.0963 

1.0937 

1.0904 

1.0887 

1.0868 

1.0825 

12 

1.1160 

1.1131 

1 . 1096 

1 . 1078 

1 . 1058 

1.1013 

14 

1.1359 

1 . 1329 

1.1291 

1 . 1272 

1.1251 

1 . 1204 

16 

1 . 1562 

1 . 1530 

1 . 1490 

1 . 1470 

1 . 1448 

1 . 1399 

18 

1 . 1768 

1 . 1734 

1 . 1692 

1 . 1672 

1 . 1649 

1 . 1598 

20 

1 . 1977 

1.1941 

1 . 1898 

1 . 1877 

1 . 1853 

1.1801 

22 

1.2189 

1.2152 

1.2107 

1 . 2085 

1.2061 

1.2008 

24 

1.2405 

1.2366 

1.2320 

1.2297 

1.2272 

1.2219 

26 

1.2624 

1.2583 

1.2536 

1.2512 

1.2487 

1 . 2434 

28 

1.2846 

1 . 2804 

1.2756 

1.2731 

1.2705 

1 . 2652 

30 

1.3071 

1 . 3028 

1 . 2979 

1.2953 

1.2926 

1.2873 

35 

1.3646 

1 . 3600 

1.3548 

1.3522 

1 . 3494 

1 . 3440 

40 

1.4244 

1.4195 

1.4141 

1.4114 

1 . 4086 

1 . 4029 

45 

1.4867 

1.4S15 

1.4759 

1.4731 

1.4703 

1 . 4644 

50 

1.5517 

1 . 5462 

1.5404 

1 . 5374 

1.5347 

1 . 5285 

% 

50°C 

60°C 

70°C 

80°C 

90°C 

100°C 

1 

0.9968 

0.9919 

0.9864 

0.9803 

0 . 9739 

0.9670 

2 

1.0055 

1.0005 

0.9950 

0.9889 

0 . 9825 

0.9756 

4 

1.0231 

1  0180 

1.0124 

1.0063 

0 . 9999 

0.9931 

6 

1.0410 

1.0358 

1.0301 

1.0239 

1.0176 

1.0110 

8 

1.0592 

1.0538 

1.0480 

1.0418 

1.0355 

1.0291 

10 

1.0776 

1.0720 

1.0662 

1.0600 

1.0538 

1.0475 

12 

1.0963 

1.0906 

1.0847 

1 . 0786 

1.0725 

1.0663 

14 

1.1154 

1.1096 

1 . 1036 

1.0976 

1.0916 

1.0854 

16 

1 . 1349 

1 . 1290 

1 . 1230 

1.1170 

1.1111 

1 . 1049 

18 

1 . 1547 

1 . 1488 

1 . 1428 

1 . 1368 

1 . 1309 

1 . 1248 

20 

1 . 1749 

1.1690 

1.1630 

1 . 1570 

1 . 1512 

1.1451 

22 

1.1955 

1 . 1896 

1 . 1836 

1 . 1776 

1.1719 

1 . 1658 

24 

1.2165 

1.2106 

1 . 2046 

1 . 1986 

1 . 1930 

1 . 1869 

26 

1.2379 

1.2320 

1 . 2260 

1 . 2200 

1.2144 

1.2083 

28 

1.2596 

1.2538 

1.2478 

1.2418 

1.2361 

1.2301 

30 

1.2816 

1.2759 

1.2700 

1.2640 

1.2582 

1 . 2522 

35 

1 . 3383 

1.3324 

1.3266 

1.3206 

1.3148 

1.3089 

40 

1.3972 

1.3913 

1.3855 

1.3795 

1.3737 

1.3678 

45 

1.4587 

1.4528 

1.4468 

1 . 4408 

1 . 4349 

1.4290 

50 

1 . 5228 

1.5169 

1.5109 

1 . 5048 

1.4988 

1.4928 

K,C204)  Oxalate  [JAB]  (632)**;  (250)*;  (144,  155,  208,  224,  329, 
342,  343,  432,  451,  463) 


% 

CO 

T— <  •«* 

^3 

df 

i  % 

df 

df 

1  % 

df 

af 

1 

1.0061 

1 . 0045 

6 

1.0441 

1.0421 

12 

1.0912 

1.0887 

2 

1.0136 

1.0119 

8 

1.0596 

1 . 0574 

14 

1 . 1072 

1 . 1047 

4 

1 . 0288 

1 . 0269 

10 

1.0753 

1 . 0729 

KHC02,  Formate  [JAB];  with  4.21%,  df  =  1.0232;  with  13.67  %, 
df  =  1.0786  (329,  463) 


KHCCL  [JAB]  (342,  343) ,  a  (206)**;  (432)*  [LJG] 


°C 

1% 

2% 

4% 

|  °C 

1% 

LO 

S3 

4% 

0 

1 . 0066 

1.0134 

1.0270 

50 

0.9949 

1.0017 

1.0154 

10 

1.0064 

1.0132 

1.0268 

60 

0.9901 

0 . 9969 

1.0106 

15 1 

1.0058 

1.0125 

1.0260 

70 

0 . 9847 

0.9915 

1 . 0053 

20 

1.0049 

1.0117 

1.0252 

80 

0.9786 

0 . 9855 

0.9993 

25 

1.0038 

1.0106 

1.0241 

90 

0.9722 

0.9791 

0.9929 

30 

40 

1.0024 

0 . 9990 

1.0092 

1 . 0058 

1.0228 

1.0195 

100 

0.9653 

0.9722 

0.9860 

t  df  = 

1.0396  with  6  %;  =  1.0534  with  8  %;  =  1.0674  with  10  %. 

KHC204,  Acid  oxalate  [JAB]  (208) 

% . 

. 1  1 

2  3 

4 

47'6.... 

. |  1.0050 

1.0112  |  1.0174 

1 . 0235 

kc2h3o 

2,  Acetate  [LJG]  (287> 

548,  632)**;  (529)*;  (18,  144,  211, 

222, 

223,  224,  342,  343,  344,  362,  451,  463,  561,  660)  [JAB] 

% 

df  |  df 

II  %  1  df 

df 

1 

1.0038 

1 . 0022 

22 

1.1131 

1.1104 

2 

1.0089 

1.0072 

24 

1 . 1241 

1.1213 

4 

1.0191 

1.0173 

26 

1.1353 

1.1324 

6 

1 . 0293 

1.0274 

28 

1 . 1466 

1 . 1436 

8 

1.0395 

1.0375 

30 

1.1579 

1 . 1549 

10 

1.0497 

1.0476 

35 

1 . 1868 

1 . 1835 

12 

1.0599 

1.0577 

40 

1.2162 

1.2127 

14 

1.0703 

1.0680 

45 

1.2460 

1.2423 

16 

1.0808 

1.0784 

50 

1.2761 

1.2723 

18 

1.0914 

1.0889 

55 

1.3065 

1.3026 

20 

1 . 1022 

1 . 0996 

60 

1.3372 

1.3330 

KC2H303,  Glycolate  [JAB];  with  5.71%,  dj°  =  1.0428  (463) 


KC3H5O0,  Propionate  [JAB]  (291)**;  (463) 


% 

df  ||  % 

df 

1  % 

df 

1  % 

00 

1 

1 . 0029 

10 

1.0425 

20 

1 . 0880 

30 

1 . 1349 

2 

1 . 0073 

12 

1.0514 

22 

1.0973 

32 

1 . 1443 

4 

1.0160 

14 

1.0604 

24 

1 . 1067 

34 

1 . 1537 

6 

1.0248 

16 

1.0695 

26 

1.1161 

36 

1 . 1632 

8 

1.0336 

18 

1.0787 

28 

1 . 1255 

38 

1 . 1727 

KC3H5O3,  Lactate  [JAB];  with  6.41%,  df  =  1.0331  (463) 

KC4H3O8,  Tetroxalate  [JAB];  d\ 7'8  =  1.0041  with  1%;  =1.0096 

with  2%  (208) 

KC4H504,  Acid  succinate  [JAB];  with  5.21%,  df  =  1.0246  (463) 
KC4H5O5,  Acid  malate  [JAB]  (463,  546)** 


% 

df  | 

% 

df 

% 

df  | 

I  % 

df 

1 

1.0034 

8 

1.0410  | 

16 

1.0865 

24 

1.1347 

2 

1.0087 

10 

1.0521 

18 

1.0983 

26 

1.1471 

4 

1.0193 

12 

1.0634 

20 

1.1103 

6 

1.0301 

14 

1 . 0748 

22 

1 . 1224 

KC4H7O,,  n-Butyrate  [JAB];  with  6.31%,  df  =  1.0223  (463) 


KC4H7O0,  Isobutyrate  [JAB];  with  6.31%,  df  =  1.0225  (463) 
KCcH707,  Dihydrogen  citrate  [JAB];  with  5.75%,  df  =  1.02S7 

(463) 

K.C4H4O4,  Succinate  [JAB];  with  4.86%,  df  =  1.0288  (463) 
K,C4H405,  Malate  [JAB]  (546)**;  (463) 


% 

df  | 

% 

df 

% 

df  | 

% 

df 

1 

1.0047 

12 

1.0785 

24 

1 . 1662 

45 

1 . 338o 

2 

1.0112 

14 

1.0926 

26 

1.1816 

50 

1.382o 

4 

1 . 0244 

16 

1 . 1069 

28 

1 . 1972 

55 

1 . 427o 

6 

1.0377 

18 

1.1214 

30 

1.2130 

60 

1.473o 

8 

1.0511 

20 

1.1361 

35 

1.253o 

10 

1.0647 

22 

1 . 1510 

40 

1 . 295o 

- 
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K2C4H406,  Tartrate  [JAB]  (451,  463,  499,  500)**;  (221,  222,  223, 
329,  330,  432,  571,  632) 


% 

df  II  % 

df 

% 

df 

1  % 

df 

1 

1.0048 

10 

1.0657 

20 

1 . 1387 

30 

1.2181 

2 

1.0114 

12 

1.0798 

22 

1 . 1540 

35 

1.2606 

4 

1.0248 

14 

1.0941 

24 

1 . 1696 

40 

1.3051 

6 

1.0383 

16 

1 . 1087 

26 

1 . 1855 

45 

1.3516 

8 

1.0519 

18 

1 . 1236 

28 

1.2017 

50 

1.4001 

K3C6H507,  Citrate  [JAB]  (632)**;  (463) 


% 

df 

df 

% 

df 

df 

1 

1.0054 

1.0037 

18 

1 . 1272 

1 . 1247 

2 

1.0122 

1.0104 

20 

1 . 1427 

1 . 1400 

4 

1.0259 

1.0239 

22 

1 . 1584 

1 . 1556 

6 

1.0398 

1.0377 

24 

1 . 1743 

1.1714 

8 

1.0538 

1.0517 

26 

1 . 1905 

1 . 1875 

10 

1.0680 

1 . 0659 

28 

1.2070 

1 . 2039 

12 

1.0824 

1.0803 

30 

1 . 2237 

1.2206 

14 

1.0971 

1 . 0949 

32 

1 . 2406 

1.2375 

16 

1.1120 

1 . 1097 

34 

1.2578 

1.2547 

KC2CLO2,  Trichloroacetate  [JAB];  10.07  %,  df  =  1.0559  (463) 
KC2H2CIO2,  Chloroacetate  [JAB];  with  6.63%,  d 4°  =  1.0354  (463) 
KC2HC1«02,  Dichloroacetate  [JAB] ;\vith  8.35  %,  df  =  1.0447  (463) 
K2CSAK2SCS2)  [JAB]  (143)  [LJG] 


% 

df 

% 

df  | 

1  % 

df 

% 

df 

1 

1.006 

12 

1.085 

24 

1.176 

45 

1.347 

2 

1.013 

14 

1.100 

26 

1.191 

50 

1.393 

4 

1.028 

16 

1.115 

28 

1.206 

55 

1.441 

6 

1.042 

18 

1.130 

30 

1.221 

60 

1.491 

8 

1.056 

20 

1.146 

35 

1.261 

65 

1.544 

10 

1.070 

22 

1.161 

40 

1.303 

70 

1.600 

KCH3SO4,  Methyl  sulfate  [JAB];  with  45.79%,  df’6  =  1.2914 
(I55);with  u.67%,  df  =  1.0794  (329) 

KC0H5SO4,  Hydroxyethyl  sulfonate  [JAB];  with  4.11%,  d\ 6  = 

1.0188  (529) 

KC2H5SO4,  Ethyl  sulfate  [JAB];  with  38.60%,  d f  =  1.2033  (155); 

with  42.82%,  df  =  1.2315  (iss);  15.47%,  df  =  1.0737  (329) 
KC6H6S03,  Benzene  sulfonate  [JAB];  4.91%,  df  =  1.0181  (529) 
K2CH2S2Oo,  Methane  disulfonate  [JAB];  3.15%,  df  =  1.0178  (529) 
KCNf  [JAB]  (378)**  (20°C);  (342,  343,  602)**  (15°C);  (561) 


(15°C);  517**  (25°C)  [LJG] 


% . 

1 

2 

4 

6 

8 

10 

df . 

1.0041 

1.0092 

1.0194 

1 . 0297 

1.0401 

1 . 0506 

df . 

1.0035 

1 . 0088 

1.0195 

1.0301 

1 . 0408 

1.0514 

df . 

1.0024 

1 . 0078 

1.0187 

1 . 0298 

% . 

12 

14 

16 

18 

df . 

1.0612 

1.0718 

1.0825 

1.0931 

df . 

1.0620 

1.0727 

t  Isotherms  are  discordant. 


KCNO  [JAB]  (602)  [LJG] 


% 

df 

% 

df 

1  % 

df 

1  % 

df 

1 

1.0051 

10 

1.0603 

20 

1.1242 

30 

1 . 1908 

2 

1.0111 

12 

1.0728 

22 

1 . 1373 

32 

1 . 2046 

4 

1.0232 

14 

1.0855 

24 

1 . 1505 

34 

1.2185 

6 

1.0355 

16 

1.0983 

26 

1 . 1638 

8 

1.0479 

18 

1.1112 

28 

1 . 1772 

KCNSe  [LJG];  with  32.77%,  df  =  1.1514;  with  43.55%,  dfA 

=  1.2455  (663) 

KSb0C4H406,  Antimonyl  tartrate  [JAB]  (224) 


% . 

1 

2 

Q 

O 

4 

5 

6 

d\7A... 

1.005 

1.012 

1,019 

1.026 

1.034 

1.042 

KCNS  [JAB]  (236,  287,  548)**;  (602,  640)  [LJG] 


% 

df  | 

1  % 

df 

1  % 

df 

1 

1.0035 

16 

1.0817 

35 

1 . 1899 

2 

1.0085 

18 

1.0927 

40 

1 . 2200 

4 

1.0186 

20 

1.1039 

45 

1.2517 

6 

1.0288 

22 

1.1152 

50 

1 . 2849 

8 

1.0391 

24 

1 . 1266 

55 

1.3195 

10 

1.0495 

26 

1 . 1382 

60 

1.3554 

12 

1.0601 

28 

1 . 1500 

65 

1 . 3925 

14 

1.0708 

30 

1.1618 

70 

1.4307 

K2Si03  [JAB]  (602)  [LJG] 

%  1 

df  \ 

1  %  I  df  ||  %  |  df  || 

%  1 

df 

1 

1.0072 

8 

1.0727 

16 

1 . 1533 

24 

1.2411 

2 

1.0163 

10 

1.0923 

18 

1 . 1745 

26 

1.2644 

4 

1.0347 

12 

1.1123 

20 

1 . 1962 

28 

1 . 2884 

6 

1.0535 

14 

1 . 1326 

22 

1.2184 

K2Sn03  [LJG];  df  =  1.212  with  22.73  %;  =  1.379  with  36.53  %  (602) 
K2S04.PbS04  [JAB]  (75)  [LJG] 


% . 

0.2 

0.4 

0.6 

0.8 

df . 

0 . 99935 

1.00092 

1 . 00252 

1.00415 

K2Zn(S04)2  [GS];  with  10%,  df  =  1.0938  (534) 
K,CdI,  [GS]  (249)**;  (641) 


% 

df  | 

% 

df  | 

% 

df 

1  % 

df 

2 

1.0143 

10 

1.0808 

18 

1.1564 

35 

1 . 3556 

4 

1.0303 

12 

1 . 0988 

20 

1 . 1766 

40 

1 . 4280 

6 

1.0467 

14 

1.1174 

25 

1.2310 

45 

1.5066 

8 

1 . 0635 

16 

1 . 1366 

30 

1.2903 

K2HgI4  [GS]  (550) 


% . 

8 

10 

12 

df . 

1 . 0650 

1 . 0824 

1 . 1003 

2KC1.CuC12  [WCS]  (319»  321) 


% 

df ?  I 

% 

df?  | 

1  % 

df?  | 

% 

df? 

1 

1.0075 

6 

1.046s 

12 

1.096s 

18 

1 . 1502 

2 

1.0151 

8 

1.0633 

14 

1.1142 

20 

1 . 168s 

4 

1.0306 

10 

1 . 080 o 

16 

1.132o 

K2S04.CuS04  [WCS]  (I39.  191,  604) 


% 

df 

% 

df 

% 

df-2 

0.755 

1.0039 

6.874 

1.0606 

14.31 

1.0692 

KAg(CN)2[WCS]  (602 

) 

KAu(CN)2  [WCS] 
(602) 

% 

df 

1  % 

df  | 

!  % 

df 

1 

1.0055 

6 

1 . 0387 

i 

1 . 006s 

2 

1.012o 

8 

1.0526 

2 

1.0145 

4 

1.0252 

4 

1.030o 

K2IrCl6  [WCS];  with  1%  df  =  1.005  (602) 
KoPtCL  [WCS]  (602) 


%... 

1 

2 

4 

6 

8 

df... 

|  1.0057 

1.0134 

1.0295 

1.046o 

1.062s 

KoPtCb  [WCS];  with  1%,  df  =  1.005  (602) 
K2PdCl4  [WCS]  (602) 


%l 

o 

c-l 

^3 

% 

1  df  | 

% 

df  || 

% 

1  df 

1  | 

1.005o 

2 

|  1.012o 

4 

|  1.0265  || 

6 

|  1.0415 

KMn04  [JAB]  (509,  510,  602,  603)**;  (144,  241,  242,  529,  561) 

[LJG] 


% . 

1 

2 

3 

4 

5 

6 

df . 

1.0060 

1.0130 

1.0200 

1.0271 

1.0342 

1.0414 

df . 

1.0049 

1.0117 

1.0185 

1.0254 

1.0324 

dff.... 

1.0037 

1.0104 

1.0172 

1.0240 

1.0309 

1.0379 

t  d\ 6  =  1.0450  with  7  %;  =  1.0457  with  7.1  %  (satd.  soln.). 
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K2S04.Fe2(S04)3f  [WCS]  (i«*»  208,  225) 


% 

df  (225) 

df  6 

% 

df  (225) 

df'6 

] 

1.0079 

I.OO82 

12 

l.llOo 

1.093o 

2 

1.0167 

1.0179 

14 

1.1303 

l.llOo 

4 

1.0341 

1.0336 

16 

1.1511 

1 . 1293 

6 

1.0525 

1.0473 

18 

1.173i 

8 

10 

1.071i 

1 . 0904 

1.0617 

1.0768 

20 

1 . I960 

t  Discordant  data. 

K3Fe(CN)6  [WCS]  (291)**; 

(511)*;  (1,  158,  221, 
629) 

375,  506,  536, 

%  !  d\b 

I  d\°  | 

df 

1 

1 . 0047 

1.0034 

1.0024 

2 

1.0101 

1 . 009 0 

1.007s 

4 

1.0212 

1.0201 

1.018s 

6 

1.0325 

1.0314 

1.030o 

8 

1.0438 

1.0427 

1.0413 

10 

1.0556 

1.0542 

1.0526 

12 

1.067i 

1.0656 

1.064i 

14 

1.0789 

1.0774 

1.0756 

16 

1.091o 

1.089o 

1.087o 

18 

1 . IO30 

I.IO10 

1.0990 

20 

1 . II50 

1.1130 

l.llio 

K4Fe(CN)6  [WCS]  (29i)**;  (511, 

536)*;  (158,  221 

,  266,  506,  629) 

% 

df 

df 

df 

1 

1.0058 

1.0051 

1.0039 

2 

1.0125 

1  0119 

1.0106 

4 

1.0264 

1.0256 

1.0242 

6 

1.0404 

1.0395 

1.0376 

8 

1.0545 

1.0536 

1.0514 

10 

1.0687 

1.067s 

1.0653 

12 

1.0835 

1.0823 

1.0795 

14 

1.0985 

1.0971 

1.0942 

16 

1.1139 

1.1120 

1.1089 

K2Cr04  [JAB]  (548,  602)**;  (237)*;  (101,  138,  144,  206,  360,  361, 
463,  533,  561,  566,  629)  [LJQ] 


% 

df 

00 

1  % 

df 

1 

1.0073 

1.0066 

16 

1 . 1366 

2 

1.0155 

1.0147 

18 

1 . 1555 

4 

1.0321 

1.0311 

20 

1 . 1748 

6 

1 . 0489 

1.0477 

22 

1 . 1945 

8 

1.0659 

1 . 0647 

24 

1.2147 

10 

1 . 0832 

1.0821 

26 

1 . 2354 

12 

1 . 1009 

1.0999 

28 

1 . 2566 

14 

1.1181 

30 

1 . 2784 

S2Cr207  [JAB]  (4  84,  291,  360,  509,  510)**;  (361)*;  (138,  144,  205, 
206,  328,  463,  561,  566)  [LJG] 


% 

1 

2 

4 

6 

8 

10 

df . 

1.0069 

1.0141 

1.0287 

1.0435 

1.0585 

1.0738 

df . 

1.0054 

1.0124 

1.0266 

1.0412 

1.0561 

df°t  -  ■  ■  ■ 

1.0052 

1.0122 

1 . 0264 

1 . 0408 

1.0554 

1.0703 

t  With  12  %,  4°  =  1.0855. 


K2S04.Cr2(S04)3  [JAB]  (225)**;  (187,  iss)  [LJG] 


% 

df 

1  % 

df 

1  % 

df 

I  % 

df 

U 

Violet” 

“Green” 

“Green” 

“Green” 

1 

1.0086 

1 

1.007 

14 

1.129 

28 

1.289 

O 

1.0182 

2 

1.016 

16 

1.150 

30 

1.315 

4 

1.0376 

4 

1.034 

18 

1.171 

35 

1.383 

6 

1.0573 

6 

1 . 052 

20 

1.193 

40 

1.456 

8 

1.0773 

8 

1.070 

22 

1.216 

45 

1.533 

10 

1.089 

24 

1.239 

50 

1.615 

12 

1  . 109 

26 

1 . 263 

K2Mo04  [JAB]  (602)  [LJG] 


% 

df 

% 

df 

1  % 

df 

1  % 

df 

1 

1.0071 

6 

1.0484 

10 

1.0834 

14 

1 . 1200 

2 

4 

1.0152 

1.0316 

8 

1.0657 

12 

1.1015 

16 

1 . 1389 

2K2O.Si02.12Mo03  [LJG]  (13) 


% 

r/10 

a4 

df 

% 

df 

df 

1 

1.0074 

1.0058 

10 

1 . 0845 

1 . 0822 

2 

1.0152 

1.0135 

12 

1 . 1034 

1 . 1009 

4 

1.0315 

1.0297 

14 

1 . 1228 

1 . 1202 

6 

1.0486 

1.0466 

16 

1 . 1429 

1 . 1401 

8 

1.0663 

1.0641 

K2WO.,  [LJG]  (602) 


% 

df  | 

% 

1  df  1 

% 

df  | 

% 

df 

1 

1.0077 

6 

I  1.0523 

12 

1.1105 

18 

1 . 1750 

2 

1.0164 

8 

1.0711 

14 

1.1312 

4 

1.0341 

10 

1  1.0905 

16 

1 . 1527 

KV03  [LJG]  (602) 


% 

df 

1  % 

df 

1  % 

df 

1  % 

df 

0.5 

1.00186 

2 

1.0128 

4 

1 . 0277 

6 

1 . 0430 

1 

1.0055 

3 

1 . 0202 

5 

1 . 0353 

7 

1.0508 

K2S04.A1,(S04)3  [JAB]  (225,  342,  343,  404,  406,  509)**; 
(510)*;  (46,  144,  205,  206,  223,  378)  [LJG] 

%~\  dp  i  <  ii  %  i  j  < 


1 

1.0086 

1.0078 

5 

1 . 0476 

1.0469 

2 

1.0182 

1.0175 

6 

1 . 0577 

1.0569 

3 

1.0279 

1.0272 

7 

1.0679 

4 

1.0377 

1.0370 

K2Mg(S04)2  [GS];  with  15.4%,  df  =  1.1457  (536,  537) 
KNaC4H406,  Tartrate  [LJG]  (221,  650)**;  (222,  223,  432,  45i)*; 

(509)  [JAB] 


% 

20°C 

25°C 

30°C 

40°C 

50°C 

60°C 

1 

1.0049 

1.0037 

1 . 0022 

0 . 9987 

0 . 9945 

0.9897 

2 

1.0116 

1.0103 

1.0088 

1.0053 

1.0010 

0.9961 

4 

1.0252 

1.0238 

1 . 0222 

1.01S6 

1.0142 

1.0092 

6 

1.0390 

1.0375 

1  0358 

1.0322 

1.0276 

1.0225 

8 

1.0530 

1.0514 

1.0496 

1.0459 

1.0413 

1.0360 

10 

1.0673 

1.0656 

1.0637 

1.0599 

1.0552 

1.0498 

12 

1.0818 

1.0800 

1.0781 

1.0741 

1.0693 

1.0638 

14 

1.0965 

1.0946 

1 . 0926 

1.0885 

1.0836 

1.0780 

16 

1.1114 

1 . 1094 

1 . 1073 

1.1031 

1.0981 

1.0925 

18 

1.1265 

1 . 1244 

1 . 1222 

1.1180 

1.1128 

1 . 1072 

20 

1.1419 

1 . 1397 

1 . 1374 

1.1331 

1 . 1278 

1.1221 

22 

1.1576 

1 . 1552 

1 . 1529 

1 . 1485 

1 . 1431 

1 . 1373 

24 

1 . 1735 

1.1710 

1 . 1687 

1 . 1641 

1.1586 

1 . 1527 

26 

1 . 1896 

1 . 1870 

1 . 1847 

1 . 1799 

1 . 1743 

1 . 1683 

28 

1 . 2059 

1.2033 

1.2009 

1.1959 

1 . 1902 

1 . 1841 

30 

1 . 2225 

1.2198 

1.2173 

1.2121 

1.2064 

1.2002 

32 

1.2394 

1.2366 

1.2340 

1.2286 

1.2229 

1.2166 

34 

1.2566 

1.2537 

1.2510 

1.2454 

1.2397 

1.2333 

36 

1.2742 

1.2712 

1 . 2684 

1 . 2626 

1.2568 

1.2503 

RbOH  [JAB]  (212,  290)** 


% 

df 

df 

!  % 

df 

1 

1 . 0080 

1.0065 

16 

1 . 1665 

2 

1.0174 

1.0158 

18 

1 . 1905 

4 

1 . 0368 

1.0346 

20 

1.2152 

6 

1.0568 

1.0535 

22 

1 . 2407 

8 

1.0774 

1.0725 

24 

1.2670 

10 

1.0987 

1.0916 

26 

1.2941 

12 

14 

1 . 1206 
1.1432 

28 

1.3220 

% 
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RbF  [JAB]  (29i) 


% 

00 

% 

% 

d\*  ! 

% 

d\* 

1 

1.0074 

10 

1.0920 

20 

1.2000 

30 

1.3259 

2 

1.0163 

12 

1.1123 

22 

1 .2236 

32 

1 . 3535 

4 

1.0345 

14 

1 . 1332 

24 

1.2479 

6 

1.0532 

16 

1 . 1548 

26 

1.2731 

8 

1.0723 

18 

1.1771 

28 

1.2991 

RbCl  [JAB]  ( 

26)**; 

(83,  84,  111,  256 

287,  288 

548)  , 

a  (256)* 

(45,  125,  206,  224,  378,  487,  629)j  a  (607,  609) 


% 

0°C  j 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

1 

1.00749 

1.00722 

1.00561 

1.00441 

1 . 00298 

0 . 99950 

0 . 99528 

2 

1.01519 

1.01478 

1.01307 

1.01183 

1.01036 

1 . 00683 

1.00257 

4 

1.03085 

1.03017 

1.02825 

1.02693 

1.02539 

1.02176 

1.01741 

6 

1.04686 

1 . 04592 

1.04379 

1.04239 

1.04078 

1.03704 

1.03260 

8 

1 . 06324 

1.06205 

1.05971 

1.05823 

1.05655 

1.05269 

1.04816 

10 

1 . 08002 

1.07859 

1.07604 

1.07448 

1.07273 

1 . 06874 

1.06412 

12 

1.09723 

1.09556 

1.09281 

1.09117 

1.08935 

1.08522 

1.08051 

14 

1.11488 

1.11299 

1.11004 

1 . 10832 

1 . 10643 

1.10216 

1.09736 

16 

1 . 13299 

1 . 13090 

1 . 12775 

1 . 12595 

1 . 12399 

1.11959 

1.11469 

18 

1.15158 

1 . 14931 

1 . 14596 

1 . 14408 

1 . 14205 

1 . 13753 

1.13252 

20 

1 . 17067 

1 . 16824 

1 . 16469 

1 . 16273 

1 . 16063 

1 . 15600 

1.15088 

22 

1 . 19030 

1.18771 

1 . 18396 

1.18192 

1 . 17975 

1 . 17502 

1 . 16979 

24 

1.21049 

1.20774 

1.20379 

1.20167 

1 . 19943 

1.19461 

1 . 18927 

26 

1.23127 

1.22836 

1.22421 

1.22201 

1.21970 

1.21479 

1 . 20934 

28 

1.25268 

1.24959 

1.24524 

1 . 24296 

1.24058 

1.23558 

1 . 23002 

30 

1.27475 

1.27145 

1.26691 

1.26455 

1.26210 

1.25701 

1.25134 

35 

1 . 32407 

1.32151 

1.31891 

1.31354 

1 . 30763 

40 

1.38599 

1.38318 

1.38041 

1.37476 

1.36861 

45 

1.45330 

1.45018 

1.44721 

1.44127 

1 . 43489 

50 

1 .52675 

1 . 52325 

1 . 52005 

1.51381 

1 . 50720 

RbClCL  [JAB]  (84)  [LJG] 

% . 1  1  |  2  |  3  |  4 

d\9-9 . ..-I  1.00530  1  1.01224  ]  1.01915  |  1.02602 


% . 1  1  |  2  |  3  |  4 

d\ 9'6 . ..-I  1.00530  1  1.01224  ]  1.01915  |  1.02602 


RbBr  [JAB]  ( 

26)**;  (83,  84, 111,  288)* 

(3  7  8) 

% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

1 

1.00776 

1.00751 

1.00593 

1.00473 

1.00329 

0.99981 

0 . 99559 

2 

1.01574 

1.01539 

1.01372 

1.01248 

1.01101 

1 . 00747 

1.00321 

4 

1.03207 

1.03150 

1.02965 

1.02833 

1.02679 

1.02314 

1.01878 

6 

1.04887 

1.04808 

1.04604 

1 . 04464 

1.04303 

1.03927 

1.03480 

8 

1.06616 

1.06515 

1.06291 

1.06143 

1.05975 

1.05588 

1.05129 

10 

1.08396 

1.08272 

1.08028 

1.07872 

1.07697 

1.07298 

1.06827 

12 

1 . 10229 

1 . 10082 

1.09817 

1.09653 

1.09471 

1.09059 

1 . 08576 

14 

1.12118 

1.11947 

1.11661 

1.11489 

1.11300 

1 . 10874 

1 . 10379 

16 

1 . 14065 

1 . 13870 

1 . 13563 

1 . 13383 

1.13186 

1 . 12746 

1 . 12239 

18 

1 . 16073 

1 . 15854 

1 . 15526 

1.15338 

1 . 15132 

1 . 14678 

1.14159 

20 

1.18145 

1 . 17902 

1 . 17554 

1 . 17357 

1.17142 

1 . 16674 

1.16143 

22 

1.20285 

1.20018 

1 . 19650 

1 . 19443 

1.19219 

1 . 18737 

1.18194 

24 

1.22497 

1.22206 

1.21817 

1.21600 

1.21367 

1.20871 

1.20315 

26 

1.24784 

1.24470 

1.24059 

1.23832 

1.23590 

1.23080 

1.22510 

28 

1.27150 

1.26814 

1 . 26380 

1.26143 

1 . 25892 

1.25367 

1.24783 

30 

1.29599 

1.29241 

1.28784 

1.28536 

1.28277 

1.27735 

1.27138 

35 

1.36125 

1.35705 

1.35191 

1.34917 

1.34634 

1.34051 

1.33416 

40 

1 . 42830 

1.42233 

1.41924 

1.41616 

1.40991 

1.40319 

45 

1.50712 

1.50010 

1 . 49654 

1.49321 

1 . 48653 

1.47945 

50 

1 . 58639 

1 . 58222 

1.57863 

1.57151 

1 . 56408 

55 

1 . 68254 

1.67758 

1 . 67372 

1.66615 

1.65838 

RbBr03  [JAB]  (84)  [LJG] 


% . 

. |  0.5  | 

1.0 

1.5 

j19.5 

.  .]  1.00220  | 

1 . 00609 

1.01001 

Rbl  [JAB]  (26)**;  (83,  84,  111,  288,  548)*;  (229) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

1 

1 . 00776 

1.00751 

1.00591 

1.00471 

1.00327 

0 . 99978 

0 . 99555 

2 

1.01576 

1.01540 

1.01370 

1.01246 

1.01099 

1.00744 

1.00315 

4 

1.03210 

1.03153 

1 . 02963 

1.02831 

1.02677 

1.02309 

1.01868 

6 

1.04892 

1.04814 

1.04604 

1.04464 

1.04303 

1.03922 

1 . 03469 

8 

1.06624 

1.06525 

1.06296 

1.06147 

1.05979 

1.05585 

1.05120 

10 

1 . 08409 

1.08289 

1.08041 

1.07883 

1.07708 

1.07300 

1 . 06823 

12 

1 . 10250 

1.10109 

1.09842 

1.09675 

1 . 09492 

1 . 09070 

1 . 08580 

14 

1.12150 

1.11988 

1.11701 

1.11525 

1.11333 

1 . 10898 

1 . 10394 

16 

1.14112 

1 . 13929 

1.13621 

1 . 13436 

1.13235 

1 . 12787 

1 . 12268 

18 

1.16140 

1.15935 

1 . 15605 

1.15411 

1.15201 

1 . 14739 

1 . 14204 

20 

1 . 18237 

1.18010 

1 . 17657 

1 . 17453 

1.17234 

1 . 16757 

1 . 16206 

22 

1 . 20406 

1.20157 

1.19781 

1 . 19566 

1 . 19338 

1 . 18844 

1 . 18278 

24 

1.22651 

1.22379 

1.21980 

1.21754 

1.21516 

1.21004 

1 . 20424 

26 

1.24975 

1.24680 

1.24257 

1 . 24020 

1.23772 

1.23241 

1 . 22647 

28 

1.27382 

1.27063 

1.26616 

1.26368 

1.26110 

1.25559 

1.24951 

30 

1 . 29876 

1.29532 

1.29061 

1.28801 

1.28534 

1.27962 

1.27340 

35 

1.36537 

1.36131 

1.35598 

1 . 35307 

1.35014 

1.34389 

1.33729 

40 

1.43873 

1 . 43403 

1.42806 

1.42481 

1.42158 

1.41480 

1 . 40776 

45 

1.51993 

1.51456 

1.50792 

1 . 50428 

1 . 50075 

1.49337 

1 . 48582 

50 

1.61033 

1 . 60426 

1.59691 

1.59281 

1 . 58898 

1.58091 

1 . 57276 

55 

60 

65 

1.71156 

1 . 70476 

1 . 69667 
1.80924 
1.93722 

1 . 69203 

1 . 68790 

1.67904 

1.67017 
1 . 78004 
1 . 90492 

RblOs  [JAB]  (84)  [LJG] 

% . |  0.5  I  1.0  |  1.5 

49-6 . .  .]  1.0025  |  1.0068  |  1.0111 


Rb2SQ4  [JAB]  (111.  288,  616)**;  (615) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

1 

1.0086 

1 . 0082 

1.0066 

1.0054 

1 . 0039 

1 . 0003 

0.9961 

2 

1.0173 

1.0168 

1.0150 

1.0138 

1.0122 

1.0085 

1.0041 

4 

1 . 0350 

1.0343 

1.0322 

1.0309 

1 . 0292 

1.0253 

1.0208 

6 

1.0530 

1.0521 

1 . 0499 

1 . 0485 

1.0467 

1 . 0426 

1.0382 

8 

1.0714 

1.0703 

1.0680 

1.0664 

1.0646 

1.0603 

1 . 0560 

10 

1.0903 

1.0889 

1 . 0864 

1 . 0848 

1.0829 

1.0786 

1.0743 

12 

1 . 1096 

1 . 1080 

1 . 1052 

1 . 1036 

1.1016 

1.0972 

1.0931 

14 

1 . 1294 

1 . 1276 

1 . 1246 

1 . 1229 

1 . 1209 

1.1165 

1.1123 

16 

1 . 1498 

1 . 1477 

1 . 1446 

1 . 1428 

1 . 1407 

1.1364 

1.1321 

18 

1 . 1708 

1 . 1685 

1.1652 

1.1633 

1.1611 

1 . 1568 

1 . 1525 

20 

1 . 1926 

1 . 1900 

1 . 1864 

1 . 1844 

1 . 1822 

1 . 1779 

1.1735 

22 

1.2151 

1.2121 

1 . 2083 

1 . 2062 

1 . 2040 

1.1996 

1.1951 

24 

1.2349 

1.2309 

1.2287 

1.2265 

26 

1.2583 

1 . 2542 

1.2519 

1.2498 

28 

1.2824 

1 . 2782 

1.2759 

1 . 2739 

30 

1.3071 

1 . 3028 

1.3006 

1.2985 

32 

1.3325 

1.3281 

1  3260 

1.3238 

Rb2Se04  [LJG];  d\°  =  1.4688  with  40.60  %;  =  1.5806  with  47.07  % 

(614) 

RbNOa  [JAB]  (84,  111,  288)**;  (45,  76) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

1 

1.0073 

1.0070 

1 . 0053 

1 . 0042 

1.0027 

2 

1.0147 

1.0143 

1.0125 

1.0113 

1.0098 

4 

1 . 0298 

1.0292 

1.0272 

1.0258 

1.0242 

6 

1.0452 

1 . 0444 

1 . 0422 

1.0407 

1.0389 

8 

1.0610 

1.0600 

1.0575 

1.0559 

1 . 0540 

10 

1.0772 

1.0760 

1.0731 

1.0715 

1.0695 

12 

1.0938 

1.0923 

1.0892 

1.0875 

1.0854 

14 

1.1109 

1 . 1090 

1 . 1057 

1 . 1040 

1.1018 

16 

1 . 1284 

1 . 1261 

1 . 1227 

1 . 1209 

1.1187 

18 

1 . 1464 

1 . 1437 

1 . 1401 

1 . 1382 

1 . 1360 

20 

1 . 1649 

1.1618 

1 . 1580 

1 . 1560 

1 . 1537 

22 

1 . 1839 

1 . 1804 

1 . 1763 

1 . 1742 

1  1718 

94 
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RbN03. — ( Continued ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

24 

1 . 2033 

1 . 1995 

1 . 1952 

1 . 1929 

1 . 1903 

26 

1.2146 

1.2121 

1.2093 

28 

1 . 2346 

1.2319 

1.2289 

30 

1.2552 

1.2523 

1.2490 

32 

1 . 2764 

1.2732 

1.2697 

Values  for  13.395%  (256) 

d°4  |  d\°  1  rff  f  |  <  1  <  |  <  |  dl° 

1.10632ll.l0404|  1.100841  1.09898|  1.09689|  1.09222|  1.08699 
t  With  7.023  %,  (i|°  =  1.04989. 

RbCH02,  Formate;  [JAB]  with  7.60%,  dj0-0  =  1.0494  (329) 


Rb2C4H406,  Tartrate  [JAB]  (498,  si 6)** 


% 

dT  | 

% 

dl° 

% 

< 

% 

< 

1 

1.0056 

12 

1.0907 

24 

1 . 1989 

45 

1.438o 

2 

1.0130 

14 

1 . 1074 

26 

1.2188 

50 

1 . 507o 

4 

1.0280 

16 

1 . 1247 

28 

1.2393 

55 

1.581o 

6 

1.0432 

18 

1 . 1425 

30 

1.2605 

60 

1.6610 

8 

1.0587 

20 

1 . 1608 

35 

1.315o 

65 

1.747o 

10 

1 . 0745 

22 

1 . 1796 

40 

1.374o 

Rb2S04.Al2(S04)3  [JAB];  with  0.32%  d\  =  1.0025  (206)  [LJG] 
CsCl  [JAB]  (26)**;  (83,  84,  110,  256,  287,  548);  «  (256)*;  (45,  206, 
261,  487,  507,  508,  629) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

1.00774 

1.00751 

1.00593 

1.00473 

1.00330 

0.99982 

2 

1.01573 

1.01540 

1.01374 

1.01251 

1.01105 

1 . 00752 

4 

1.03204 

1.03151 

1.02969 

1.02839 

1 . 02687 

1 . 02324 

6 

1.04881 

1.04808 

1.04609 

1.04472 

1.04314 

1.03941 

8 

1.06607 

1.06514 

1.06297 

1.06153 

1.05988 

1 . 05605 

10 

1 . 08384 

1.08271 

1 . 08036 

1.07884 

1.07712 

1.07319 

12 

1.10214 

1 . 10082 

1.09828 

1.09668 

1.09489 

1.09085 

14 

1.12100 

1.11949 

1.11676 

1.11507 

1.11321 

1 . 10906 

16 

1.14044 

1 . 13874 

1 . 13582 

1 . 13404 

1.13211 

1 . 12785 

18 

1 . 16049 

1 . 15860 

1 . 15549 

1 . 15362 

1 . 15162 

1 . 14724 

20 

1.18118 

1.17910 

1 . 17580 

1 . 17385 

1.17178 

1 . 16727 

22 

1.20255 

1 . 20028 

1 . 19679 

1 . 19476 

1 . 19262 

1 . 18798 

24 

1 . 22463 

1.22218 

1.21849 

1.21638 

1.21417 

1.20940 

26 

1 . 24746 

1.24482 

1.24093 

1.23874 

1.23645 

1.23156 

28 

1.27108 

1.26824 

1.26414 

1.26187 

1.25950 

1.25450 

30 

1.29553 

1.29248 

1.28817 

1.28581 

1.28337 

1.27826 

35 

1.36061 

1.35699 

1.35218 

1 . 34960 

1.34695 

1.34149 

40 

1.43198 

1.42777 

1.42245 

1.41964 

1.41677 

1.41094 

45 

1.51059 

1 . 50578 

1.49993 

1.49688 

1.49378 

1.48755 

50 

1.59757 

1.59215 

1.58575 

1 . 58245 

1.57910 

1.57244 

55 

1 . 69466 

1 . 68842 

1.68137 

1.67776 

1.67413 

1.66701 

60 

1.80353 

1 . 79644 

1.78859 

1.78460 

1.78066 

1.77304 

65 

1.90966 

1 . 90523 

1.90097 

1.89278 

% 

50°C 

60°C 

80°C 

1  % 

50°C 

60°C 

80°C 

1 

0.99561 

0 . 9908 

0 . 9793 

24 

1.20416 

1.1985 

1 . 1853 

2 

1.00327 

0.9984 

0 . 9869 

26 

1.22621 

1.2205 

1.2071 

4 

1.01891 

1.0140 

1.0023 

28 

1.24904 

1.2432 

1.2297 

6 

1.03500 

1.0300 

1.0182 

30 

1.27269 

1.2667 

1.2531 

8 

1.05156 

1.0465 

1.0346 

35 

1.33566 

1.3295 

1.3154 

10 

1.06861 

1.0635 

1.0514 

40 

1.40483 

1.3984 

1.3838 

12 

1.08618 

1.0810 

1.0688 

45 

1.48113 

1.4744 

1 . 4593 

14 

1 . 10430 

1.0991 

1.0867 

50 

1.56567 

1.5586 

1 . 5429 

16 

1 . 12300 

1.1177 

1.1051 

55  f 

1.65984 

1.6524 

1.6361 

18 

1 . 14230 

1 . 1369 

1 . 1242 

60 

1.76541 

1.7576 

1 . 7406 

20 

22 

1 . 16224 
1 . 18285 

1 . 1568 

1 . 1773 

1 . 1439 

1 . 1643 

65 

1.88462 

1.8763 

1.8585 

■Mi00  =  1.616  with  55%;  =  1.717  with  60%;  ~  1.832  with  65%;  =  1.968  with 
70%. 


_ Rb2S04.Fe2(S04)3  [WCS]  (378) _ 

% . 1 _ 1  1  2  1  4  1  6  _ 

df . |  1.007o  1  1.0155  1  1.0335  |  1.0518 

_ CsC1Q3  [JAB]  (84)  [LJG] _ 

% . I  1  |  2  |  3  1  4  1  5 

d*9-5 . TT|  1.00573  j  1,01322  [  1,02082  |  1.02851  1  1.03629 

_ CsBr  [JAB]  (26)**;  (83,  84,  291)* _ _ 

%  |  0°C  |  10°C  |  20°C  |  25°C  |  30°C  |  40°C 


%  |  0°C  |  10°C  |  20°C  |  25°C  |  30°C  |  40°C 


1 

1.00792 

1.00769 

1.00612 

1 . 00492 

1 . 00349 

1.00001 

2 

1.01608 

1.01577 

1.01412 

1.01289 

1.01143 

1 . 00790 

4 

1.03277 

1.03228 

1.03048 

1.02918 

1.02766 

1 . 02403 

6 

1.04996 

1.04929 

1.04734 

1 . 04597 

1.04439 

1.04065 

8 

1.06768 

1.06683 

1 . 06472 

1.06328 

1.06164 

1.05779 

10 

1.08596 

1.08493 

1 . 08265 

1.08114 

1.07943 

1.07547 

12 

1 . 10483 

1 . 10362 

1.10116 

1.09958 

1.09779 

1.09372 

14 

1 . 12432 

1.12293 

1.12029 

1.11863 

1.11676 

1.11257 

16 

1 . 14447 

1 . 14289 

1 . 14007 

1 . 13832 

1 . 13637 

1 . 13206 

18 

1.16531 

1 . 16354 

1 . 16053 

1 . 15869 

1 . 15666 

1.15222 

20 

1 . 18688 

1.18491 

1.18170 

1 . 17978 

1 . 17767 

1 . 17309 

22 

1 . 20922 

1.20704 

1.20362 

1.20162 

1 . 19944 

1.19471 

24 

1.23238 

1.22998 

1.22634 

1.22425 

1 . 22200 

1.21712 

26 

1 . 25639 

1.25377 

1.24990 

1.24772 

1.24539 

1 . 24037 

28 

1.28129 

1.27844 

1.27435 

1.27208 

1.26966 

1.26450 

30 

1.30712 

1.30404 

1.29973 

1.29737 

1.29486 

1 . 28954 

35 

1.37619 

1.37251 

1.36764 

1.36503 

1.36230 

1.35658 

40 

1 . 45248 

1.44819 

1 . 44275 

1.43986 

1.43689 

1.43074 

45 

1.53717 

1.53227 

1 . 52626 

1.52305 

1.51981 

1.51317 

50 

1.61970 

1.61610 

1.61253 

1.60531 

55 

1 . 72492 

1.72081 

1.71679 

1 . 70888 

% 

50°C 

60°C 

80°C 

1  % 

50°C 

60°C 

80°C 

1 

0 . 99580 

0.9909 

0.9794 

22 

1 . 18940 

1 . 1836 

1 . 1703 

2 

1.00364 

0.9987 

0 . 9872 

24 

1.21170 

1.2058 

1 . 1923 

4 

1.01968 

1.0147 

1.0029 

26 

1.23483 

1 . 2288 

1.2151 

6 

1.03621 

1.0311 

1.0192 

28 

1.25883 

1 . 2526 

1.2387 

8 

1.05325 

1.0481 

1.0360 

30 

1.28373 

1.2774 

1.2633 

10 

1.07083 

1.0656 

1.0533 

35 

1.35039 

1.3438 

1 . 3290 

12 

1.08898 

1.0836 

1.0712 

40 

1.42414 

1.4171 

1.4018 

14 

1 . 10772 

1 . 1023 

1.0897 

45 

1.50613 

1.4987 

1 . 4827 

16 

1 . 12709 

1.1216 

1 . 1088 

50 

1.59780 

1 . 5899 

1.5731 

18 

20 

1.14713 
1 . 16789 

1.1416 

1.1622 

1.1286 

1.1491 

55 

1.70088 

1 . 6925 

1 . 6749 

CsBrOa  [JAB]  (84)  [LJG] 


% . 

0.5 

1.0 

1.5 

d\ 9'6 . 

1 . 00225 

1.00621 

1.01022 

Csl  [JAB]  (26)**;  (83,  84)* 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

1 

1.00787 

1.00765 

1 . 00608 

1.00487 

1.00344 

0.99996 

2 

1.01598 

1.01568 

1.01402 

1.01279 

1.01133 

1.00779 

4 

1.03258 

1.03212 

1.03029 

1.02899 

1.02747 

1.02382 

6 

1 . 04970 

1.04907 

1.04707 

1.04570 

1.04411 

1.04035 

8 

1.06737 

1.06655 

1.06438 

1.06294 

1.06128 

1.05740 

10 

1.08561 

1.08459 

1.08225 

1.08074 

1.07901 

1.07500 

12 

1 . 10445 

1 . 10323 

1.10071 

1.09912 

1.09732 

1.09318 

14 

1 . 12392 

1 . 12250 

1.11979 

1.11811 

1.11624 

1.11196 

16 

1 . 14406 

1 . 14244 

1 . 13953 

1.13775 

1 . 13580 

1.13138 

18 

1 . 16490 

1 . 16308 

1 . 15996 

1 . 15808 

1 . 15604 

1.15148 

20 

1 . 18648 

1 . 18446 

1.18112 

1.17915 

1.17701 

1 . 17230 

22 

1 . 20884 

1.20661 

1 . 20305 

1 . 20099 

1 . 19875 

1 . 19388 

24 

1.23203 

1.22958 

1 . 22580 

1 . 22364 

1.22131 

1.21627 

26 

1.25609 

1.25342 

1.24942 

1.24715 

1.24473 

1.23952 

28 

1.28107 

1.27817 

1 . 27395 

1.27157 

1 . 26906 

1 . 26368 

30 

1 . 30701 

1.30388 

1.29944 

1 . 29694 

1 . 29434 

1.2887| 
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Csl. —  ( Continued ) 


% 

0°C 

10°C 

20°C 

25°C 

30°C 

40°C 

35 

1.36776 

1.36497 

1.36203 

1.35593 

40 

1.44354 

1 . 44044 

1.43711 

1.43037 

45 

1 . 52803 

1.52460 

1 . 52082 

1.51332 

50 

1 . 62278 

1.61900 

1.61470 

1 . 60627 

% 

50°C 

60°C 

80°C 

1  % 

50°C 

60°C 

80°C 

1 

0.99573 

0 . 9909 

0.9794 

20 

1 . 16702 

1.1611 

1 . 1475 

2 

1.00351 

0.9986 

0.9870 

22 

1 . 18847 

1 . 1825 

1 . 1686 

4 

1.01943 

1.0144 

1.0026 

24 

1.21071 

1 . 2046 

1.1904 

6 

1.03585 

1.0307 

1.0187 

26 

1.23379 

1 . 2275 

1.2131 

8 

1.05279 

1.0476 

1.0353 

28 

1.25776 

1.2513 

1 . 2367 

10 

1.07028 

1.0650 

1.0525 

30 

1 . 28267 

1.2761 

1.2612 

12 

1.08835 

1.0829 

1.0702 

35 

1.34938 

1.3424 

1.3269 

14 

1 . 10702 

1.1015 

1.0885 

40 

1.42329 

1.4159 

1.3996 

16 

1 . 12633 

1 . 1207 

1 . 1075 

45 

1 . 50560 

1.4976 

1 . 4806 

18 

1 . 14632 

1 . 1406 

1.1271 

50 

1 . 59778 

1 . 5892 

1.5714 

CsI03  [JAB]  (84)  [LJG] 

% . 1  0.5  |  1.0  |  1.5  |  2.0 

rfj9'5 . |  1 . 0025  |  1.0068  |  1.0112  |  1.0156 


Cs2S04  [JAB]  (616)**.  (615) 


% 

10°C 

20°C 

25°C 

30°C 

40°C 

50°C 

1 

1.0080 

1.0061 

1.0050 

1.0038 

1.0006 

0 . 9962 

2 

1.0164 

1.0144 

1.0132 

1.0119 

1.0087 

1.0046 

4 

1.0338 

1.0316 

1.0304 

1.0291 

1.0259 

1 . 0220 

6 

1.0517 

1.0494 

1.0480 

1 . 0464 

1.0431 

1.0396 

8 

1.0703 

1.0676 

1.0661 

1 . 0645 

1.0613 

1.0576 

10 

1.0897 

1.0870 

1.0856 

1.0841 

1.0807 

1.0770 

12 

1 . 1099 

1.1071 

1 . 1056 

1.1041 

1 . 1009 

1.0973 

14 

1.1305 

1 . 1275 

1 . 1260 

1 . 1245 

1.1212 

1.1177 

16 

1.1514 

1 . 1484 

1 . 1469 

1 . 1453 

1.1419 

1 . 1383 

18 

1 . 1728 

1 . 1696 

1 . 1680 

1 . 1663 

1 . 1628 

1 . 1592 

20 

1 . 1944 

1.1913 

1 . 1897 

1 . 1880 

1 . 1842 

1 . 1800 

22 

1.2167 

1.2137 

1.2122 

1.2105 

1.2065 

1.2017 

24 

1.2408 

1.2375 

1.2359 

1.2341 

1 . 2302 

1.2252 

26 

1.2681 

1 . 2643 

1 . 2623 

1 . 2602 

1.2561 

1.2513 

Cs2Se04  [LJG];  df  =  1.5841  with  45.94%;  =1.7432  with  53.43% 

(61  4) 

CsNOs  [JAB]  (84,  291,  420)**;  (45,  76,  633) 


%  I  0°C  |  10°C  I  20°C  I  25°C  1117.076%  (2S6)f 


1 

1.00759 

1.00727 

1.00566 

1 . 00445 

°C 

d\ 

2 

1.01539 

1.01492 

1.01319 

1.01194 

20 

1.14091 

4 

1.03128 

1.03055 

1.02859 

1.02725 

30 

1 . 13681 

6 

1.04755 

1.04661 

1.04443 

1.04299 

40 

1.13191 

8 

1 . 06422 

1.06313 

1.06072 

1.05918 

50 

1.12652 

10 

1.08013 

1.07745 

1.07584 

12 

1.09761 

1.09463 

1.09298 

14 

1.11227 

1.11062 

t  dl“=  1.07001  with  9.104  %  (256). 

CsCHO,,  Formate  [JAB];  with  2.73%,  df0  =  1-0169  (329) 


SYSTEMS  CONTAINING  MORE  THAN  ONE  SOLUTE1 

Contents 

Inorganic  solutes  only  (i.e.,  key-formulae  do  not  begin  with 

1.6). 

Page 

Two  solutes .  05 

Three  solutes . 100 

Four  solutes .  100 

Sea  water,  Table  of  Densities .  100 

Organic  solutes  only  (i.e.,  key-formulae  begin  with  16). 

Two  solutes .  101 

i  This  section  was  compiled  by  Ralph  F.  Tefft  under  the  directio  l  of  the  Special 
Editor. 


Both  inorganic  and  organic  solutes  present. 


Two  solutes .  101 

More  than  two  solutes .  103 


Abbreviations  and  Symbols 

%  Wt.  %. 
g  Grams  per  liter. 

Mol  %  Formula  weights  per  100  formula  wts.  of  mixture. 

Vol.  %  cm3  per  100  cm3. 

M  g-equivalents/kg  of  solution. 
m  g-equivalents/kg  of  solvent. 

N  g-equivalents/liter  of  solution, 
satd.  Saturated  solution. 

?  Doubtful. 

In  most  cases  no  concentration  is  indicated  for  isolated  points. 
A-3J  Table,  Standard  Arrangement  ( v .  p.  viii) 

Two  Solutes 


h2o 


C 

t,  °C 

Concn.  range 

Lit. 

B  |  C 

B  =  HC1 


H2S04 . 

15 

(144) 

17 

0-43  % 

0-90  % 

(126) 

40 

0-36  % 

4-84  % 

(126) 

70 

0-33  % 

2-84  % 

(126) 

UNO-, . 

? 

4-10  % 

17-40  % 

(257) 

Nil  J  1 . 

0 

0-6  N 

satd. 

(172,  177) 

20 

(463) 

(NH4)2S04 . 

20 

(462,  466) 

SbCl* . 

? 

? 

270-2160  g 

(2  7) 

BiUL . 

? 

? 

330-1300  g 

(27) 

BiOCl . 

25 

0.35-6.1 

satd. 

(456) 

m  in  Cl 

SnCl2 . 

0 

0-7.8  N 

satd. 

(178) 

SnCl4 . 

28 

(178) 

PbCl2 . 

0 

0-11.2  N 

satd. 

(178) 

ZnCl2 . 

20 

(462,  466) 

ZnS04 . 

20 

(462,  466) 

CdCl2 . 

25 

0.12-1  N 

0 . 12-1  N 

(328) 

IigCl2 . 

0 

0-7.1  N 

satd. 

(178) 

20 

(378) 

25 

0.12-1  N 

0.12-1  N 

(328) 

25 

(659) 

CuCl2 . 

0 

0-34  Mol  % 

23-49  Mol  % 

(105) 

0 

0-12.8  N 

satd. 

(178) 

18 

(604) 

20 

(462,  466) 

25 

(659) 

Cu2Cl2 . 

0 

0.9-6  N 

satd. 

(178) 

CuS04 . 

20 

(462,  466) 

MnCl2 . 

12 

(506) 

FeCL . 

25 

0.12-1  N 

0.12-1  N 

(328) 

CoCl2 . 

0 

0-13.9  N 

satd. 

(I78) 

20 

0-10.6  N 

constant 

(305) 

(not  given) 

25 

(659) 

U(S04)2 . 

16-18 

d  =  1.046 

1-5% 

(119,  121  ) 

PrCl3 . 

16 

(413) 

MgCl2 . 

? 

? 

satd. 

(174) 

0 

0-7.6  N 

satd. 

(I77) 

20 

(462,  466) 

MgSO.-..  . 

20 

(462,  466) 

CaCl2 . 

? 

? 

satd. 

(174) 

0 

0-9.5  N 

satd. 

(I77) 

SrCl2 . 

0 

0-2.3  N 

satd. 

(172) 

0 

0-5.3  N 

satd. 

(177) 

25 

0-9.2  m 

satd. 

(263) 
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c 

t,  °C 

Concn. range 

Lit. 

c 

t,  °c 

Concn.  range 

B 

1  c 

B 

1  c 

B  = 

H  Cl . — ( Continued ) 

B  =  H2S04. —  ( Continued ) 

BaCl2 . 

0 

0-5  N 

satd. 

(172,  177) 

ZnCL 

20 

30 

0-10.25  N 

satd. 

(411) 

ZnS04 . 

15 

series  of  mixtures 

Li  Cl . 

0 

0-8.1  N 

satd. 

(177) 

20 

NaOH . 

15 

series  nf  m  Attires 

(300) 

ZnfNOtL 

20 

NaCl . 

0 

0. 1-5.6  N 

[satd. 

(172) 

CdS04 . 

0 

? 

satd. 

0 

0-5.6  N 

satd. 

(177) 

CuCl2 . 

20 

20 

(463) 

CuS04 . 

0 

? 

satd. 

20 

series  of  mixtures 

(464) 

15 

series  of  mixtures 

30 

0-7.2  N 

satd. 

(411) 

20 

Na2S04 . 

20 

(462,  466) 

25 

0-3.7  N 

satd. 

20 

series  of  mixtures 

(464) 

25 

9-75  %  S03 

satd. 

NaC2HCl202, 

25,  40 

0-25  % 

0-25  % 

Dichloro- 

Cu(N03)2 . 

20 

acetate . 

20 

(463) 

Fe2(S04)3 . 

18 

70-100  % 

0.1% 

KC1 . 

0 

0-6  5  N 

sfl.td . 

(177) 

UO0SO3 

20  22 

d  —  1  168 

1-5  % 

20 

(463) 

U(S04)2 . 

17-19 

d  =  1.14 

1-5% 

K2SO4 . 

20 

(462,  466) 

U02(N03)2 . 

11-12 

d  =  1.138 

1-5% 

KC2HC1202, 

A12(S04)3 . 

15 

series  of  mixtures 

Dichloro- 

18 

70-100  % 

0.1% 

acetate . 

20 

(463) 

MgCl2 . 

20 

B  =  Br2 

MgS04 . 

15 

series  of  mixtures 

NaBr . 

25 

satd. 

92-408  g 

(3!) 

18 

70-100  % 

0.1% 

KBr . 

0 

(31  6) 

20 

32.4 

0-5  to 

satd. 

(326) 

Mg(NOa)2 . 

20 

B  =  HBr 

C.aS04 . 

18 

70-100  % 

0.1% 

NH4Br . 

20 

(463) 

NaCl . 

20 

U0,(N03)2 . 

15-17 

d  =  1.21 

1-5% 

(118,  124) 

Na2S04 . 

0 

0 . 9-2 . 1  Mol  %  1-2 . 2  Mol  % 

SrCL . 

25 

0-1 . 2  to 

satd. 

(263) 

15 

series  of  mixtures 

NaBr . 

20 

(463) 

18 

70-100  % 

0.1% 

KBr . 

20 

(463) 

20 

series  of  mixtures 

B  =  I2 

20 

Pb(N03)2 . 

20 

satd. 

satd. 

(194) 

NaNOs . 

20 

KI . 

0 

satd. 

0-0.1  N 

(SIS) 

KC1 . 

20 

7.9 

satd. 

2-13  % 

(157) 

k2so4 . 

15 

series  of  mixtures 

25 

0-satd. 

satd.-O 

(474) 

20 

several  points 

B  =  HI 

KNOa . 

20 

NHJ . 

20 

(463) 

K2Cr207 . 

25 

0.12-1  N 

0.12-1  N 

SrCl2 . 

25 

0-0 . 8  to 

satd. 

(263) 

B  =  H2Se04 

Nal . 

20 

(463) 

(NPI4)2Se04. .  .  . 

20 

KI . 

20 

(463) 

90 

B  =  HIOs 

K2Se04 . 

20 

HNOs . 

0-60 

satd. 

28-41% 

(245) 

B  =  NH3 

Mo03 . 

25 

(517) 

NH.NO-. 

n  1 9  1  at 

B  =  SO, 

MM  'I . 

0 

0-17  N 

U  .  1Z  1  1\ 

satd. 

H.2SO4 . | 

15  | 

satd.  0-96% 

(353) 

25 

0-4.75  N 

1.05  N 

B  =  S03 

25 

0.12-1  N 

0 . 12-1  N 

H*2^04 . 

15,  35,  45 

100-0% 

0-100% 

(335) 

CuSCh 

1  ^ 

18 

(3  51) 

Cu(CNS)2 . 

25 

0 . 5-18  to 

satd. 

Cr03 . 

25,  45 

solid  Dhase  nresent 

(230) 

AeCl 

1  5 

n  a  in  at 

B  =  H2S04 

AgBr . 

15.5 

1-6  N 

bci  Lei  . 

satd. 

H2S2O8 . 

14 

6-33% 

7-35% 

(169) 

CaCl, 

9^ 

n  V 

n2o3 . 

15 

40-100  % 

satd. 

(353) 

Li  Cl 

25 

0-7.6  N 

1 .  uy  iv 

HNOs . 

18 

? 

? 

(410) 

U  .  0  clllcl  1 . 0 

N 

20 

series  of  mixtures 

(464) 

Li2S04 . 

25 

0-6.5  N 

2.2  N 

3-35 

0-100  % 

0-100  % 

(475,  476) 

NaN03 . 

15 

5 . 4-7 . 5  AT 

satd. 

NH4N03 . 

20 

(462,  466) 

KC1 

15 

Nil- Cl . 

20 

(466) 

B  =  HNO3 

HSN06 . 

18 

70-100  % 

0.1% 

(410) 

Nil  .NO.; . 

0 

? 

satd. 

(NH4)2S04 . 

15 

series  of  mixtures 

(300) 

20 

20 

(462,  466) 

23 

As203 . 

18 

70-100  % 

0.1% 

(410) 

(NH4)2S04 . 

20 

PbS04 . 

18 

70-100% 

0.1% 

(410) 

Pb(N03)2 . 

15 

Lit. 


(462,  466) 
(300) 
(462,  466) 
(462,  466) 
(175) 

(462,  466) 

(17S) 

(300) 

(462,  466) 
(234) 

(34) 

(299) 

(462,  466) 
(410) 

(1  2  1 ) 

(1  19,  121) 
(120,  124) 

(300) 

(410) 

(462,  466) 

(300) 

(410) 

(462,  466) 
(462,  466) 

(410) 

(462,  466) 

(105) 

(300) 

(410) 

(464) 

(462,  466) 
(462,  466) 
(462,  466) 
(300) 

(462,  466) 
(462,  466) 
(328) 

(463) 

(463) 

(463) 

(328) 

(179) 

(50) 

(328) 

(101) 

(303) 

(55) 

(55) 

(50) 

(50) 

(50) 

(195) 

(!01) 

(176) 

(463) 

(542,  543) 
(462,  466) 
(144) 
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c 

t,  °C 

Concn. 

range 

Lit. 

B  | 

c 

B  =  HN03.— {Contmued) 

T1C1 . 

25  '0-22  % 

satd. 

(294,  295) 

ZnS04 . 

20 

(462,  466) 

Zn(N03)2 . 

20 

(462,  466) 

CuS04 . 

20 

(462,  466) 

Cu(N03)2 . 

20 

(462,  466) 

AglOs . 

25 

1-40  % 

satd. 

(294,  295) 

Ag2S04 . 

25 

0-49  % 

satd. 

(294,  295) 

AgNOs . 

30 

0-12 . 5  N 

satd. 

(4U) 

Ag2C204, 

Oxalate . 

25 

1.6-31% 

satd. 

(294,  295) 

AgC2H302, 

Acetate . 

25 

0-34% 

satd. 

(294,  295) 

AgC2H2C102, 

Chloro- 

acetate . 

25 

0-27  % 

satd. 

(294,  295) 

U02(N03)2 . 

11-12 

d  =  1.153 

1-5% 

(120,  124) 

A1(N03)3 . 

0-60 

5-75  % 

satd. 

(42  7) 

MgS04 . 

20 

(462,  466) 

Mg(N03)2 . 

20 

(462,  466) 

SrCl2 . 

25 

0-1 . 3  m 

satd. 

(263) 

Ba(N03)2 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

30 

0-5  N 

satd. 

(41!) 

Na2S04 . 

15,  22 

? 

? 

(652) 

20 

series  of  mixtures 

(464) 

20 

(462,  466) 

NaHS04 . 

15,  22 

? 

? 

(652) 

NaNOa . 

0 

? 

satd. 

(176) 

15,  22 

? 

? 

(652) 

20 

(463) 

20 

series  of  mixtures 

(464) 

NaC2HCl202, 

Dichloro- 

acetate . 

20 

(463) 

K2SO4 . 

20 

(462,  466) 

kno3 . 

0 

? 

satd. 

(176) 

20 

(>463) 

kc2hci2o2, 

Dichloro- 

acetate . 

20 

(463) 

B  =  NH4OH 

NaOH . 

1  15 

1 

1 

(144) 

B  =  NH4N03 

NH4CI . 

23 

(542,  543) 

25 

0.12-1  N 

0.12-1  N 

(328) 

Ba(N03)2 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

NaN03 . 

0,  15,  30 

0-satd. 

0-satd. 

(195) 

25 

0.12-1  N 

0.12-1  N 

(328) 

Nall  CO. . 

15 

(144) 

KN03 . 

23 

(542,  543) 

25 

0.12-1  N 

0.12-1  N 

(328) 

B  =  NH4CI 

MnCl2 . 

25 

0-29  % 

0-44  % 

(113) 

60 

0-33% 

3-50  % 

(113) 

FeCl;; . 

25 

0.12-1  N 

0.12-1  N 

(328) 

BaCl, . 

25 

0 . 12-1  N 

0.12-1  N 

(328) 

NaCl . 

0-5 

(227) 

0 

0-satd. 

satd.-O 

(193) 

15 

0-satd. 

satd.-O 

(193) 

1-5  A 

2-4  N 

(38) 

30 

satd. 

satd. 

(193) 

KC1 . 

0-5 

f 

(227) 

c 

t,  °C 

Concn 

range 

Lit. 

B 

c 

B  =  NH4CI. — ( Continued ) 

KC1 . 

25 

entire  range  of  satd. 

(202) 

solutions 

25 

0. 12-1  N  10.12-IN 

(328) 

Iv,S04 . 

15 

series  of  mixtures 

(144) 

B  =  NH4Br 

KBr . 

25 

entire  range  of  satd. 

(202) 

solutions 

B 

=  (NH4)2S04 

CuS04 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

MnS04 . 

25 

0.12-1  N 

0 . 12-1  N 

(328) 

FeS04 . 

15 

(144) 

A12(S04)3 . 

25 

0.12-1  N 

0 . 12-1  N 

(328) 

25 

(517) 

MgS04 . 

15 

(101) 

CaS04 . 

25 

0-6  N 

satd. 

(262,  584 

50 

0-560  g 

satd. 

(32) 

Na2C03 . 

? 

? 

? 

(191) 

Na2B407 . 

? 

? 

? 

(19!) 

k2so4 . 

25 

0-satd. 

satd.-O 

(202) 

25 

0.12-1  N 

0.12-1  N 

(328) 

25 

(5!7) 

B  =  H3PO., 

(NH4)3P04 . 

20 

(463) 

Fel’O. . 

25 

1-24  %  P205 

satd. 

(93) 

Mo03 . 

25 

(547) 

MgHP04 . 

25 

7 . 3-835  g 

satd. 

(93) 

P205 

Na2S04 . 

15 

f1  4  4) 

Na3P04 . 

20 

(463) 

KOH . 

12-12.5 

0-6  N 

2-0  N 

(!33) 

>.. . 

20 

(463) 

B 

=  (NH4),HPO 

4 

KMn04 . 

15 

(144) 

B  =  H3As04 

(NH4).As04. . .  . 

20 

(463) 

Mo03 . 

25 

(5i7) 

CaO . 

35 

(568', 

NasA-sO.! . 

20 

(463) 

K3As04 . 

20 

(463) 

B  =  PbO 

PbC4H604, 

Acetate . 

25 

phase  rule  study 

(310) 

B  =  PbCl2 

Pb(N03)2 . 

25 

satd. 

0.02-0.1 A 

(262) 

B  =  PbSO.i 

k2so4 . 

22 

satd. 

(75) 

B  =  PbS206 

SrS2Oc . 

25 

0-satd. 

satd.-O 

(202) 

B  =  Pb(N03)2 

Cu(N03)2 . 

•  20 

satd. 

0-satd. 

(I94) 

Sr(N03)2 . 

25 

0-satd. 

satd.-O 

(202) 

Ba(N03)2 . 

17 

(!83) 

25 

0-satd. 

satd.-O 

(202) 

NaNOs . 

25 

0.12-1  N 

0  12-1  N 

(328) 

kno3 . 

25 

0.12-1  N 

0 . 12-1  N 

(328) 

B  =  PbC2H204,  Formate 

BaC,H204, 

Formate . 

25 

satd.-O 

0-satd. 

(202) 

B  =  PbC4H604,  Acetate 

NaN03 . 

15 

1 

1 

|  (144) 

B  =  T1N03 

KNO . 

!  25 

|0-satd. 

!satd.-0 

j  (202\ 
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c 

t,  °C 

Concn.  range 

B  |  C 

Lit. 

B  =  ZnCl2 

Nal . 

15 

(144) 

B  =  ZnS04 

MnS04 . 

15 

(144) 

k2so4 . 

18 

(604) 

B  =  CdCl2 

KCN . 

25 

|  (517) 

B  =  CdS04 

Na2S04 . 

16 

I  (550) 

B  =  HgCh 

NaCl . 

16 

(550) 

KC1 . 

20 

several  mixtures 

(601) 

34,  56,  80, 

complete  range 

(601) 

100 

KI . 

25 

(517) 

KCN . 

25 

(517) 

B  =  Hgl2 

KI . 

16 

(550) 

B  =  CuO 

CuCl2 . 

18 

(604) 

CuSO-i . 

25 

satd. 

1.2-8. 7% 

(34) 

Cu 

B  =  CuCl2 

MgCl2 . 

25 

(659) 

SrCl2 . 

25 

0-2.3  m 

satd. 

(263) 

LiCl . 

25 

several  points 

(659) 

NaCl . 

18 

(604) 

25 

(659) 

KC1 . 

18 

(604) 

25 

(659) 

B  =  CuS04 

MnS04 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

CaS04 . 

25 

0-225  g 

satd. 

(33) 

25 

0-13.5% 

satd. 

(2  6  4  ) 

Na2S04 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

K2S04 . 

18 

0 . 04-0 . 5  m 

0.04-0.5  m 

(”) 

18 

(604) 

25 

0.12-1  N 

0.12-1  N 

(328) 

B  =  Ag2S04 

AgN03 . 

25 

satd. 

0 . 025-0 . 1  N 

(262) 

AgC2H.302, 

Acetate . 

17 

(183) 

MgS04 . 

25 

satd. 

0.02-0.2  N 

(262) 

Mg(N03)2 . 

25 

satd. 

0 . 025-0 . 1  N 

(262) 

CaS04 . 

17,  25 

(183) 

K2S04 . 

25 

satd. 

0 . 025-0 . 2  N 

(262) 

KNO» . 

25 

satd. 

0.025-0.1  N 

(262) 

B  =  AgNO, 

LiN03 . 

25 

(517) 

KCN . 

25 

(51  7) 

B  =  MnS04 

Na2S04 . 

16 

(550) 

25 

0.12-1  N 

0.12-1  N 

(328) 

K2S04 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

B  =  FeCl3 

MgS04 . 

15 

1  (144) 

B  = 

Fe(NH4)2(SO 

4)2 

A1C1, . 

15 

(144) 

B  =  CoCl2 

MgCl2 . 

25 

(659) 

Li  Cl . 

25 

several  points 

(659) 

c 

t,  °C 

Concn.  range 

Lit 

B 

c 

B  =  CoCl2. — ( Continued ) 

NaCl . 

18 

(604) 

25 

several  points 

(659) 

KCI . 

18 

(604) 

25 

several  points 

(659) 

B  =  NiS04 

K2Cr04 . 

15 

(I44) 

B  =  H2Cr04 

(NH4)2Cr04. . . . 

20 

(463) 

Mo03 . 

25 

(517) 

Na2Cr04 . 

20 

(463) 

KAYO, . 

20 

(463) 

B  =  A12(S04)3 

Na2S04 . 

25 

0.12-1  N 

0.12-1  N 

(328) 

K2SO4 . 

25 

(517) 

B  =  La(I03)3 

La(N03)3 . 

25 

satd. 

0-0.2  N 

(265) 

La(N03)  3*~ 

2NH4N03 . 

25 

satd. 

0-1 . 6  N 

(265) 

NalO, . 

25 

satd. 

0-0.007  N 

(265) 

NaN03 . 

25 

satd. 

0-3  N 

(265) 

kio3 . 

25 

satd. 

0-0 . 002  N 

(265) 

B  =  MgCl2 

. 

15 

I  (144) 

B  =  MgSO, 

CaS04 . 

25 

0-satd. 

satd. 

(92) 

25 

0-0.18% 

satd. 

(264) 

Na,S04 . 

16 

(550) 

K2SO4 . 

18 

0-1  N 

0-1  N 

(4 1  5) 

B 

=  Mg(N03)2 

CaS04 . 

25 

0-514  g 

satd. 

(560) 

Ba(Br03)2 . 

25 

(262) 

B  =  Ca(OH)2 

Ca(N03)2 . |  25  |satd.  |30-920  g  |  (96) 

B  =  CaCl2 


Ca(OCl)2 . 

15 

0-72  g  available  Cl 

(389) 

NaCl . 

25 

0-satd. 

satd. 

(94) 

25 

satd. 

B  =  CaS04 

0-satd. 

(94) 

Ca(N03)2 . 

25 

satd. 

0-544  g 

(560) 

25 

satd. 

0-0.6  N 

(262) 

Na2S04 . 

25 

satd. 

20-2570  g 

(95) 

25 

satd. 

0 . 03-3 . 6  N 

(262) 

NaNOs . 

25 

satd. 

0-655  g 

(560) 

k2so4 . 

25 

satd. 

0.06-0.35  N 

(262) 

25 

satd. 

50-960  g 

(95) 

KNO, . 

25 

satd. 

0-1% 

(  2  6  4  ) 

25 

satd. 

B  =  CaC03 

0-260  g 

(560) 

NaCl . 

25 

satd. 

20-300  g 

(94) 

Na2S04 . 

25 

satd. 

10-240  g 

(94) 

KCI . 

25 

satd. 

0-26% 

(97) 

K2SO4 . 

25 

I 

satd. 

3  =  Sr(OH)2 

0-11% 

(97) 

Sr(N03)2 . 

25 

0-satd. 

B  =  SrCl2 

satd.-O 

(473) 

Sr(N03)2 . 

25 

satd. 

0—3 . 3  m 

(263) 

NaN03 . 

25 

satd. 

0-6 . 9  m 

(263) 

KCI . 

25 

satd. 

0-1 . 6  m 

(263) 

KI . 

25 

satd. 

0—1 . 5  m 

(263) 

KN03 . 

25 

satd. 

B  -  SrBr2 

0-0 . 5  m 

(263) 

Sr(N03)2 . 

25 

satd. 

0-1 . 9  m 

(266) 
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Concn.  range 


B  =  Sr(N03)2 

NaNO, . 

25 

0.12-1  TV 

0.12-1  TV 

(328) 

kno3 . 

25 

0.12-1  TV 

0 . 12-1  TV 

(328) 

B  =  Ba(OH)2 

Ba(NOs), . 

25 

0-satd. 

satd.-O 

(472) 

B  =  BaCl2 

Ba(N03)2 . 

25 

0.12-1  TV 

0.12-1  TV 

(328) 

NaCl . 

15 

1-3  TV 

1-3  TV 

(88) 

25 

0 . 12-1  TV 

0 . 12-1  TV 

(328) 

NaC2H302, 

Acetate . 

15 

(144) 

KC1 . 

15 

1-3  TV 

1-3  TV 

(88) 

25 

0.12-1  TV 

0.12-1  TV 

(328) 

B  =  Ba(Br03)s 

Ba(N03)2 . 

25 

satd. 

0.025-0.2  TV 

(262) 

KBrOj . 

25 

satd. 

0 . 025-0 . 1  TV 

(262) 

kno3 . 

25 

satd. 

0 . 025-0 . 1  TV 

(262) 

B  =  Ba(N03)2 

NaN03 . 

25 

0.12-1  TV 

0.12-1  TV 

(328) 

KNOs . 

17 

(183) 

25 

0.12-1  TV 

0 . 12-1  TV 

(328) 

30 

(18S) 

B  =  Li  Cl 

NaCl . 

15 

1-6  TV 

2-4  TV 

(38) 

B  =  NaOH 

NaCl . 

0 

? 

satd. 

(180) 

0 

0-5  TV 

satd. 

(179) 

0-55 

30-200  g 

75-230  g 

(14S) 

20 

10-320  g 

satd. 

(647) 

20 

0-60  % 

26.4-0.8% 

(302) 

60 

0-60  % 

27-1 . 5  % 

(302) 

100 

0-60  % 

28-3  % 

(302) 

NaNO., . 

0 

0-6  TV 

satd. 

(179) 

Na2C03 . 

11.5,  60, 

series  of 

mixtures 

(639) 

80 

NaC16H3102, 

Palmitate. . . . 

90 

series  of 

mixtures 

(134) 

Na2Si03 . 

17.5 

(625) 

KOH . 

25 

0 . 12-1  TV 

0 . 12-1  TV 

(328) 

B  =  NaCl 

NaClOs . 

20 

5-150  g 

satd. 

(647) 

Na2S04 . 

20 

series  of 

mixtures 

(464) 

25 

0-320  g 

0-270  g 

(94) 

NaNO, . 

15 

0-190  g 

satd. 

(54) 

15.5 

satd. 

0-380  g 

(54) 

19.5 

series  of  measurements 

(362) 

20 

satd. 

satd. 

(45°) 

25 

0.12-1  TV 

0.12-1  TV 

(328) 

NaHC03 . 

0 

0-6  m 

satd. 

(193) 

0 

satd. 

0-0 . 09  m 

(193) 

15 

0-6  m 

satd. 

(193) 

15 

satd. 

0-0 . 12  to 

(193) 

30 

0-6  m 

satd. 

(193) 

30 

satd. 

0-0 . 17  m 

(I93) 

45 

0-6  m 

satd. 

(I93) 

45 

satd. 

0-0 . 23  m 

(I93) 

Na2SiO.. . 

17.5 

(625) 

KC1 . 

0 

2 . 9-6 . 2  Mol 

0.4-3. 3  Mol 

(J05) 

% 

% 

0-5 

(227) 

15 

0 . 25-4  TV 

0.2-3. 5  TV 

(37) 

15.6 

satd. 

satd. 

(47°) 

c 

t,  °C 

Concn.  range 

Lit. 

B 

1  c 

B  =  NaCl.' — ( Continued ) 

KC1 . 

18 

0-1  TV 

1-0  TV 

(59) 

19.5 

series  of  mixtures 

(362) 

20 

satd. 

satd. 

(450) 

25 

0.12-1  TV 

0 . 12-1  TV 

(328) 

25 

(517,5 

k2so4 . 

15.6 

satd. 

satd. 

(47°) 

18 

range  of  concentrations 

(") 

kno3 . 

15 

0.25-120  g 

0.25-120  g 

(I44) 

15.6 

satd. 

satd. 

(47°) 

19.5 

series  of  mixtures 

(362) 

B  =  NaBr 

KBr . 

25 

(576) 

k2c2o4, 

Oxalate . 

15 

(I44) 

B  =  Nal 

KI . 

25 

(576) 

B  =  Na2S03 

Na2S04 . 

0.1 

3-12% 

1-3% 

(1°7) 

17.5 

2.6-19% 

2-12% 

(IO7) 

25 

2.5-27% 

1.7-21% 

(1°7) 

37.5 

2 . 6-28  % 

2-30  % 

(1°7) 

B  =  Na2S04 

NaN03 . 

16 

(422) 

20 

series  of  mixtures 

(464) 

Na2C03 . 

20 

(585) 

KC1 . 

15 

(297) 

K2S04 . 

18 

0 . 05-0 . 7  to 

0 . 025-0 . 5  to 

(”) 

25 

0.12-1  TV 

0 . 12-1  TV 

(328) 

kno3 . 

16 

20-70  g 

50-140  g 

(422) 

KMn04 . 

25 

0-22  % 

satd. 

(603) 

B  =  NaN02 

NaN03 . 

18 

satd. 

satd. 

(467) 

B  =  NaN03 

NaHCOs . 

0,  15 

0-satd. 

0-satd. 

(195) 

K2S04 . 

15 

30-100  g 

30-100  g 

(422) 

kno3 . 

15.6 

satd. 

satd. 

(47°) 

16 

0-140  g 

0-140  g 

(422) 

20 

satd. 

satd. 

(45°) 

25 

0.12-1  TV 

0.12-1  TV 

(328) 

B  =  Na2C03 

KOH . 

15 

(I44) 

K2C03 . 

25 

0 . 12-1  TV 

0.12-1  TV 

(328) 

B  =  Na4Si04 

Na2W04 . 1  30  |  series  of  mixtures  I  (383) 

B  =  Na4Fe(CN)6 


K4Fe(CN)6.  .  .  . 

25 

0-1  to 

satd. 

(266) 

25 

satd. 

B  =  KOH 

0-1  to 

(266) 

KC1 . 

0 

0-3 . 5  TV 

satd. 

(I79) 

20 

10-430  g 

satd. 

(647) 

0-80 

25-200  g 

70-210  g 

(SI4) 

K2S . 

8-18 

4-55  % 
solutes 

B  =  KC1 

Mol  ratio  1 : 1 

(52) 

KC103 . 

20 

0-120  g 

satd. 

(647) 

KBr . 

KI . 

25 

19.5 

0-satd. 

satd.-O 

(202) 

(84) 

k2so4 . 

18 

0.48-0.025  TV 

0.05-0.3  TV 

(22) 

kno3 . 

17.5 

satd. 

0-153  g 

(54) 

20 

satd. 

satd. 

(45°) 

20.5 

0-250  g 

satd. 

(54) 

25 

0 . 12-1  TV 

0.12-1  TV 

(328) 

100 
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c 

t,  °C 

Concn 

range 

Lit. 

c 

t,  °c 

Concn.  range 

Lit. 

B 

C 

B 

c 

■ - 

B  =  K0SO4 

B  =  KC1. — ( Continued ) 

KHSCL . 

15 

series  of  mixtures 

(300) 

K*A1i(S04)4...  • 

15 

(144) 

KNOa . 

15 

(183) 

B  =  KBr 

18 

66-73  g 

42-29  g 

(422) 

25 

(183) 

CUC4IL04, 

K2C03 . 

20 

(585  j 

Acetate . 

15 

(144) 

KMnOi . 

25 

0-11% 

satd. 

(603) 

B  =  KI 

K2Cr04 . 

15 

(iOl) 

KCN . 

25 

(S17) 

25 

0-satd. 

satd.-O 

(202) 

B  =  K.S 

K2Cr207  . 

25 

0 . 12-1  N 

0.12-1  N 

(328) 

KHS . 

8-18 

3-52  % 

Mol  ratio  1 : 1 

(52) 

B  =  K2HP04 

solutes 

K0CO3 . 

15 

(144) 

Three  or  More  Solutes 

HoO 

Three  Solutes 


B 

C 

D 

t,  °C 

Concn.  range 

Lit. 

B  | 

C 

D 

HC1 

H2SO4 

Na2S04 

20 

series  of  mixtures 

(464) 

NaCl 

KC1 

25 

0-4  to 

0-4  to 

0-1.5  w 

(527) 

I2 

Pbl2 

Pb(N03)2 

20 

all  satd. 

(194) 

H2SO4 

HNOs 

Na2S04 

20 

series  of  mixtures 

(464) 

La  2  (SO  4)  3 

La2C60i2,  Oxalate 

25 

4-4.6  M 

satd. 

satd. 

(651) 

NHs 

NH4NO3 

NaNOa 

15 

(195) 

HNO3 

Na2S04 

NaNOs 

20 

series  of  mixtures 

(464) 

NH4NO3 

NH4HCO3 

NaHCO* 

0,  15 

all  satd. 

(195) 

NaNOs 

NaHCO. 

0,  15 

all  satd. 

(195) 

15 

satd. 

1.9-3. 4  N 

satd. 

(195) 

NH4CI 

CuS04 

K2SO4 

15 

series  of  mixtures 

(144) 

NaCl 

KC1 

0-5 

(227) 

(NH4)2S04 

NaNOs 

KC1 

? 

? 

? 

? 

(191) 

TLSO* 

A12(S04)3 

k2so4 

25 

0-satd. 

0-satd. 

0-satd. 

(202) 

CaSO.i 

NaCl 

Na2S04 

25 

0.3-6  g 

0-310  g 

0-260  g 

(94) 

CaC08 

NaCl 

Na2S04 

25 

satd. 

0-320  g 

0-270  g 

(94) 

BaS04 

K2SO4 

K2CO3 

25 

equilibrium  mixtui 

*es 

(424) 

NaCl 

NaN03 

KNOs 

15.6 

satd. 

satd. 

satd. 

(470) 

KC1 

k2so4 

15.6 

satd. 

satd. 

satd. 

(470) 

KC1 

KNOs 

15.6 

satd. 

satd. 

satd. 

(470) 

KI 

KNOs 

15 

series  of  mixtures 

(144) 

Four  Solutes 


B 

c  1 

D 

1 

E 

t,  °C 

Concn. 

range 

Lit. 

B  I 

C  | 

D 

E 

I2 

Pbl2  I  Pb(NOs)2  |  Cu(N03)2 

20 

satd. 

satd. 

0.14-0.8  N 

1-3.4  N 

(194) 

Sea  Water  [JAB]  (339)**; 

a 

(81)*;  (292 

408.5)  a  (153,  168,  380,  408,  445,  597) 

%C1 

%  total  salts 

0°C 

O 

O 

LQ 

10°C 

15°C 

20°C 

25°C 

30°C 

35°C 

0. 

1 

0.184 

1.00140 

1.00149 

1.00120 

1.00058 

0.99966 

0.99849 

0.99708 

0.99545 

0. 

2 

0.364 

1.00287 

1 . 00293 

1.00261 

1.00197 

1.00104 

0.99985 

0.99842 

0.99678 

0. 

3 

0.545 

1.00433 

1.00436 

1 . 00402 

1.00335 

1.00241 

1.00120 

0.99976 

0.99811 

0. 

4 

0.725 

1.00579 

1.00579 

1 . 00542 

1 . 00474 

1.00377 

1 . 00256 

1.00110 

0 . 99944 

0. 

5 

0.906 

1.00725 

1.00722 

1.00683 

1.00612 

1.00514 

1.00391 

1.00245 

1 . 00077 

0. 

6 

1.086 

1.00871 

1.00865 

1 . 00823 

1.00751 

1.00651 

1 . 00526 

1.00379 

1.00210 

0. 

7 

1.267 

1.01016 

1.01007 

1 . 00963 

1.00889 

1.00787 

1.00661 

1.00513 

1.00343 

0. 

8 

1.447 

1.01162 

1.01150 

1.01103 

1.01027 

1.00924 

1.00796 

1.00647 

1.00476 

0. 

9 

1.628 

1.01307 

1.01292 

1.01243 

1.01165 

1.01060 

1.00931 

1.00780 

1.00608 

1. 

0 

1.808 

1.01452 

1.01434 

1.01383 

1.01303 

1.01196 

1.01066 

1.00914 

1.00741 

1. 

1 

1.989 

1.01597 

1.01577 

1.01523 

1.01441 

1.01333 

1.01201 

1.01048 

1.00874 

1. 

2 

2.169 

1.01742 

1.01719 

1.01663 

1.01579 

1.01469 

1.01336 

1.01182 

1.01007 

1. 

3 

2.350 

1.01887 

1.01861 

1.01S03 

1.01717 

1.01605 

1.01472 

1.01316 

1.01140 

1. 

4 

2.530 

1.02032 

1.02003 

1.01943 

1.01855 

1.01742 

1.01607 

1.01450 

1.01274 

1. 

5 

2.711 

1.02177 

1.02146 

1.02083 

1.01993 

1.01879 

1.01742 

1.01585 

1.01407 
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Sea  Water. — ( Continued ) 


%  Cl 

%  total  salts 

0°C 

5°C 

10°C 

15°C 

20°C 

25°C 

30°C  j 

35°C 

1.6 

2.891 

1 . 02322 

1.02288 

1.02223 

1.02131 

1.02016 

1.01878 

1.01720 

1.01541 

1.7 

3.072 

1.02468 

1.02431 

1.02364 

1 . 02270 

1.02153 

1.02014 

1.01855 

1.01675 

1.8 

3.252 

1.02613 

1.02574 

1 . 02504 

1 . 02408 

1.02290 

1.02150 

1.01989 

1.01809 

1.9 

3.433 

1.02758 

1.02716 

1.02644 

1.02547 

1 . 02427 

1.02286 

1.02124 

1.01944 

2.0 

3.613 

1.02904 

1.02859 

1 . 02785 

1 . 02686 

1.02564 

1.02422 

1.02260 

1.02079 

2.1 

3.794 

1.03049 

1 . 03002 

1.02926 

1.02825 

1.02701 

1 . 02558 

1.02395 

1.02214 

2.2 

3.974 

1.03195 

1.03145 

1.03067 

1.02964 

1.02839 

1.02695 

1.02531 

1.02349 

2.3 

4.155 

1.03341 

1.03289 

1.03208 

1.03104 

1.02978 

1.02831 

1.02667 

1.02484 

Formula. 


CH5NO2... 

C2H7N03.. 

c3h9no2.. 

C3H9N03. . 
C4HnN02. 

c4h„no2. 

c4h12n2o4 

C4H12N  0O5 


C-Table,  the  (l -arrangement 
Two  Solutes  in  H20 

t  =  20°  (463) 

. I  Name 

B  =  CH202,  Formic  acid 
NIL  Formate 


NH4  Glvcolate 
NH4  Propionate 
NH4  Lactate 
NH4  Butyrate 
NHj  Isobutyrate 
NH4  Succinate 
NH4  Malate 

B  =  CH5NO2,  Ammonium  formate 

Trichloroacetic  acid 
Acetic  acid 
Lactic  acid 
Butyric  acid 
Isobutyric  acid 

B  =  C2HC1302,  Trichloroacetic  acid 

NH4  Trichloroacetate 
NH4  Dichloroacetate 
NH4  Chloroacetate 
B  =  C2H2C1202,  Dichloroacetic  acid 

NH4  Dichloroacetate 
NH4  Lactate 
B  =  C2H3C102,  Chloroacetic  acid 

C2H4C13N02 . 1  NH4  Trichloroacetate 

C2HGC1N02 . 1  NH4  Chloroacetate 


C2HC1302 

c2h4o2  . . . 
C3Hr,03... 
c4hso2.. 
c4h8o2.. 


c2h4ci3no2. 

c2h6ci2no2. 

c2h6cino2. 


c2h6ci2no2. 
c3h9no3.  .  . 


c2h7no2.. 

c4h„no2. 

c4huno2. 


B 


B  =  C2H402,  Acetic  acid 
NH4  Acetate 
NH4  Butyrate 
NHi  Isobutyrate 
C2H5C12N02,  NH4  Dichloroacetate 


C3H603 . 1  Lactic  acid 


C7H9N02*. 

C7H9N03f. 


C4H802 

c4h8o2 


B  =  C2H60,  Ethyl  alcohol 
NH4  Benzoate 
NH4  Salicylate 
B  =  C2H7N02,  NFI4  Acetate 
Butyric  acid 


Isobutyric  acid 
B  =  C3H602,  Propionic  acid 

C3H9N02 . |  NH4  Propionate 

B  =  C3H603,  Lactic  acid 

C3H9N03 . 1  NH4  Lactate 

B  =  C4H604  Succinic  acid 

C4H12N204 . |  NIL  Succinate 

B  =  C4H605,  Malic  acid 

C4H12N205 . 1  NH4  Malate 

B  =  C4H802,  Butyric  acid 

C4HuN02 . 1  NH4  Butyrate 

B  =  C4H802,  Isobutyric  acid 

C4HnN02 . 1  NH4  Isobutyrate 

B  =  C6H807,  Citric  acid 
C6Hi7N307 . 1  NH4  Citrate 

*  At  25°  C,  B  concn.  =  0-100  %,  C  concn.  =  satd.  (559). 
f  At  25°  C,  B  concn.  =  entire  range,  C  concn.  =  satd.  (559). 


The  Key  Formula  of  at  Least 


One  Solute  (the  B-solute)  Does  Not  Begin  with  16 

Two  Solutes  in  H20 

The  B-solute  in  Standard  Arrangement,  the  C-solute  in  the  (^-arrangement 


Formula 


Name 


C2H2CI2O2 

C2H2O4 

C2H4O2 

C2H5C12N02 

c2h6o 

CsHtN 

C6H12O6 

C8Hg04 

CioHsOsS 

C12H22O11 

C3H  sOa 

C3H6O 

C2H204 

C^HeOe 

C<H,oO 


Dichloroacetic 

acid 

Oxalic  acid 
Acetic  acid 
NH4  Dichloro¬ 
acetate 
Ethyl  alcohol 
Aniline 
Invert  sugar 
Phthalic  acid 
/S-Naphthalene- 
sulfonic  acid 
Sucrose 

|  Glycerol 
Acetone 


B  =  S 
25  |  satd. 

B  =  HjSOi 


85-100  1 


Oxalic  acid 

25 

0-8.4  N 

satd. 

Malic  acid 

20 

2.5-11  % 

6-7  % 

Ethyl  ether 

30 

50-100  % 

entire  range 

I  (283) 

(651) 
(546, 
(495) 


B  =  (NH4)2S04 


CjIIgO 

CgHhOg 

CgHgO 


Ethyl  alcohol 
Ethyl  tartrate 


9 

15 

26 


satd. 

satd. 


B  =  PbCiHoOt,  Acetate 
|  Ethyl  alcohol  |  25  I  satd. 


0-142  g 
entire  system 


0-100  % 


t,  °C 

Concn.  range 

Lit. 

c 

1,  °C 

Concn.  range 

Lit. 

B 

c 

Formula 

Name 

B 

c 

B  = 

HNOs 

B 

=  HC1 

C2H2O4 

Oxalic  acid 

30 

0-21 . 6  N 

satd. 

(412) 

25 

0.12— 1M 

0.12-UV 

(328) 

C2H4O2 

Acetic  acid 

25 

0.12-1  N 

0.12-1  N 

(328) 

C2H5CI2NO2 

NH)  Dichloro- 

20 

(465) 

30 

0-9.7  N 

satd. 

(412) 

acetate 

25 

0.12-1  N 

0.12-1  N 

(328) 

ClsH3'20l6 

Raffinose 

25 

(232) 

20 

C463) 

B  =  NH4NOs 

NH4HCO3 

15 

0-satd. 

0-satd. 

(195) 

25 

0.3-3. 2  N 

100  %-? 

(324) 

CsHnOc 

Ethyl  tartrate 

26 

(4  2  9 ) 

25 

range 

of  concn. 

(S  6 2  ) 

B  = 

NH.Cl 

25 

(56) 

NH1HCO3 

0 

0-5.4  m 

satd. 

0  9  3 ) 

25 

0 . 2-1 . 9  m 

satd. 

(518) 

satd. 

0-0.46  771 

(I93) 

30 

0-9.9  N 

satd. 

(412) 

15 

0-6 . 4  m 

satd. 

(193) 

satd. 

0—0.81  m 

(3  9  3  ) 

0,  25 

(56) 

CsHgO 

Acetone 

25 

satd. 

0-90  Vol.  % 

(283) 

B 

=  I2 

C3HS03 

Glycerol 

25 

satd. 

0-100  % 

(283) 

25 

0-100  % 

|  (283) 

CaHcO  4 

Phthalic  acid 

25 

0 . 06—1 . 9  7 n 

satd. 

(518) 

CjHhOg 

Ethyl  tartrate 

26 

C479) 

(53, 

(53) 

(479) 

|  (559) 
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c 

i,  °C 

Concn.  range 

Lit. 

Formula  | 

Name 

B 

C 

B 

=  ZnC4H60,i,  Acetate 

C2H6O  |  Ethyl  alcohol  1 

25  1 

satd. 

0-100  %  I 

(559) 

B  = 

ZnCioHis04,  Valerate 

C2H6O  |  Ethyl  alcohol 

25 

satd. 

entire  range 

(559) 

B  =  Z11C12H10O8S2,  p-Phenolsulfonate 

C2H60  1 

Ethyl  alcohol 

25  | satd. 

entire  range 

(559) 

B  = 

HgCl2 

CH<0 

Methyl  alcohol 

25 

satd. 

0-100  % 

(280) 

C2HgO 

Ethyl  alcohol 

20 

satd. 

0-100  % 

(280) 

CgHsOi! 

Ethyl  acetate 

25 

satd. 

0-100  % 

(.280) 

B  = 

HgBr2 

ch4o 

Methyl  alcohol 

25 

satd. 

0-100  % 

(280) 

C2H60 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(280) 

C4Hs02 

Ethyl  acetate 

25 

satd. 

0-100  % 

(280) 

B  = 

Hgl2 

CH4O 

Methyl  alcohol 

25 

satd. 

47-100  % 

(280) 

c2h»o 

Ethyl  alcohol 

25 

satd. 

67-100  % 

(283) 

satd. 

70-100  % 

(280) 

C4H802 

Ethyl  acetate 

25 

satd. 

0-100  % 

(280) 

B  =  Hg(CN)2 

CHiO 

Methyl  alcohol 

25 

satd. 

0-100  % 

(280) 

C2H60 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(2  80) 

C4Hs02 

Ethyl  acetate 

25 

satd. 

0-100  % 

(280) 

C8H604 

Phthalic  acid 

25 

0 . 06—0 . 8  m 

satd. 

(518) 

B  = 

CUC2H2O4,  Formate 

CH2O2 

Formic  acid 

1 

(563) 

B 

=  CUC4H6O4,  Acetate 

C2H4O2 

Acetic  acid 

? 

(563) 

B  = 

CuCgHio 

04,  Propionate 

c3h6o2 

Propionic  acid 

1 

(563) 

B  =  AgC104 

C«H» 

Benzene 

complete  study 

(293) 

B  = 

Mo03 

C2H204 

Oxalic  acid 

(517) 

C2H402 

Acetic  acid 

25 

(517) 

C2H403 

Glycolic  acid 

25 

(517) 

c.ai6o2 

Propionic  acid 

25 

(517) 

CaHeOa 

Lactic  acid 

25 

(517) 

C4H604 

Succinic  acid 

25 

(517) 

c4h6o6 

Malic  acid 

25 

(5!7) 

CiHeOo 

Tartaric  acid 

25 

(517) 

CsHsO? 

Citric  acid 

25 

(517) 

C7H12O6 

Quinic  acid 

25 

(517) 

C8H802 

Phenylacetic 

25 

(5  1  7  ) 

acid 

C8H303 

Mandelic  acid 

25 

(517) 

B  =  (NH4)«Mo7024 

C4H606 

Tartaric  acid 

25 

(135,517 

B  =  U02(N03)2 

C2H402 

Acetic  acid 

10-17 

1-7% 

d  =  1.055 

(124) 

B  = 

HsBOa 

CH<o 

Methyl  alcohol 

25 

satd. 

12-100  Mol  % 

(437) 

c2h6o 

Ethyl  alcohol 

25 

satd. 

9-100  Mol  % 

(437) 

CsHsOa 

Lactic  acid 

25 

satd. 

2-36  Mol  % 

(437) 

CsHsO 

m-Propyl 

25 

satd. 

24-100  Mol  % 

(437) 

alcohol 

C3H8O3 

Glycerol 

25 

satd. 

25-91  Mol  % 

(437) 

0-100% 

(283) 

C4H10O 

Isobutyl 

25 

satd. 

0.7- 

(437) 

alcohol 

100  Mol  % 

CsHnO 

Amyl  alcohol 

25 

satd. 

? 

(437) 

CijHl20 

Isoamyl  alcohol 

25 

satd. 

0.5- 

(437) 

100  Mol  % 

CbHhOs 

Mannitol 

25 

satd. 

0.8- 

(437) 

1.6  Mol  % 

CsHmOb 

Dulcitol 

25 

satd. 

0.07- 

(437) 

0.3  Mol  % 

B  = 

MgCl2 

CsH604 

Phthalic  acid 

25 

0.12-2.6  to 

satd. 

(518) 

B  = 

CaCL 

C8Hs04 

Phthalic  acid 

25 

0 . 08-0 . 6  to 

satd. 

(518) 

B  =  Ca(N03)2 

C2H60 

Ethyl  alcohol 

25 

0-5  N 

0-100  % 

(436) 

B  = 

SrCi4HioC>6,  Salicylate 

C2HgO 

Ethyl  alcohol 

25 

satd. 

entire  range 

(559) 

B  =  Ba(OH)2 

C3H«0 

Acetone 

25 

satd. 

0-70% 

(282) 

B  = 

BaCl2 

C8H6O4 

Phthalic  acid 

25 

0. 1-1.4  m 

satd. 

(518) 

CbHhOb 

Ethyl  tartrate 

26 

(479) 

c 

t,  °C 

Concn.  range 

Lit. 

Formula 

Name 

B 

c 

B  = 

LiCl 

CaHsOi 

Phthalic  acid 

25 

0. 1-1.7  m 

satd. 

(518) 

Cl2H220ll 

Sucrose 

25 

(240) 

B  = 

LiC7H6C>2,  Benzoate 

C2H60 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

B  = 

LiC7HoOs,  Salicylate 

C2H60 

Ethyl  alcohol 

25 

satd. 

entire  range 

(559) 

B 

=  LhCelLOr,  Citrate 

c2h6o 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

B  = 

NaCI 

c2h6o 

Ethyl  alcohol 

11.5-13 

satd. 

0-720  g 

(53) 

CsHsOd 

Glycerol 

25 

satd. 

0-100  % 

(283) 

CsHuO 

Amyl  alcohol 

25 

equil.  with 

0-5  If  Bin  A 

(437) 

C8Hg04 

Phthalic  acid 

25 

0 . 1-3  to 

satd. 

(518) 

CsHwOe 

Ethyl  tartrate 

26 

(479) 

Cl2H220ll 

Sucrose 

20 

? 

? 

(51) 

B  =  NaClOs 

CsHi4Oe  |  Ethyl  tartrate 

26 

(479) 

B  - 

Nal 

CsHuOe 

Ethyl  tartrate 

26 

1 

I 

(479) 

B  =  Na2S04 

CsHsOi 

Phthalic  acid 

25  0 . 1-3 . 0  to 

satd. 

(518) 

B  =  NaNOs 

C2H0O 

Ethyl  alcohol 

13-16.5 

satd. 

0-630  g 

(53) 

CsHeOi 

Phthalic  acid 

25,  35 

0 . 2—3 . 0  m 

satd. 

(518) 

CsHuOe 

Ethyl  tartrate 

26 

(479) 

B 

=  NaCHC>2,  Formate 

ch2o2 

Formic  acid 

20 

(463) 

c2hci3o2 

Trichloroacetic 

20 

(463) 

acid 

c2h4o2 

Acetic  acid 

20 

(463) 

CsHeOa 

Lactic  acid 

20 

(463) 

C4H8O2 

Butyric  acid 

20 

(463) 

C4H802 

Isobutyric  acid 

20 

(463) 

B  =  NaHCOs 

NH4HCO3 

0 

satd.-0 

0-satd. 

(193) 

15 

satd.-O 

0— satd. 

(193) 

0-satd. 

0-satd. 

(195) 

B 

=  NaC2H302,  Acetate 

C2H4O2 

Acetic  acid 

20 

(463) 

25 

0 . 12-1  N 

0.12-1  N 

(328) 

c2h6o 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

c4h8o2 

Butyric  acid 

20 

(463) 

c4h8o2 

Isobutyric  acid 

20 

(463) 

C8H14O0 

Ethyl  tartrate 

26 

(479) 

B  = 

NaC2H3Q3,  Glycolate 

ch2o2 

Formic  acid 

20 

(463) 

B  = 

NaC3H502,  Propionate 

ch2o2 

Formic  acid 

20 

(463) 

C3H602 

Propionic  acid 

20 

(463) 

B 

=  NaCaHsOs,  Lactate 

ch2o2 

Formic  acid 

20 

(463) 

c2h2ci2o2 

Dichloroacetic 

20 

(463) 

acid 

C3H603 

Lactic  acid 

20 

(463) 

B  = 

NaC4H702>  Butyrate 

ch2o2 

Formic  acid 

20 

(463) 

c2h4o2 

Acetic  acid 

20 

(463) 

C4H802 

Butyric  acid 

20 

(463) 

B  = 

NaC4H702,  Isobutyrate 

ch2o2 

Formic  acid 

20 

(463) 

C2H402 

Acetic  acid 

20 

(463) 

CiHsOa 

Isobutyric  acid 

20 

(463) 

B  = 

NaC7H&02,  Benzoate 

c2h6o 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

B  = 

Na2C4H404,  Succinate 

ch2o2 

Formic  acid 

20 

(463) 

CiHsOi 

.  Succinic  acid 

20 

(463) 

B 

=  Na2C4H405,  Malate 

ch2o2 

Formic  acid 

20 

(463) 

C4H606 

Malic  acid 

20 

(463) 

B  =  Na2C4H.iC>6,  Tartrate 

CH202 

Formic  acid 

20 

(463) 

CiHoOs 

Tartaric  acid 

20 

(463) 

C12H22011 

Sucrose 

15 

30-40  g 

180-290  g 

(210) 

B  =  NasCeHsO;,  Citrate 

c2h6o 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

CgHsOt 

Citric  acid 

20 

(463^ 

DENSITY— H20  +  TWO  SOLUTES 
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c 

t,  °c 

Conen.  range 

Lit. 

Formula 

Name 

B 

1  c 

B  =  NaC2Cl302)  Trichloroacetate 

C2HC1302 

Trichloroacetic 

20 

(463) 

acid 

c2h3cio2 

Chloroacetic 

20 

(483) 

acid 

B  =  NaC2H2ClC>2,  Chloroacetate 

c2hci3o2 

Trichloroacetic 

20 

(483) 

acid 

c2h3cio2 

Chloroacetic 

20 

(463) 

acid 

B  =  NaCiHCLC^,  Dichloroacetate 

c2hci3o2 

Trichloroacetic 

20 

(463) 

acid 

c2h2ci2o2 

Dichloroacetic 

20 

(463) 

acid 

C3H603 

Lactic  acid 

20 

(463) 

B  =  NaC6H504S 

p-Phenolsulfonate 

c2h6o 

1  Ethyl  alcohol 

|  25 

|  6atd. 

|  entire  range 

1  (559) 

B  =  Na2Cr207.2H20 

c2h6o 

|  Ethyl  alcohol 

|  19.4 

1  51  g 

1 

1  (5I2) 

B  =  KF 

CsH804 

|  Phthalic  acid 

|  25 

| 0. 1-0.6  m 

|  satd. 

|  (51S) 

B  = 

KC1 

c2h6o 

Ethyl  alcohol 

14.5 

satd. 

0-90  % 

(53) 

25 

0 . 04-0 . 5  N 

50  Vol.  % 

(201) 

C3H60 

Acetone 

25 

satd. 

0-100  % 

(281) 

CsHsO.! 

Glycerol 

25 

satd. 

0-100  % 

(283) 

C8H604 

Phthalic  acid 

25,  35 

0 . 1-2 . 7  m 

satd. 

(518) 

CsHuOs 

Ethyl  tartrate 

26 

(479) 

B  = 

KClOs 

CsH  gO  4 

Phthalic  acid 

25 

0 . 03—0 . 6  m 

satd. 

(518) 

CsHuOn 

Ethyl  tartrate 

26 

(479) 

B  = 

KBr 

c2h6o 

Ethyl  alcohol 

18 

0.01-0.07  N 

25  %  and  50  % 

(313) 

25 

0.04-1  N 

50  Vol.  % 

(201) 

C3H80 

Acetone 

25 

satd. 

0-100  % 

(281) 

25 

satd. 

0-90  Vol.  % 

(283) 

C3H8O3 

Glycerol 

25 

satd. 

0-100  % 

(283) 

CsH604 

Phthalic  acid 

25 

0 . 1-1 . 8  m 

satd. 

(5 1  *  ) 

B  = 

KBrOs 

CsHsOi 

Phthalic  acid 

25 

0.02-0.4  m 

satd. 

(518) 

B  =  KI 

c2h5o 

Ethyl  alcohol 

20 

(137) 

20 

10-100  g 

45  % 

(509) 

25 

0.1-2  N 

50  Vol.  % 

(20!) 

CsHgO 

Acetone 

25 

satd. 

0-100  % 

(281) 

CsHeOi 

Phthalic  acid 

25 

0 . 1-2 . 0  m 

satd. 

(518) 

CsHuOs 

Ethyl  tartrate 

26 

(479) 

B  = 

KIO3 

csh6o4 

Phthalic  acid 

25 

0.02-0.4  m 

satd. 

(518) 

B  =  K2SO4 

CsH804 

Phthalic  acid 

25  | 0.06-1.2  m 

satd. 

(518) 

B  = 

KNOj 

c2h8o 

Ethyl  alcohol 

17.7-18 

satd. 

0-90  % 

(53) 

C8H804 

Phthalic  acid 

25 

0. 1-2.2  m 

satd. 

(518) 

CsHuOs 

Ethyl  tartrate 

26 

(479) 

B  =  KHsPCU 

CisHssOn  | 

Sucrose  ' 

18  |  50-170  g  | 

1  1 

(210) 

B 

=  KCH02,  Formate 

ch2o2 

Formic  acid 

20 

(463) 

c2hci3o2 

Trichloroacetic 

20 

(463) 

acid 

C2H402 

Acetic  acid 

20 

(463) 

C3H603 

Lactic  acid 

20 

(463) 

ClHsOn 

Butyric  acid 

20 

(463) 

C4H802 

Isobutyric  acid 

20 

(463) 

B  =  KC2H302,  Acetate 

C2H402 

Acetic  acid 

20 

(463) 

c2h8o 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

CiH302 

Butyric  acid 

20 

(463) 

C4H802 

Isobutyric  acid 

20 

(463) 

CsHeOa 

Phthalic  acid 

25 

0 . 1-0 . 6  m 

satd. 

(518) 

B  = 

KC2H303,  Glycolate 

CHaOj  | 

Formic  acid  1 

20  | 

\ 

1 

(463) 

B  = 

KC3H5O 

2,  Propionate 

CH2O2 

Formic  acid 

20  1 

(463) 

CsHeO* 

Propionic  acid  | 

20  1 

1 

1 

(463) 

C 

t,  °c 

Conen.  range 

Lit. 

Formula 

Name 

B 

1  c 

B 

=  KC3H0O3,  Lactate 

ch2o2 

Formic  acid 

20 

(463) 

c2h2ci2o2 

Dichloroacetic 

20 

(463) 

acid 

c3h6o3 

Lactic  acid 

20 

(463) 

B  = 

kc4h6o 

6,  Acid  tartrate 

C2HisO 

|  Ethyl  alcohol 

1  25 

|  satd. 

|  entire  range 

I  (559) 

B 

=  KC4H702,  Butyrate 

ch2o2 

Formic  acid 

20 

(463) 

c2h4o2 

Acetic  acid 

20 

(463) 

c4hso2 

Butyric  acid 

20 

(463) 

B  = 

KC4H70j,  Isobutyrate 

ch2o2 

Formic  acid 

20 

(463) 

c2h4o2 

Acetic  acid 

20 

(463) 

c4h8o2 

Isobutyric  acid 

20 

(463) 

B  = 

K2C4H404,  Succinate 

ch2o2 

Formic  acid 

20 

(463) 

c4h6o4 

Succinic  acid 

20 

(4  6  3  ) 

B 

==  K2C4H4O5,  Malate 

ch2o2 

Formic  acid 

20 

(463) 

C4H60s 

Malic  acid 

20 

(463) 

B 

=  KaCsHsO?,  Citrate 

CiHeO 

Ethyl  alcohol 

25 

satd. 

0-100  % 

(559) 

CaHsOi 

Citric  acid 

20 

(463) 

B  =  KC2CI3O2, 

Trichloroacetate 

c2hci3o2 

Trichloroacetic 

20 

(463) 

acid 

c2h3cio2 

Chloroacetic 

20 

(463) 

acid 

B  =  KC2H2CIO2,  Chloroacetate 

c2hci3o2 

Trichloroacetic 

20 

(463) 

acid 

CiHsCIOi 

Chloroacetic 

20 

(463) 

acid 

B  =  KC2HCI2O2,  Dichloroacetate 

C2HC1302 

Trichloroacetic 

20 

(463) 

acid 

C2H2C1202 

Dichloroacetic 

20 

(463) 

acid 

C3H603 

Lactic  acid 

20 

(463) 

B  =  KCNS 

CsHnOe 

Ethyl  tartrate  j 

26  | 

1 

(4  7  9  ) 

B  =  KSbC4H407, 

Antimonyl  tartrate 

C2H«0  1 

Ethyl  alcohol  | 

25  1 

satd.  |  entire  range  | 

(559) 

B  = 

KNaC4H4C>6,  Tartrate 

c2h5o 

Ethyl  alcohol  1 

15 

60-90  g 

210-300  g 

(2 1  o) 

1 

1 

25 

satd.  1 

entire  range  | 

(559) 

B  = 

RbCl 

CsHeOi  I  Phthalic  acid  | 

25  | 

0. 1—2. 1  m  | 

satd. 

(518) 

B  = 

CsCl 

CsHeOi  |  Phthalic  acid  | 

25  | 

0.07-1.5  m  | 

satd. 

(518) 

Three  or  More  Solutes  in  H20 

1 2  (0-satd.)  +  C2H60,  Ethyl  alcohol  (40  and  60%)  +  KI 
(satd.-O);  at  25°C  (471). 

H2SO4  (5-6.4  M)  +  C2H2O4,  Oxalic  acid  (satd.)  +  La2(S04)3 
(satd.);  at  25°C  (651). 

H2SO4  +  C2H2O4,  Oxalic  acid  +La2(S04)3  +  La2C6Oi2,  Lantha¬ 
num  oxalate;  at  25°C  (651). 

H2SO4  (1.2-4. 8  M)  +  C2H204,  Oxalic  acid  (satd.)  +  La2C6Ol2, 
Lanthanum  oxalate  (satd.);  at  25°C  (651). 

C02  (satd.  1  atm.)  +  CaS04  (satd.)  +  CaCOs  (satd.)  +  NaCl 
(0-310  g)  +  Na2S04  (0-260  g);  at  25°C  (94). 

C02  (satd.  1  atm.)  +  CaC03  (satd.)  +  NaCl  (10-360  g);  at 
25°C  (94). 

C4H606,  Tartaric  acid  -f-  Ci2H220n,  Sucrose  +  Na2C4H406, 
Sodium  tartrate;  at  15°C  (209). 

C6Hi20,  Amyl  alcohol  +  H3BO3  (satd.)  +  NaCl  (0-4  N) 
at  25°C  (437). 

NH4HCO3  (satd.)  +  NaN03  (0.4-1.25  N)  +  NaHCO,  (satd.); 
at  15°C  (195). 
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INTERNATIONAL  CRITICAL  TABLES 


DENSITY  OF  SATURATED  SOLUTIONS 


When  H20  is  written  in  the  formula,  the  per  cent  refers  to  the  anhydrous  substance  except  when  otherwise  noted. 


HC1  [JAB]  phci  =  1  atm.  (528) 

(NH4)2SiF6  [LJG]  (581) 

T1C1.- 

-( Continued ) 

t 

% 

4 

t 

% 

d\ 

t 

% 

d\ 

-20 

67.7 

1.276 

17.5 

15.67 

1.0946 

60 

1.02 

0.9921 

-10 

66.7 

1.261 

PbCl2  [LJG]  (382)** 

•  (262)* 

70 

1.29 

0.9889 

0 

65.8 

1.249 

0 

0.67 

1.0065 

80 

1.59 

0.9855 

+10 

64.9 

1.239 

10 

0.815 

1.0075 

90 

1.93 

0.9820 

20 

64.0 

1.231 

20 

0.98 

1.0072 

100 

2.38 

0.9785 

25 

63.6 

1.228 

25 

1.073 

1.0069 

TICIO 

4  [LJG]  (99) 

30 

63.2 

1.225 

30 

1.18 

1.0064 

0 

5.8 

1.060 

40 

62.4 

1.221 

40 

1.41 

1.0050 

10 

7.4 

1.077 

50 

61.7 

1.219 

50 

1.665 

1.0030 

20 

11.1 

1.104 

HIOs  [JAB]  (245)  [LJG] 

60 

1.94 

1.0006 

25 

13.5 

1.122 

13.5 

74.10 

2.4256 

70 

2.235 

0.9978 

30 

16.2 

1.143 

18 

74.55 

2.4711 

80 

2.55 

0 . 9946 

40 

22.1 

1.194 

NH4NOs  [JAB1  (438) 

**.  (H4, 

90 

2.885 

0.9911 

50 

28.3 

1.257 

580) 

100 

3.24 

0 . 9873 

60 

34.4 

1.332 

0 

54.33 

1.264 

Pb(C103)2  [JAB] 

[442) 

70 

40.1 

1.420 

10 

58.85 

1 . 2909 

18 

|  60.2 

1.944 

80 

45.2 

1.521 

15 

62.51 

1.3003 

PbBr2 

[LJG]  (382) 

T12S04  [JAB]  (39)  [LJG] 

20 

65 . 63 

1.3103 

0 

0.45 

1.0042 

0 

2.72 

1.0247 

25 

68.29 

1.3200 

10 

0.61 

1.0050 

10 

3.70 

1 . 0335 

30 

70.74 

1.3303 

20 

0.83 

1.0057 

20 

4.85 

1 . 0424 

32 

71.72 

1 . 3345 

25 

0.97 

1.0059 

25 

5.48 

1.0469 

32.3 

71.87 

1.3351 

30 

1.12 

1.0060 

30 

6.16 

1.0514 

34 

72.35 

1 . 3380 

40 

1.47 

1 . 0060 

40 

7.62 

1.0606 

36 

73.05 

1.3411 

50 

1.86 

1  0053 

50 

9.21 

1.0698 

38 

73.85 

1.3438 

60 

2.29 

1.0037 

60 

10.91 

1.0791 

40 

74.79 

1 . 3464 

70 

2.75 

1.0016 

70 

12.70 

1.0884 

NH4CI  [JAB]  (537, 

580)** 

80 

3.26 

1.0001 

80 

14.58 

1 . 0978 

15 

26.3 

1.0750 

90 

3.83 

0.9995 

90 

16.53 

1 . 1072 

NH4Br  [JAB]  (567) 

100 

4.47 

0.9991 

100 

18.53 

1.1167 

15 

41.72 

1.29 

Pbl 

[LJG]  (382) 

T1N03  [JAB]  (39)  [LJG] 

113 

61.5 

1.66 

0 

0.044 

1 . 00043 

0 

3.8 

1.034 

137 

65.4 

1.71 

10 

0.054 

1.00010 

10 

6.0 

1.055 

158 

67.9 

1.76 

20 

0.069 

0.99893 

20 

8.7 

1.076 

NH4CIO4  [LJG1  (99) 

25 

0.079 

0 . 9979 

25 

10.4 

1.093 

0 

11.0 

1.061 

30 

0.091 

0 . 9966 

30 

12.4 

1.114 

10 

15.1 

1.080 

40 

0.121 

0.9934 

40 

17.3 

1.161 

20 

19.1 

1.098 

50 

0.157 

0.9894 

50 

23.6 

1.227 

30 

23.0 

1.115 

60 

0.199 

0 . 9849 

60 

31.6 

1.330 

40 

26.8 

1.131 

70 

0.247 

0 . 9798 

70 

41.2 

1.483 

50 

30.4 

1.146 

80 

0.301 

0.9745 

80 

52.9 

1.722 

60 

33.8 

1.160 

90 

0.361 

0.9694 

90 

66.4 

2.135 

70 

37.1 

1.174 

100 

0.428 

0.9645 

100 

79.6 

2.787 

80 

40.3 

1.188 

Pb(N03)2  [LJG] 

104.5  (B.  P.) 

85.6 

3.191 

90 

43.5 

1.202 

17.5  (534) 

34.8 

1.380 

Zn(C103)2  [GS]  ( 

442) 

100 

46.6 

1.215 

20  (194) 

35.5 

1.4185 

18 

65 

1.914 

NH4I04  [LJG] 

19) 

25  (185) 

37.075 

1 . 44450 

Zn(C2H302) 

2,  Acetate  [JAB] 

16 

2.63 

1.0178 

25  (185) 

37. 035 t 

1 . 44359 

(559) 

(NH4)2SC>4  (JAB]  (642) 

t  From  radioactive  lead. 

25 

1  25.73 

1.165 

20 

42.55 

1.248 

Pb(C2H302)2,  Acetate  [JAB] 

Zn(C5H902) 

2,  Valerate  [JAB] 

(NH4)2HPO 

4  [LJG]  ( 

241,  242) 

(241 

,  242,  559) 

(559) 

14.5 

56.24 

1.3427 

15.56 

26.44 

1.2330 

25 

|  1.27 

I  1.001 

NH4C7H5O2,  Benzoate  [JAB] 

25 

36.54 

1.340 

Zn(C6H6S03)2,  p-Benzenesul- 

(559) 

T1C1  [JAB]  (39)  [LJG] 

fonate  [JAB]  (559) 

25 

18.6 

1.040 

0 

0.17 

1.0012 

25 

|  29.49 

1.182 

NH4C7H503,  Salicylate  [JAB] 

10 

0.24 

1.0018 

HgCl2  [GS]  (260) 

(559) 

20 

0.34 

1.0013 

0 

4.2 

1.039 

25 

50.8 

1.145 

25 

0.40 

1.0005 

10 

4.9 

1.042 

Ammonium 

bismuth  citrate 

30 

0.47 

0.9996 

20 

5.9 

1.049 

(47.5%  Bi203)  [JAB]  (559) 

40 

0.62 

0.9976 

30 

7.3 

1.059 

25 

22.25 

1.25 

50 

0.80 

0.9951 

40 

9.3 

1.073 

HgCl2. — ( Continued ) 


t 

% 

d\ 

50 

11.9 

1.091 

60 

15.2 

1.114 

70 

19.5 

1.142 

80 

25.2 

1.180 

90 

33.3 

1.233 

100 

55.7 

1.354 

Cu(C103) 

2  [WCS]  (421)* 

18 

62.17 

1.692 

CuS04.(NH4)2S04 

[WCS] 

(534) 

19.0 

15.3 

1.1316 

MnCl2  [JAB]  (140)  [LJG] 


a-MnCl2.4H20 

25 

43.56 

1.4491 

30 

44.66 

1 . 5049 

40 

46.97 

1 . 5348 

50 

49.53 

1.5744 

MnCl2.2H20 

57.65 

51.31 

1.6097 

60 

52.06 

1.6108 

70 

52.52 

1.6134 

MnC,04  [LJG]  (103)  [JAB] 

MnC204.2H20 

0 

0.0198 

1.0001 

MnC204.3H20 

0 

0.0326 

1.0002 

MnSiFe  [LJG]  (582) 

17.5 

37.68 

1.4458 

FeCl3 

[WCS]  (430) 

25 

73.1 

1.793 

35 

73.4 

1.785 

Fe(NOs 

)2  [WCS]  (461) 

15 

44.35 

1.485 

20 

45.6s 

1.495 

25 

46.8e 

1.505 

FeS04.(NH4)2S04  [WCS]  (221, 

533,  534) 

16.5  |  19.13  |  1.1651 
Co(C103)2  [WCS]  (421) 

18  |  64.2  |  1.857 


Co(C10, 

)*  [WCS]  (590) 

0 

64.03 

1.5639 

7.5 

65.09 

1 . 5658 

18 

66.24 

1 . 5670 

26 

71.76 

1.5811 

45 

72.49 

1 . 5878 

Co(N03 

h  [WCS]  (217) 

18 

49.73 

1.572 

Ni(C103)2 

[WCS]  (99,  421) 

16 

60.9 

1.75 

18 

56.74 

1.658 

Ni(C104 

)2  [WCS]  (590) 

0 

66.48 

1.5726 

7.5 

67.76 

1.5755 

18 

69.83 

1.5760 

26 

70.80 

1 . 5841 

45 

74.42 

1.5936 

Cr03  [JAB 

(243,  443)  [LJG] 

16.4 

62.8 

1.708 

18 

62.45 

1.703  * 

DENSITY— SATURATED  AQUEOUS  INORGANIC  SOLUTIONS 
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(W03)4.H20,  Metatungstic 


acid 

t 

0 

22 

43.5 


LJG]  (569) 

% 

24.6| 
39.3 
44.2 


t  Per  cent  WO  3 


£ 


1 . 6025 
2.5240 
3.6500 


H3PO4.I2WO3.2IH2O  [LJG] 

(569) 


0 

22 

43 

92 


12.3 

29.4 
30.9 
41.1 


1.189 

1.691 

1.826 

2.581 


U02C12  [LJG]  (441) 

18  |  76.2  |  2.736 

3(NH4)2O.Si02.V2O6.aMoO3.- 
I/H2O  [LJG]  (213) 


X 

y 

%t 

4 

9 

20 

26.4 

1.2132 

10 

21 

28.0 

1 . 2527 

11 

27 

29.5 

1.2927 

15 

24 

34.1 

1.4376 

f  Per  cent  refers  to  the  hydrate, 
Density  may  be  18/18  or  18/4. 


A12(S04)3.T12S04.24H20 
[JAB]  (39)  [LJG] 


t 

% 

4 

0 

3.08 

1.0294 

10 

4.40 

1.0412 

20 

6.03 

1.0572 

25 

7.14 

1 . 0678 

30 

8.61 

1.0812 

40 

12.80 

1.1207 

50 

18.64 

1 . 1848 

60 

26.10 

1 . 2807 

La(IOs)3  [LJG]  (265,  266) 

25  |  0. 06853(0.998251 

PrCl3  [LJG]  (413) 

14  |  51.0  |  1.685 

Mg(C103)2  [GS]  (442) 

18  |  56.3  |  1.594 

Mg(I03)2.4H20  [GS]  (442) 

18  |  6.44  |  1.078 

MgCr04.7H20  [GS]  (442) 

18  |  42  |  1.422 

Ca(C103)2.2H20  [GS]  (442) 

18  |  64  I  1.729 

Ca(N02)2  [GS]  (468) 

16  |  42.3  |  1.4198 

Ca2Fe(CN)6  [LJG] 


(186)  [GS] 

25 

36.50 

1.3565 

30 

39.72 

1.3670 

40 

40.27 

1 . 3844 

50 

42.14 

1.3972 

60 

43.75 

1.4052 

65 

44.48 

1.4076 

Sr(C103)2  [GS]  (442) 

18  |  63.6  |  1.839 
Sr(N02)2  [GS]  (468) 

19  |  39.3  !  1.4454 


Sr(NQ3)2  [GS] 

40) 

LiNO 

2  [LJG]  (468) 

t 

% 

d\ 

t 

% 

d\ 

0 

28 . 247 

1.28124 

19 

48.9 

1.3184 

5 

31.567 

1.31889 

LiCH02, 

Formate  [JAB] 

10 

34.826 

1.35709 

(344) 

15 

38.016 

1 . 39600 

18 

|  27.85 

|1.140 

20 

41.139 

1 . 43585 

LiC7H502,  Benzoate  [JAB] 

25 

44 . 229 

1.47699 

(529) 

29. 3f 

46 . 902 

1.51420 

25 

|  27.64 

|  1.100 

35 

47.170 

1.51352 

LiC7H603 

Salicylate  [JAB] 

40 

47 . 404 

1.51272 

(529) 

45 

47.638 

1.51192 

25 

1  52 . 70 

i  1.206 

50 

47.872 

1.51119 

Li3C6H607,  Citrate  [JAB] 

55 

48 . 106 

1.51074 

(559) 

60 

48 . 343 

1.51052 

25 

|  31.78 

j  1.2124 

65 

48.623 

1.51046 

NaF  [LJG]  (442) 

70 

48.931 

1.51053 

18 

j  4.3 

|  1.043 

75 

49 . 227 

1.51071 

NaCl  [JAB]  (39)**; 

(4,  5)*; 

80 

49.519 

1.51100 

(450,  470,  537,  580,  611) 

85 

49 . 808 

1.51139 

-10 

1.200 

90 

50 . 095 

1.51186 

0 

26.34 

1 . 2093 

t  Transition  point. 

+10 

26.35 

1 . 2044 

Sr(C-H503) 

2  Salicylate  [JAB1 

20 

26.43 

1 . 1999 

(559) 

25 

26.48 

1 . 1978 

25 

4.58 

1.019 

30 

26.56 

1.1957 

40 

26.71 

1.1914 

Ba(C103)2  [GS]  (99) 

50 

26.89 

1 . 1872 

0 

19.2 

1.195 

60 

27.09 

1 . 1830 

10 

23.0 

1.234 

70 

27.30 

1 . 1787 

20 

26.6 

1.274 

80 

27.53 

1 . 1745 

30 

30.3 

1.315 

90 

27.80 

1 . 1703 

40 

33.9 

1  355 

100 

28.12 

1 . 1660 

50 

37.2 

1.395 

107.0  (B.P.) 

28.39 

1.1631 

60 

40.2 

1.433 

NaCI03  [JAB]  (99)  [LJG1 

70 

42.8 

1.470 

-15 

41.9 

1.380 

80 

45.3 

1.508 

0 

44.1 

1.389 

90 

47.8 

1.545 

+10 

47.4 

1.409 

100 

50.1 

1.580 

20 

50.2 

1.430 

105.6 

51.5 

1.600 

25 

51.7 

1.440 

Ba(C104)2  [GS]  (99) 

30 

53.1 

1.451 

0 

67.3 

1.782 

40 

55.8 

1.472 

20 

74.3 

1.912 

50 

58.2 

1  493 

40 

78.2 

2.009 

60 

60.8 

1.514 

60 

81.2 

2.070 

70 

63.1 

1.536 

80 

83.2 

2.114 

80 

65.4 

1.559 

100 

84.9 

2.155 

90 

67.6 

1.581 

120 

86.6 

2.195 

100 

69.7 

1.604 

140 

88.3 

2.230 

110 

72.0 

1.625 

Ba(N02)2  [GS]  (468) 

120 

73.8 

1.649 

17 

40 

1.4895 

122  (B.  P.) 

74.1 

1.654 

Ba(N03)2  [GS]  (6ii) 

NaCIC 

)4  [LJG]  ( 

99) 

0 

4.9 

1.043 

15 

64.6 

1.666 

10 

6.5 

1.056 

50 

71.3 

1.731 

20 

8.4 

1.073 

143 

79.1 

1.789 

30 

10.4 

1.087 

Na2SQ4  [JAB]  (39)** 

(141)*; 

40 

12.4 

1.104 

50 

14.6 

1.121 

0 

4.47 

1.0409 

60 

16.9 

1.137 

5 

5.32 

1.0577 

70 

19.1 

1.146 

10 

8.26 

1.0787 

15 

11.84 

1.1100 

LiF  [LJG]  (442 

) 

20 

16.04 

1.1513 

18  | 

0.27  | 

1.002 

25 

21.81 

1.2081 

LiBrO 

[LJG]  (442) 

30 

29.14 

1.2860 

18  ! 

60.4  | 

1.830 

32.35| 

33.15 

1.3323 

LiI03  [JAB]  (442)  [LJG] 

35 

32.93 

1 . 3283 

18  I 

44.6 

1.566 

40 

32.52 

1  3206 

Na2S04 

. — ( Continued ) 

t 

% 

£ 

50 

31.80 

1.3058 

60 

31.15 

1.2919 

70 

30.60 

1.2789 

80 

30.19 

1.2674 

90 

29.90 

1.2569 

100 

29.69 

1.2469 

101.9  (B.  P.) 

29.67 

1 . 2450 

f  Transition  point. 


Na2Se04  [JAB]  (21 6)  [LJG] 
18  |  29.00  |  1.313 

NaNQ2  [JAB]  (241,  242,  468) 


15.6 

42.8 

1.3464 

20 

45.8 

1.3584 

NaNQ3  [JAB]  (39)**;  (450, 

470,  611) 

0 

42.23 

1.3532 

10 

44.54 

1.3683 

20 

46.80 

1.3834 

25 

47.92 

1.3910 

30 

49.02 

1.3986 

40 

51.20 

1.4139 

50 

53.35 

1 . 4293 

60 

55.48 

1.4447 

70 

57.59 

1 . 4603 

80 

59.67 

1.4759 

90 

61.73 

1.4916 

100 

63.77 

1.5074 

110 

65.80 

1.5231 

119.0  (B.P.) 

67.62 

1 . 5374 

NaNH4S04  [LJG] 

(538) 

15 

25.2 

1.174 

NaH2P02 

[LJG]  (241,  242) 

16 

52.1 

1.386 

Na2HP04  [LJG] 

(534) 

17 

4.2 

1.043 

Na3P04  [LJG]  ( 

537) 

14 

9.5 

1.103 

NasPC+.NaF  [LJG]  (72) 

25 

52.4 

1.030 

Na3As04.NaF  [LJG]  (72) 

25 

50.9 

1.031 

NaCHCL, 

Formate  [JAB] 

(244) 

18 

44.73 

1.316 

NaC2HsO 

2,  Acetate  [JAB] 

(559) 

25 

33.61 

1.205 

NaC,;HnSO:t,  Benzenesulfonate 

[JAB]  (559) 

25 

16.37  | 

1.076 

NaC7H602, 

Benzoate  [JAB] 

(559) 

25  I 

35.99  | 

1.152 

NaCyHsOs, 

Salicylate  [JAB] 

(559) 

25  | 

53.56  | 

1.248 

Na3C6H607.5H20,  Citrate 


[JAB]  (559) 

25  |  48.10  |  1.2723 

Na4Fe(CN)6  [LJG]  (i«6)**; 


(265,  266)  [WCS] 


25 

30 

40 


17.1 

18.8 

22.4 


1.131o 
1.1445 
1 . 172o 
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N  a4F  e  (CN)  6. — ■  ( Continued ) 

t 

% 

d\ 

50 

26.1 

1.200 

60 

29.7 

1.228 

70 

33.4 

1.256 

80  f 

37.2 

1.283 

85 

38.1 

1.292 

90 

38.2 

1.294 

95 

38.0 

1.291 

100 

37.6 

1.284 

t  Transition  point  at  81.7°C. 


Na2Cr04  [JAB]  (443)**; 
(442)  [LJG] 

18  |  40.10  1.430 

Na2Cr207  [JAB]  (443)  [LJG] 
18  |  63.9  |  1.743 

Na2Cr3O10.H2O  [LJG]  (443) 

18  |  80.60  |  2.056 

Na2Cr4013.4H20  [LJG]  (443) 
18  |  74.60  |  1.923 

Na4Cr06.13H20  [LJG]  (443) 
18  |  37.50  |  1.444 

Na2Mo04  [JAB]  (216)  [LJG] 
18  |  39.40  |  1.435 

Na20.4W03.10H20  [LJG] 

(532) 

room  |  77.7  |  3.017 

(Na20)3(W03)7.16H20  [LJG] 

(532) 

0  |  26.7  |  1.316 

2Na20.P206.24W03.27H20 

[LJG]  (65) 

20  |  59.13  |  2.001 

KF.2H20  [LJG]  (442) 

18  |  48  |  1.500 


KC1  [JAB]  (39)**;  (82)*;  (450, 


470 

543,  580, 

611) 

0 

21.90 

1.1531 

10 

23.86 

1 . 1647 

20 

25.65 

1 . 1742 

25 

26.48 

1 . 1783 

30 

27.28 

1 . 1820 

40 

28.77 

1 . 1884 

50 

30.14 

1 . 1937 

60 

31.41 

1 . 1981 

70 

32.60 

1.2017 

80 

33.73 

1 . 2047 

90 

34.82 

1.2073 

100 

35.89 

1.2097 

108  (B.  P.) 

36.75 

1.2118 

KC103  [JAB]  (99)** 
[LJG] 

;  (6,84 

0 

3.21 

1.021 

10 

5.01 

1.033 

20 

6.96 

1.045 

25 

8.0 

1.051 

30 

9.3 

1.058 

40 

12.1 

1.073 

50 

15.6 

1.092 

60 

19.4 

1.115 

70 

23.4 

1.139 

80 

27.4 

1.165 

90 

31.6 

1.192 

100 

35.9 

1.219 

104  (B.  P.) 

37.6 

1.230 

KC104  [LJG]  (99)**;  (439) 


t 

% 

d\ 

0 

0.80 

1.007 

10 

1.35 

1.009 

20 

2.15 

1.012 

30 

3.20 

1.016 

40 

4.45 

1.021 

50 

6.00 

1.026 

60 

7.85 

1.032 

70 

9.95 

1.040 

80 

12.3 

1.050 

90 

14.9 

1.060 

100 

17.7 

1.069 

KBr  [JAB]  (82,  277)** 

23.4 

40.54 

1.3711 

25.0 

40.63 

1.3797 

KBr03  [JAB]  (84) 

[LJG] 

19.2 

6.25 

1.0458 

KI  [JAB]  (82 

) 

24.3 

59.74 

1.7175 

KI03  [JAB]  (84)  [LJG] 

18.6 

7.93 

1.0692 

KIO 

[LJG]  (19) 

13 

0.655 

1.0051 

K2S04  [JAB]  (39)**; 

611) 

(470,  580, 

0 

6.87 

1.0584 

10 

8.51 

1.0706 

20 

10.08 

1.0814 

25 

10.83 

1.0863 

30 

11.57 

1 . 0908 

40 

12.97 

1.0987 

50 

14.28 

1 . 1052 

60 

15.49 

1.1104 

70 

16.61 

1.1144 

80 

17.64 

1.1174 

90 

18.59 

1.1195 

100 

19.44 

1 . 1206 

101.1  (B.  P.) 

19.54 

1 . 1207 

KNOs  [JAB]  (39)**;  (450,  470, 
580,  611) 

0 

9.46 

1.0528 

10 

16.88 

1 . 1090 

20 

24.29 

1 . 1652 

25 

28.00 

1 . 1933 

30 

31.70 

1.2214 

40 

39.11 

1.2776 

50 

46.39 

1.3338 

60 

52.62 

1.3899 

70 

58.07 

1.4413 

80 

62.79 

1.4886 

90 

67.10 

1 . 5325 

100 

71.00 

1.5732 

no 

74.41 

1.6119 

114  (B.  P.) 

75.71 

1.6269 

KCH02,  Formate  [JAB]  (2  44) 

18 

76.8 

1.571 

KHCOa  [JAB]  (241 
[LJG] 

,  242) 

16 

23.8 

1 . 1674 

KC2H302,  Acetate  [LJG] 
(559)  [JAB] 

25  |  68.73  |  1.413 


KC4H606,  Acid  tartrate 
[JAB]  (481,  559) 


t 

18 

25 


% 

0.55 

0.65 


d\ 

1.0018 

0.999o 


K3C6H607,  Citrate 


[JAB]  (559) 

25  |  60.91  |  1.5136 

KSb03  [JAB]  (337)  [LJG] 
18  |  2.73  |  1.0249 

KSb0C4H406  [JAB]  (559) 
25  |  7.64  |  1.049 

K2Sn03  [LJG]  (460) 

15.5  |  42.7  |  1.620 


K4Fe(CN)6  [LJG]  (186)**; 
(265,  266)  [WCS] 


25 

24.0 

1.173o 

30 

26.1 

1.188o 

40 

29.8 

1.214o 

50 

33.1 

1 . 236o 

60 

35.9 

1.2550 

70 

38.4 

1 . 2720 

80 

40.5 

1.2865 

90 

42.3 

1.2995 

100 

43.8 

1.312o 

K2Cr04  [JAB]  (534)  [LJG] 

19.5 

38.4 

1.3764 

K2Cr207  [JAB]  (184,  241, 

2  42)  [LJG] 

10 

7.69 

1.0561 

15.8 

9.19 

1.0659 

2K20.(NH4)20.Si02.V205.- 


a;Mo03.2/H20  [LJG]  (213) 


X 

y 

%t 

d\* 

9 

20 

20.5 

1 . 1703 

10 

21 

21.7 

1.1918 

11 

12 

23.0 

1.2138 

f  Per  cent  refers  to  the  hydrate. 
Density  may  be  18/18  or  18/4. 

K2S04.A12(S04)  3.24H20  [JAB] 


(39)  [LJG] 

t 

% 

d\ 

0 

2.90 

1.0289 

10 

3.80 

1.0396 

20 

5.44 

1.0525 

25 

6.51 

1.0604 

30 

7.74 

1.0699 

40 

10.66 

1.0948 

50 

14.39 

1 . 1289 

60 

19.71 

1 . 1805 

KNaCOa  [LJG] 

579) 

15 

33.8 

1.364 

KNaC4H406.4H20,  Tartrate 
[LJG]  (559)  [JAB] 


25  |  39.71  |  1.308 

RbCl  [JAB]  (39)**;  (82)* 


0 

43.47 

1 . 4393 

10 

45.70 

1.4656 

20 

47.70 

1.4893 

25 

48.57 

1 . 4998 

30 

49.41 

1.5094 

40 

50.90 

1.5270 

50 

52.28 

1.5421 

60 

53.60 

1.5554 

70 

54.84 

1 . 5684 

80 

56.01 

1.5803 

Rb  C 1 . — ( Continued ) 


t 

% 

d\ 

90 

57.09 

1.5912 

100 

58.11 

1.6014 

no 

59.08 

1.6110 

114  (B.  P.) 

59.46 

1.6148 

RbC103  [JAB]  (84)  [LJG] 

16.2 

4.73 

1.0328 

RbC104  [LJG]  ( 

99) 

0 

1.09 

1.0070 

10 

1.22 

1.0085 

20 

1.55 

1.0100 

30 

2.21 

1.0130 

40 

3.16 

1.0170 

50 

4.40 

1.0220 

60 

5.94 

1.0285 

70 

7.73 

1.0370 

80 

9.72 

1 . 0480 

90 

11.81 

1.0600 

100 

13.94 

1.0730 

RbBr  [JAB]  (82) 

23 

52.67 

1.6252 

RbBr03  [JAB]  (84)  [LJG] 

16 

2.15 

1.0159 

Rbl  [JAB]  (82 

) 

24.3 

63.62 

1.8497 

RbI03  [JAB]  (84)  [LJG] 

15.6 

2.72 

1.0223 

RblO 

4  [LJG]  (19) 

16f 

0.645 

1.0052 

t  Satd.  at  13°C. 

Rb2SQ4  [JAB]  ( 

39) 

0 

26.65 

1.2720 

10 

29.80 

1.3097 

20 

32.55 

1 . 3403 

25 

33.77 

1.3543 

30 

34.90 

1.3673 

40 

36.98 

1.3908 

50 

38.75 

1.4102 

60 

40.28 

1.4264 

70 

41.66 

1.4415 

80 

42.89 

1 . 4545 

90 

44.05 

1.4654 

100 

45.01 

1.4736 

102.4  (B.  P.) 

45.23 

1.4753 

RbN03  [JAB]  (39) 

0 

16.34 

1.0766 

10 

26.01 

1.1964 

20 

35.43 

1.3157 

25 

40.05 

1.3751 

30 

44.46 

1.4348 

40 

53.13 

1.5531 

50 

61.08 

1.6679 

60 

66.80 

1.7691 

70 

71.54 

1 . 8589 

80 

75.68 

1.9397 

90 

78.98 

2.0114 

100 

81.72 

2.0779 

no 

84.14 

2 . 1394 

118.3  (B.  P.) 

86.06 

2 . 1867 

Rb2S04.Al2(S04)  3.24H,0 
[JAB]  (39)  [LJG] 


0 

0.71 

1.0071 

10 

1.05 

1.0091 

20 

1.48 

1.0123 

25 

1.77 

1.0137  « 
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Rb2S04.Al2(S04)3.24H20.— 


(Continued) 

d\ 

t 

% 

30 

2.13 

1.0154 

40 

3.17 

1.0215 

50 

4.66 

1.0314 

60 

6.88 

1.0474 

70 

11.07 

1.0815 

CsCl  [JAB]  (39)**, 

(82)* 

0 

61.84 

1.8431 

10 

63.63 

1.8786 

20 

65.08 

1.9095 

25 

65.74 

1.9233 

30 

66.36 

1.9362 

40 

67.52 

1.9598 

50 

68.59 

1.9813 

60 

69.59 

2.0008 

70 

70.53 

2.0185 

80 

71.41 

2.0351 

90 

72.23 

2.0507 

100 

72.99 

2.0644 

110 

73.70 

2.0761 

119.4  (B.  P.) 

74.36 

2.0863 

CsClOs  [J 

FAB]  (84)  [LJG] 

Cs2S04. 

— •( Continued ) 

t 

% 

d\ 

t 

% 

d\ 

16 

5.32 

1.0391 

25 

64.48 

2.0130 

CsC104  [LJG]  (99) 

30 

64.82 

2.0193 

5 

0.96 

1.0070 

40 

65 . 48 

2.0309 

25 

2.01 

1.0100 

50 

66.10 

2.0417 

80 

14.6 

1.0840 

60 

66.67 

2.0517 

70 

67.21 

2.0611 

CsBr  [JAB]  (82) 

80 

67.74 

2.0699 

21.4 

53.05 

1.6933 

90 

68.26 

2.0782 

CsBrQ3  [JAB]  (84)  [LJG] 

100 

68.76 

2.0863 

16 

,  2.55 

1.0192 

108.6  (B.  P.) 

69.18 

2.0923 

Csl  [JAB]  (82)**;  (30) 

CsNQ3  [JAB]  (39) 

22.8 

I  47.96 

1 . 5451 

0 

8.57 

1.0695 

CsIOs  [JAB]  (84)  [LJG] 

10 

13.09 

1 . 1038 

15.4 

|  2.17 

I  1.0178 

20 

18.71 

1 . 1582 

CsIO 

4  [LJG]  (19) 

25 

21.94 

1.1874 

15 

|  2.10 

|  1.0166 

30 

25.34 

1.2191 

Cs2S04  [JAB]  (39) 

40 

32.28 

1.2898 

0 

62.57 

1.9754 

50 

39.08 

1.3710 

10 

63.36 

1.9918 

60 

45.56 

1.4574 

20 

64.11 

2.0063 

70 

51.80 

1.5493 

CsN03. 

t 

80 

90 

100 

106.2  (B.P.) 


-( Continued ) 

% 

57.34 
62.03 
66.31 
68.78 


d\ 


1 . 6388 
1.7259 
1.8122 
1.8657 


Cs2S04.Al2(S04)3.24H20 
[JAB]  (39)  [LJG] 


0 

0.21 

1.0017 

10 

0.29 

1.0022 

20 

0.41 

1.0019 

25 

0.50 

1.0015 

30 

0.60 

1.0009 

40 

0.87 

0.9998 

50 

1.27 

0.9991 

60 

1.96 

1.0002 

70 

3.14 

1.0056 

80 

5.4 

1.018 

90 

9.6 

1.051 

100 

18.1 

1.124 

100.4  (B.P.) 

18.6 

1.129 

HC1  [JAB]  («10)* 

(656) 


% 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


tm,  °C 
1.96 
+  0.38 

-  1.49 

-  4.00 

-  7.29 
-11.12 
-15.18 
-19.23 
-23.15 
-26.87 


HBr  [JAB]  (656) 

1  3.1 

2  2.2 

4  0.3 

HI  [JAB]  (656) 

1  3.2 

2  2.5 

3  1.7 

4  1.0 

H2S04  [JAB]  (12  7, 

147)**.  (522,  523, 
524)*;  (656) 


1 

2 

3 

4 

5 

6 
7 


+  1.5 
-  1.0 

-  3.5 

-  6.0 
-  8.6 
-11.3 
-14.0 


HNO,  [JAB]  (656) 


1 

2 


2.0 

0.1 


TEMPERATURE  OF  MAXIMUM  DENSITY 

One  Solute 
Standard  Arrangement 


NH3  [JAB]  (670) 

% 


1 

2 

4 

6 

8 


tm,  °C 
2.2 
+  0.3 

-  3.3 

-  7.0 
-10.6 


NH4N03  [JAB] 

(161)**.  (375,  656) 

3.13 


0.5 

1.0 

1.5 

2.0 

12 

20 

44 


+ 


2.29 

1.44 

0.59 

47 

82 

225 


NH4C1  [JAB]  (108» 

130,  131)**;  (227, 
656) 


1 

2 

3 


2.65 
+  1.26 
-0.21 


NH4Br  [JAB] 
(131)**;  (656) 

2.10  |  1.62 
NH4I  [JAB] 

(131)**;  (656) 

5.56  |  -0.54 
(NH4)2S04  [JAB] 

(160,  375)** 


1 

2 

4 

12 

20 

50 


+ 


2.33 
0.70 

-  5.1 

-  30.3 

-  70.4 
-178 


NH4CH02,  For¬ 
mate  [JAB]  (656) 


% 

1 

2 

3 

4 

5 

6 


t 


'mj  ^ 

2.9 

1.7 

+0.5 

-0.7 

-2.0 

-3.2 


nh4c2h3o2, 

Acetate  [JAB] 
(656) 

1  3.2 

2  2.3 

3  1.5 

4  +0.6 

5  -0.3 

6  -1.1 

7  -2.0 

NH4C3H602,  Pro¬ 
pionate  [JAB] 
(656) 

1 


2 

3 

4 

5 

6 

7 

8 


3.2 

2.5 

1.7 

0.9 

+0.1 

-0.7 

-1.6 

-2.5 


Pb(N03)2  [LJG] 

(375)**;  (397, 
398) 

5  -  3.5 

10  -12.5 

15  -23 

20  -35 


T12S04  [JAB]  (7  60) 
[LJG] 

U  °C 
.39 


% 

1 

2 
3 

ZnCl2 
1 
2 

ZnS04  [GS]  (160, 

375) 

T 

2 

2.24 


m, 

3. 

2.82 
2.25 
[GS]  (161) 
2.81 
1.50 


(160) 


(375) 


5.60 
11.19 
16.78 

Zn(N03)2 

(16!) 

1 
2 

CdCl2 
1 

2 

3 

4 

CdBr2 


2.56 
+  1.17 
-0.56 
-10.0 
-22.2 
-44.8 
[GS] 


2.48 
1.01 
[GS]  (i6i) 
3.06 
2.15 
1.22 
0.10 
[GS]  (397, 

398) 

1  |  3.24 

CdS04  [GS]  (160) 


2.96 

1.95 


Cd(N03)2  [GS] 
(161) 


1 

2 


2.88 

1.74 


CuCl2  [LJG]  (162) 

% 

1 
2 


tm,  °C 
2.67 
1.27 


CuS04  [LJG] 

(162)**;  (147)* 


0.5 

1.0 

1.5 
2.0 

2.5 
3.0 

3.5 


3.20 

2.44 

1.70 

1.00 

+0.37 

-0.17 

-0.5s 


Cu(N03)2  [LJG] 
(162) 

0.5 


1.0 

1.5 
2.0 

2.5 


3.20 

2.42 

1.64 

0.86 

0.08 


PtCl4  [LJG]  (398) 
1.27  |  3.4 

MnCl2  [JAB]  (161) 
[LJG] 


1 

2 

3 


2.82 

1.92 

1.20 


MnS04  [JAB] 


(160) 

1 

2 


LJG] 
2.59 
1.29 


Mn(NOs)2  [JAB] 


(16!) 

1 

2 


LJG] 
2.46 
0.91 


CoCl2  [LJG] 

(162)**;  (398) 

% 

0.5 

1.0 
2.0 
3.0 


t«,  °C 
3.33 
2.69 
1.39 
0.10 


CoS04  [LJG]  (162) 


0.5 

1.0 

1.5 

2.0 


3.26 

2.56 

1.8s 

1.22 


Co(N03)2  [LJG] 
(162) 

0.5 


1.0 

1.5 

2.0 


3.21 

2.44 

1.67 

0.89 


NiCl2  [LJG] 

(162)**;  (398) 


0.5 

1.0 

2.0 


3.34 

2.69 

1.40 


NiS04  [LJG]  (162) 
3.27 
2.55 
1.83 


0.5 
1.0 
1.5 

Ni(N03)2  [LJG] 
(162) 


0.5 

1.0 

1.5 


3.19 

2.40 

1.62 


A12(S04)3  [JAB] 


(160) 

1 

2 


LJG] 
2.42 
0.87 
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A1(N03)3  [JAB] 
(i6i)  [LJG] 

%  I  U  °C 

1  2.34 

2  |  0.63 

BeS04  [GS]  (lei) 

1  |  2.65 

Be(N03)2  [GS] 

(161) 

1 

2 

MgCl2 
1 

2 


2.69 
1.35 
[GS]  (lei) 
2.54 

1.16 


MgS04  [GS]  (iso, 

375) 


1 

2.35 

2 

0.75 

1.85 

+  0.13 

4.84 

-  8.2 

9.61 

-20.7 

14.37 

-46.3 

Mg(N03)2  [GS] 

(161) 


1 

2 


2.23 

0.40 


CaCl2  [GS] 

(132)**.  (146) 

1  |  0.58 

CaBr2  [GS]  (132) 

1  |  1.83 

Cal2  [GS]  (132) 

1  |  2.03 

CaS04  [GS]  (160) 

0.2  1  3.56 

Ca(N03)2  [GS] 
(161) 

1 

2 

SrCl 
1 

2  |  1.19 

Srl2  [GS]  (39L 

398) 

1  I  3.31 

Sr(N03)2  [GS] 

(161,  375) 


2.16 
I  0.32 
2  [GS]  (161) 
2.62 


1 

2 

4 

8 

15 

25 


+ 


2.44 

1.34 

6.1 

15.3 

49.6 

106 


BaCl2  [GS]  (128) 

1  2.82 

2  1.62 

3  +0.42 

4  -0.85 
BaBr2  [GS]  (132) 

1  2.17 

2  0.42 
Bal2  [GS]  (132) 

1  I  2.42 


Ba(N03)2  [GS] 

(161)**;  (397, 
398) 

% 


tm,  °C 

2.67 

1.49 


LiCl  [JAB]  (12  9, 

131)**;  (656) 


1 

2 

3 

4 

5 


2.58 
+  1.10 
-0.46 
-2.07 
-3.71 


LiBr  [JAB]  (iso, 

131)**;  (656) 


1 

2 

3 

4 


3.17 

2.34 

1.48 

0.58 


Lil  [JAB]  (130 

131)**;  (656) 
1 
2 

3 

4 

5 

6 


3.38 

2.75 

2.09 

1.40 

+0.68 

-0.05 


Li2S04  [JAB]  (160) 
1  2.20 
2  |  0.44 

LiN03  [JAB] 

(161)**;  (656) 


1 

2 

4 

6 


2.09 

+0.23 

-3.5 

-7.2 


NaCl  [JAB]  (12  7, 

129,  131,  396, 
397)**;  (142,  146, 
147,  219,  227,  522, 
523,  524,  656) 


1 

2 

3 

4 

5 

6 

7 

8 


+  1.77 
-0.57 
-3.04 

-  5.61 

-  8.26 
-10.98 
-13.76 
-16.60 


NaBr  [JAB] 

(131)**;  (656) 


2.54 
+  1.12 
-0.30 


Nal  [JAB]  (131)**; 
(656) 

1  2.84 

2  1.68 

3  0.47 

Na2S04  [JAB] 

(127,  160);**  (147, 
219,  397,  522,  523, 
524,  585,  656) 


1 

2 


+  1.67 
-  0.64 


N  a2S04. 

% 

3 

4 

5 

6 
7 


( Cont’d .) 

<m,  °C 
-2.97 

-  5.31 

-  7.67 
-10.04 
-12.43 


NaC4H604,  Acid 
succinate  [JAB] 
(656) 

% 


NaHS04  [JAB] 

(656) 


1 

2 

4 

6 

8 

10 

12 


+  1 
-  1 
-  7 
-13 
-19 
-25 
-31 


NaN03  [JAB] 

(161)**;  (375,  397, 
398,  656) 


+  1.69 
-0.58 


Na2C03  [JAB] 

(147) 

+  0.9 


1 

2 

4 

6 


-  2.2 
-  8.3 
-14.5 


Na2C204,  Oxalate 
[JAB]  (656) 

1  +1.6 


2 

3 

4 


-0.8 

-3.2 

-5.6 


NaCH02,  Formate 
[JAB]  (656) 

1 


2 

3 


+2.0 

0.0 

-2.0 


oxalate  [JAB] 
(656) 


1 

2 

3 


2.3 

+0.5 

-1.3 


NaC2H302,  Acetate 
[JAB]  (656) 

1  2.6 

2  +1.1 

3  -0.3 

4  -1.8 

5  -3.4 

6  -5.1 

7  -6.9 
NaC3H502,  Pro¬ 
pionate  [JAB] 

(656) 


1 

2 

4 

6 

8 


2.7 
+  1.4 
-1.3 
-4.1 
-6.9 


1 

2 

3 

4 


tm,  °C 
2.5 
+  1.1 
-0.4 
-1.8 


Na2C4H404,  Succi¬ 
nate  [JAB]  (656) 


2.5 
+  1.0 
-0.6 


KOH  [JAB]  (147) 


1 

2 

4 

6 


+  1.4 
-  1.2 
-  6.8 
-13.0 


KC1  [JAB]  (127, 
129,  131)**;  (227, 
656) 

1  2.39 

2  +0.82 

3  -0.75 

KBr  [JAB] 

(131)**;  (375, 
656) 

2.91 


1 

2 

3 

4 


1.81 

+0.66 

-0.54 


KI  [JAB]  (12  7, 

131)**;  (656) 


3.04 

2.09 


KI. — {Cont’d.) 

%  u  °c 

3  1.11 

4  +0.10 

5  -0.95 
K2S04  [JAB]  (127, 

160)**;  (397)*; 
(147,  219,  522,  523, 
524,  585) 


1 

2 

3 

4 

5 

6 


2.26 

+0.53 

-1.23 

-3.02 

-4.84 

-6.68 


KN03  [JAB] 

(161)**;  (396, 
398)*;  (397,  656) 

1  2.23 

2  0.52 

K2C03  [JAB]  (147, 
585)  [LJG] 


1 

2 

3 

4 

5 

6 
7 


+ 


1.8 

0.4 

2.6 

4.9 
7.3 

9.9 
12.7 


K3Fe(CN)6  [LJG] 

(375) 

5  -  8 

10  -21 

15  -36 

20  -52 


RbCl  [JAB]  (12  9, 

131)** 

%  u  °c 

1  3.01 

2  2.03 

3  +1.03 

4  -0.02 

5  -1.11 

6  -2.24 
RbBr  [JAB]  (131) 

2  |  2.35 

Rbl  [JAB]  (131) 

3  |  1.71 

Rb2S04  [JAB] 

(16°) 


1 

2 

3 


2.87 

1.77 

0.65 


RbNOs  [JAB] 
(161) 


1 

2 

3 


2.77 

1.55 

0.28 


CsCl  [JAB]  (lei) 

1  3.26 

2  2.54 

3  1.79 

4  1.01 
Cs2S04  [JAB] 

(160) 


1 

2 


3.10 

2.23 


CsN03  [JAB] 
(16l) 

1 
2 
3 


3.06 

2.12 

1.17 


Two  or  More  Solutes 

Sea  Water  [JAB]  (380,  408,  445,  522,  523,  524,  636) 


4 

-4.0 

Wt.  %  Cl . 

.1  0.5 

1.0 

1.5 

2.0 

5 

-6.1 

Wt.  %  total  solids . 

.  0.91 

1.81 

2.71 

3.61 

6 

-8.1 

tm,°c . 

.1  2.4 

0.5 

-1.3 

-3.2 

NaHC204,  Acid 

For  other  solutions,  v.  (108>  227> 

398). 
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DENSITIES  (SPECIFIC  GRAVITIES)  AND  THERMAL  EXPANSION  OF  AQUEOUS 

SOLUTIONS  OF  ORGANIC  COMPOUNDS* 

J.  L.  Crenshaw 


Explanatory 

The  reader  should  consult 
only  Table  1,  Sec.  A,  and  Table 
2.  These  together  constitute 
a  complete  index  to  the  subject. 

Table  1 

d  (resp.  dw,  d0)  =  density  of 
the  solution  [resp.  water  ( v .  p. 
24),  resp.  the  pure  liquid 
solute]  in  g/ml.  ps  (resp.  pw) 
=  weight  %  of  solute  (resp. 
water)  in  the  solution. 
“Range”  =  range  of  applica¬ 
bility  of  the  equation.  + 
indicates  the  maximum  error 
which  will  probably  occur  in 
the  range  given.  Under  “Liter¬ 
ature”  are  given  the  sources 
(used)  of  the  data  upon  which 
the  equation  is  based  and 
(conf.)  of  confirmatory  deter¬ 
minations. 


Remarque 

Le  lecteur  ne  devra  consulter 
que  la  Table  1,  Sec.  A,  et  la 
Table  2,  dont  l’ensemble  con- 
stitue  un  index  complet  sur  ce 
sujet. 

Table  1 

d  (resp.  du„  ds )  =  densite 
de  la  solution  [resp.  eau  ( v .  p. 
24)  ou  le  liquide  pur  dissout] 
en  g/ml.  ps  (resp.  pw)  =  % 
poids  du  corps  dissout  (resp. 
de  l’eau)  dans  la  solution. 
“Range”  =  intervalle  d ’appli¬ 
cation  de  l’equation.  +  in- 
dique  l’erreur  maximum  qui 
peut  resulter  dans  l’intervalle 
donne.  Sous  “Literature”  on 
a  indique  les  sources  (used) 
des  valeurs  au  moyen  desquelles 
on  a  etabli  l’equation  et  celles 
(conf.)  des  determinations  de 
confirmation. 


Bemerkung 

Man  beniitze  nur  die  Tabelle 
1,  Abtlg.  A  und  Tabelle  2. 
Diese  beiden  zusammen  bilden 
das  vollstandige  Verzeiehnis 
fiber  diesen  Abschnitt. 

Tafel  1 

d  (beziehungsweise  dw,  ds)  = 
Dichte  der  Losung  [bzw.  Was- 
ser  (p.  24);  reines  Losungs- 
mittel]  in  g/ml.  ps(bzw.  pw )  = 
Gewichtsprozente  des  gelosten 
Stofies  (bzw.  Wasser)  in  der 
Losung.  “Range”  =  Giiltig- 
keitsbereich  der  Gleichung. 
±  zeigt  den  maximalen  Fehler 
an,  der  sich  im  Giiltigkeits- 
bereich  der  Gleichung  moglich- 
erweise  ergibt.  Unter  “Liter¬ 
ature”  stehen  die  Literatur- 
quellen  aus  denen  sich  die 
Daten,  die  der  Gleichung  zu- 
grunde  liegen,  ergeben  haben, 
(used).  Unter  (conf.)  sind 
diese  Gleichung  noch  bestati- 
gende  Angaben  verzeichnet. 


Awertenza 

Si  consultino  solo  la  Tabella 
1,  Sezione  A,  e  la  Tabella  2. 
Le  due  tabelle  costituiscono 
l’indice  completo  di  questo 
capitolo. 

Tabella  1 

d  (oppure  dw,  ds)  =  densita 
della  soluzione  [rispettiv.  dell’ 
acqua  (p.  24)  o  del  solvente 
puro]  in  g/ml.  ps  (oppure 
Pw)  =  percentuale  in  peso  della 
sostanza  disciolta  (o  dell’acqua) 
nella  soluzione.  “Range”  = 
intervallo  di  applicability  dell’ 
equazione.  II  segno  ±  esprime 
l’errore  massimo  che  pu6  aversi 
nell’intervallo  di  applicability 
dell’equazione.  Sotto  la  dici- 
tura  “Literature”  si  trovano  i 
richiami  bibliografici  dei  lavori 
dai  quali  sono  stati  estratti  i 
dati  che  figurano  nelle  equa- 
zioni  (used)  e  quelli  dei  lavori 
che  contengono  determinazioni 
di  conferma  (conf.). 


Section  A.  d  =  dw  +  A pa  +  Bp,2  +  C p,3 


Formula 

Name 

t,  °C 

Range, 

A 

B 

C 

± 

Lit. 

Used 

Conf. 

ch2o 

Formaldehyde . 

15 

0-  40 

+0.022518 

—  0 . 06658 

+0 

0s542 

0.001 

(14) 

(75) 

CH2O2 

V.  p.  122 

CH3NO 

Formamide . 

25 

22-  96 

+  ,021217 

+  .063199 

— 

0:2529 

.001 

(77) 

14.8 

0-  12 

+  ,023213 

-  .0,4802 

+ 

0,1216 

.0001 

(45) 

(106) 

18 

0-  51 

+  .  022718 

+  . 061552 

+ 

0:2573 

.0004 

C128) 

(1  4  2  ) 

CH4N2O 

Urea . 

20 

0-  35 

+  . 022702 

+  .  0s3712 

— 

072285 

.0002 

(142) 

(103, 128) 

25 

0-  10 

+  . 0«2728 

-  .  0,1817 

+ 

0,1379 

.0002 

(103) 

(8) 

CH4N9S 

15 

0-  7 

+  .  022995 

-  .0,374 

.0003 

(122) 

(i26) 

CH,0 

12.5 

0-  61 

+  .  02499 

+  .0,153 

.0003 

(4  2  ) 

(82) 

C2HCI3O2 

Trichloroacetic  acid . - 

20 

10-  30 

+  ,025032 

+  .0,1387 

.001 

(63,  64) 

(82) 

25 

0-  94 

+  .  025051 

+  .056119 

+ 

0,1038 

.002 

(7l) 

(42,  63,  64) 

j 

20 

0-  30 

+  ,024427 

+  ,05537 

+ 

0:7534 

.0002 

(71) 

(51,  63,  64  ) 

C2H2CI2O2 

Dichloroacetic  acid . 1 

25 

0-  97 

+  .  024427 

+  .0,537 

+ 

0:7534 

.003 

(71) 

0 

0-  4 

+  .025898 

-  .033185 

+ 

0,41 

.0002 

(103) 

C2H2O4 

Oxalic  acid . 

15 

0-  4 

+  .02494 

-  .0,8 

.0003 

(3  7 ) 

(103,  136) 

*  Id  eat:  The  solute  is  an  organic 
compound  whose  key-formula  begins 
with  16.  Exceptions:  for  sugars, 
v.  Vol.  II,  p.  334;  for  salts,  v.  p.  51. 


*  Le  corps  dissout  est  un  compost 
organique  dont  la  formule  cl6  com¬ 
mence  par  16.  Exceptions:  pour  les 
sucres,  v.  Vol.  II,  p.  334;  pour  les 
sels,  v.  p.  51. 


*  Der  geloste  Stoff  ist  eine  orga- 
nische  Verbindung,  deren  Schlussel- 
formel  mit  16  beginnt.  Ausnahmen: 
Zuckerarten,  Bd.  II,  p.  334;  Salze, 
p.  51. 


*  La  sostanza  disciolta  5  un  com- 
posto  organico,  la  cui  formula  chiave 
comincia  eon  16.  Eccettuati:  gli 
zuccheri,  Vol.  II,  p.  334  ed  i  sali, 

p.  51. 
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Section  A.  d  =  dw  +  A  pa  +  Bp>2  Cp«3. —  ( Continued ) 


Formula 

Name 

t,  °c 

|  Range, 

1  Pa 

A 

B 

C 

± 

Lit. 

Used 

Conf. 

r 

17.5 

0-  9 

+  0.02494 

—  0.068 

0.0005 

(37) 

(94, 136) 

C2H2O4 

Oxalic  acid,  Continued . < 

20 

0-  4 

+  .025264 

-  .  0sl996 

+0.04254 

.0001 

(103) 

(82,  94) 

25 

0-  4 

+  ,025108 

-  . 031607 

+  ,0i208 

.00005 

(103) 

(100) 

C2H3CIO2 

20 

0-  32 

+  . 023648 

+  .  06302 

.0005 

(63,  64) 

(59,  82,  88) 

25 

0-  86 

+  .023602 

+  .06552 

+  .0:22 

.002 

(71) 

| 

0 

0-  70 

+  .024489 

+  ,042802 

-  .0?1291 

.0004 

(125) 

(7) 

C2H3CI3O2 

Chloral  hydrate  f . 1 

15 

0-  78 

+  .024455 

+  .042198 

+  .0j4366 

.0005 

(125) 

(7) 

30 

0-  90 

+  .024401 

+  .041887 

+  .0t6549 

.0005 

(125) 

(7*  32) 

C2H3N 

Acetonitrile . 

15 

0-  16 

-  .021175 

-  ,042024 

.001 

(122) 

C2H40 

Acetaldehyde . 

18 

0-  30 

+  ,032  5  5 

-  .  0616 

.001 

(49,  127,  129) 

C2Hl02 

Acetic  acid . 

v.  p.  123 

c2h5no 

15 

0-  6 

+  .  03639 

+  .04171 

.0002 

(121) 

(126) 

C2EUO 

Ethyl  alcohol . 

v.  p.  116 

C2H602 

Ethylene  glycol .  . j 

0 

0-100 

+  .021483 

+  ,052992 

-  .  075248 

.001 

(111) 

t 

15 

0-  6 

+  .02133 

-  .06108 

.0005 

(121) 

C2HsC1N 

Ethylamine  hydrochloride . 

21 

0-  65 

+  .021193 

-  .  06307 

-  .  0747 

.0005 

(107) 

C3H404 

Malonic  acid . 

20 

0-  40 

+  .  02389 

+  .O4IO66 

.001 

(118) 

(121) 

0 

0-100 

—  .  03856 

-  ,06449 

-  .  07588 

.001 

(113) 

t 

4 

0-100 

-  . 037648 

-  .041193 

+  ,0s272 

.001 

(117) 

t 

CaHeO 

Acetone . s 

15 

0-100 

-  .021009 

-  ,0S9682 

-  .  0s624 

.0005 

(117) 

I  (1  2  1  ) 

20 

0-100 

-  .021233 

-  ,053529 

-  .  075327 

.001 

(96) 

(59.1,  68)| 

25 

0-100 

-  .021171 

-  .  0s904 

-  . 0356 

.0005 

(117) 

(113)1 

CsHsO 

Allyl  alcoholf . 

0 

0-  89 

-  . 0s3729 

-  .041232 

+  .  0729  84 

.001 

(131) 

(74) 

C3H6O2 

Methyl  acetate . 

20 

0-  20 

~b  .  O34O 

-  ,0674 

.0001 

(98) 

(121) 

C3H602 

Propionic  acid . | 

18 

0-  10 

+  .  0395 

-  .0-1172 

.0005 

(133) 

(52) 

25 

0-  40 

+  . 039245 

-  .0599 

+  .  07361 

.0005 

(1  9,  67,  100) 

(97,  133) 

c3h6o3 

Lactic  acid . 

25 

0-  9 

+  .  02231 

+  .  0»186 

.0003 

(97,  100) 

(35) 

C3H7N02 

Urethane . 

20 

0-  56 

+  .021278 

-  .0324  5 

-  .  0734  37 

.0002 

(99) 

(126) 

CsHsO 

Propyl  alcohol . 

!).  p.  119 

C3H8O3 

Glycerol . 

v.  p.  121 

C4H4O4 

Maleic  acid . 

25 

0-  40 

+  .  0234 

+  .  0675 

.0005 

(132) 

(121) 

C4M6O4 

Succinic  acid . 

25 

0-5.5 

+  ,02304 

.0002 

(102) 

(63,  100,  121) 

34Hc06 

Malic  acid . < 

20 

0-  40 

+  .023933 

+  .069  57 

.001 

(118) 

(79,  134,  137) 

1 

25 

0-  40 

+  ,023736 

+  .04175 

.001 

(132) 

(25) 

15 

0-  15 

+  .  024482 

+  .04185 

.0005 

(72) 

( 1  2  1  ) 

17.5 

0-  50 

+  ,024455 

+  .04185 

.0001 

(59) 

(134) 

20 

0-  50 

+  .0244.32 

+  .041837 

.0005 

(134) 

(38,  82,  90,  92) 

c4h6o6 

Tartaric  acid  (d-,  1-,  or  dl-) . 

30 

0-  50 

+  .024335 

+  .04185 

(134) 

40 

0-  50 

+  .  024265 

~b  .  O4I85 

(134) 

50 

0-  50 

+  .024205 

+  .Oiiso 

(134) 

60 

0-  50 

+  .024  1  55 

+  .04IS5 

(134) 

C4Hs02 

n-Butyric  acid* . < 

IS 

0-  10 

+  .  03414 

+  ,0il31 

.0003 

(52,  1  20) 

(121) 

1 

25 

0-  62 

.  O30J.3P 

—  .O4I66 

+  . Oell 

.0005 

(19,67) 

(  9  7 ) 

| 

15 

0-  9 

+  . 0352 

.0001 

C 1  2  1 ) 

(52) 

CiHsCh 

Isobutyric  acid* . -j 

18 

0-  9 

+  .  0345 

.0001 

(52) 

(121) 

25 

0-  12 

+  .  0337 

.0001 

(19,  97) 

C4H10O 

Ethyl  ether* . < 

20 

0-  5 

-  ,02221 

+  .  0448 

.0001 

(98) 

(50) 

l 

25 

0-4.5 

-  .  02221 

.  0435 

.0001 

(50) 

(98,  113) 

C4H10O 

n-Butyl  alcohol*t . 

20 

0-7.9 

-  . 021651 

+  .  04285 

.0002 

(96) 

(120) 

C4H10O 

Isobutyl  alcohol* . / 

15 

0-  8 

-  .  02146 

+  .  056 

.0003 

(17,  121) 

20 

0-  8 

-  .02169 

+  .0438 

.0002 

(120) 

(130) 

C4H10O 

Trimethyl  carbinol* . ^ 

20 

0-100 

-  .02117 

-  ,041908 

+  .07957 

.001 

(18) 

(139) 

\ 

25 

0-100 

-  ,021286 

-  .04176 

+  .  07887 

.001 

(18) 

(139) 

C4H12CIN 

Diethylamine  hvdrochloride . 

21 

0-  36 

+  ,0s34 

+  .0s76 

.0004 

(107) 

(64) 

C5H4O2 

Furfuralf .  . 

20 

0-  8 

+  ,021827 

+  .05366 

.0002 

(70) 

(H2) 

1 

25 

0-  8 

+  .021664 

+  .0421 

.  0004 

(70) 

(!!!) 

CsHeN 

Pyridine*f . 

25 

0-  60 

+  .  03229 

-  .05204 

-  ,0S28 

.0003 

(54) 

(24,  30,  43,  1  1  3) 

CoHloOl! 

n-Valeric  acid . 

25 

0-  3 

+  .0334 

-  .  0427 

.0002 

(19) 

CsHloOs! 

Isovaleric  acid . 

25 

0-  5 

+  .  03253 

-  ,04282 

.0002 

(19) 

(® 7 ) 

CsH120 

Isoamyl  alcohol . 

20 

0-2.5 

+  .02155 

-  .043 

.0003 

(120) 

( 1 1 3 ) 

CcHsNOs 

p-Nitrophenol . 

15 

0-1.5 

+  .  0232  1  6 

-  .0455 

.0001 

(122) 

CeHsO 

Phenol .  I 

15 

0-  5 

+  .O2III 

-  .04283 

.0002 

(122) 

80 

0—  65 

+  .  03462 

-  .0686 

•  001§ 

(36) 

CetLeC^ 

Resorcinol . 

18 

O-  52 

+  .  02201 

+  .05519 

-  .  0sl9 

.0005 

(‘28) 

(126) 

CgHjN 

a-Pi  coline* . 

25 

0-  70 

-  .04386 

+  .  0el405 

-  .  0741  67 

.0006 

(54) 

CsHjN 

/3-Picoline* . 

25 

0-  60 

-  .04683 

-  .  0613 

.0004 

(54) 

CetlsO?  +  H2O 

Citric  acid  (hydrate) . 

18 

0-  50 

+  .  023824 

+  .041141 

+  .  0717 

.0005 

(128) 

(89) 

CeHisCIN 

Triethylamine  hydrochloride . 

21 

0-  54 

+  .O46 

+  .  0s558 

-  .  0s69 

.001 

(107) 

C7H14O8 

a-Methyl  glucoside . < 

0 

26-  51 

+  .  023  3  3  6 

+  .  06996 

+  .071544 

.0002 

(6) 

l 

30 

26-  51 

+  .023  1  51 

+  .059  75 

+  .  0s978 

.0002 

(6) 

C8Hs03 

Phenylglycolic  acid .  .. 

25 

0-  11 

+  .02207 

+  ,0423 

.001 

(26) 

(100) 

C8-H-I4O6 

Ethyl  tartratef . 

15 

0-  95 

+  .  022367 

+  .  06358 

-  .O76OO5 

.0005 

(48) 

(84,  143,  144) 

CsHwClN 

Tetraethylammonium  chloride . .  . 

21 

0-  63 

+  ,031884 

+  .  O56 

+  .07122 

.  0005 

(>07) 

C10U14N  2 

Nicotine* . 

20 

0-  60 

+  ,0s642 

+  ,  05454 

-  ,0t687 

.0003 

(53) 

(91, 135) 

CnHnOio 

Benzenepentacarboxylic  acid . 

25 

0-0.6 

+  025616 

-  .02117 

.00005 

(81) 

DENSITY— AQUEOUS  ORGANIC  SOLUTIONS 
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Section  B.  d  =  d,  +  A p„  +  Bp„,2  +  Cpw3 


Formula 

Name 

da 

t,  °C 

Range, 

Vw 

A 

B 

C 

± 

Lit. 

Used 

Conf. 

c4h8o2 

n-Butyric  acid . 

0.9534 

25 

0-38 

+0.021854 

-0.042314 

0.001 

(19,  67  ) 

I 

CAUOs 

Isobutyric  acid . 

0.9425 

26 

0-80 

+ 

.O2I8O8 

-  .042358 

+0.061253 

.001 

(36, 123) 

U°)t 

C4H10O 

Ethyl  ether . 

0.7077 

25 

'  0-1.1 

+ 

.0234 

+  .  0a36 

.0001 

(50) 

(1  1  3  )  J 

C4H10O 

n-Butyl  alcohol . 

0.S097 

20 

0-20 

+ 

.022103 

-  .04113 

.  0005 

(06) 

(MI 

C1H10O 

Isobutyl  alcohol . ^ 

0.8170 

0 

0-14 

+ 

.022437 

-  .04285 

.0002 

(139) 

t 

l 

0 . 8055 

15 

0-16 

+ 

.  02224 

-  .04129 

.0002 

(17) 

t 

C4H10O 

Trimethyl  carbinol . 

0.7856 

20 

0-20 

+ 

.022287 

+  ,0s275 

.0002 

(1 8,  139) 

c»h5n 

Pyridine . 

0.9776 

25 

0-40 

+ 

.021157 

-  .05536 

— 

•  0e2 

.001 

(43) 

(54,  30) 

CsH7N 

cx-Pi  coline . 

0.9404 

25 

0-30 

+ 

,022715 

-  .04393 

.0005 

(54) 

CeH7N 

/S-Picoline . 

0.9515 

25 

0-40 

+ 

.  021925 

-  .  04352 

+ 

.  0s25 

.0005 

(54) 

C10H14N2 

Nicotine . 

1 . 0093 

20 

0-40 

+ 

. 02199 

-  ,04331 

+ 

.0,315 

.0002 

(91) 

,53)t 

Section  C.  dt  =  do  +  Aj  +  B<2 


Formula 

Name 

P* 

do|| 

Range, 

°C 

A 

B 

± 

Lit. 

Used 

Conf. 

2.00 

(1.0094) 

7-80 

-0.042597 

-0.064313 

0.0004 

(u 

(104,  125) 

C2H3CI3O2 

Chloral  hydrate . ^ 

10.00 

(1.0476) 

7-80 

-  .047955 

-  ,064253 

.0004 

(7) 

(104,  125) 

CsHeO 

Allyl  alcohol . 

76.60 

0.9122 

0-45 

-  .O38 

-  .  0627 

.0003 

(74) 

(131) 

C4H10O 

n-Butyl  alcohol . 

80.95 

0.8614 

0-43 

-  ,037292 

-  .  0675 

.001 

(>) 

(96) 

4.62 

(1.0125) 

22-74 

-  ,0s232 

-  .  0s254 

.  0005 

(112) 

(70) 

C5H4O2 

Furfural . 

5.69 

(1.0140) 

22-74 

-  ,03221 

-  ,052  68 

.0005 

(112) 

(70) 

6.56 

(1.0155) 

22-74 

-  ,03211 

-  ,05290 

.0005 

(112) 

(70) 

9.34 

(1.0055) 

11-73 

-  ,03171 

-  .  063615 

.0005 

(113) 

(54) 

21.20 

(1.0115) 

14-73 

-  .  0337S 

-  .  0624  8 

.0005 

(113) 

(54) 

C5H0JM 

Pyridine . 

29.50 

(1.0145) 

12-72 

-  .  03463 

-  .0S235 

.0005 

(113) 

(54) 

40.40 

(1.0182) 

9-74 

-  .  03605 

-  .  0sl67 

.001 

(113) 

(54) 

5.00 

(1.0150) 

15-80 

-  .  032103 

-  ,052544 

.0005 

(144) 

(48) 

CsHuOe 

Ethyl  tartrate . 

10.00 

(1.0270) 

15-80 

-  .  032116 

-  .  0s2929 

.0005 

(144) 

(48) 

25.00 

(1.0665) 

15-80 

-  .  03401 

-  .  0s23 

.0005 

(!44) 

(48) 

*  For  data  on  more  concentrated  solutions,  v.  Section  B. 
t  For  data  regarding  thermal  expansion,  v.  Section  C. 

t  The  value  for  100  %  agrees  with  that  given  by  Brunei  and  Van  Bibber  (p.  27)  within  the  limit  of  error  indicated. 

§  Above  40  %  the  limit  of  error  is  possibly  0.002. 

|i  The  values  for  do,  which  are  enclosed  in  parentheses,  have  been  obtained  by  extrapolation  and  are  to  be  used  for  the  purpose  of  calculation  only . 


Table  2. — Miscellaneous  and  Fragmentary  Data  (the  (T- Arrangement) 


Formula 

Name 

Range, 

°C 

Range, 

P« 

Lit. 

CHCL 

Chloroform . 

0-55 

Satd.  sol. 

(10) 

ch2o 

Formaldehyde . 

18 

0-37 

(2) 

CHiNO 

Formamide . 

25 

1 . 7-100 

(23) 

0-84 

Satd.  sol. 

(116) 

5 

3-10 

(103) 

10 

3-10 

(103) 

15 

3-10 

(103) 

15,  30 

1.5-5. 9 

(95) 

CH4N2O 

Urea . 

15 

0-20 

(‘22) 

20 

3 

(126) 

25 

5.9 

(31) 

25 

1-46 

(23) 

30-80 

0-11 

(61) 

CHsN 

Methylamine . 

25 

0-3 

(55) 

CHeCIN 

Methylamine  hydrochloride . 

25 

0-6.7 

(55) 

rtoTTRuof) 

40-100 

45-100 

(29) 

C2HBr302 

Tribromoacetic  acid . 

16 

20,  30 

(51) 

C2HC130 

50-90 

2-100 

(60) 

0 

21-86 

(ll) 

0,  15,  30 

11-90 

(125) 

C2HC1302 

Trichloroacetic  acid . ’ 

16 

10-20 

(51) 

20 

10-58 

(141) 

16 

7.5 

(5!) 

C2H2C1202 

Dichloroacetic  acid . 

20 

13 

(82) 

25 

0-12 

(55) 

15 

2.2 

(121) 

16-30 

9 

(110) 

17-20 

3.5-7 

(58) 

17.5 

3.5-7 

(34) 

18 

4.5 

(66) 

C2H2O4 

Oxalic  acid . 

20 

2.4 

(80) 

20 

7.8 

(63) 

21 

7.4 

(56) 

30 

4.3 

(7S) 

30 

12.6 

(73) 

C-I+BrO, 

Bromoacetic  acid . 

16 

20,  30 

(51) 

Formula 

Name 

Range, 

°C 

Range, 

Vb 

Lit. 

0-47 

Satd.  sol. 

(116) 

4-45 

75.4 

(86) 

C2H3C1302 

Chloral  hydrate . ) 

11 

9-47 

C3) 

20 

4-33 

(56) 

20, 44 

o-so 

(104, 

C?Hi  N 

29 

50  %  vol. 

(105) 

C2HiO 

Acetaldehyde . 

17,  18 

30-100 

(49,  127) 

20 

4,  17 

(64) 

C+DCh 

Glycolic  acid . • 

20 

7.6 

(82) 

25 

4 

(100) 

c2h6i 

15-72 

0.3 

(113) 

0-68 

Satd.  sol. 

(116) 

25 

0-69 

(25) 

C2H5NO 

Acetamide . < 

25 

5.9 

(SI) 

25 

34 

(56) 

CoTUNOl 

20 

3.7 

(126) 

T.oHsNO 

25 

7.4 

(3i) 

C2H602S 

Dimethyl  sulfone . 

26 

2.5 

(5  6  ) 

c2h,n 

Dimethylamine . 

25 

0-3 

(55) 

24 

11 

(56) 

C2HsC1N 

Ethylamine  hydrochloride . . . .  < 

25 

1-8 

(5  5  ) 

c2h8cin 

Dimethylamine  hydrochloride .  , 

25 

1-8 

(55) 

15-25 

59 

(87) 

CsHoO 

Allyl  alcohol . 

15 

0-6 

(121) 

0-60 

0-100 

(113) 

15 

15-100 

(39) 

c3h6o 

Acetone . . * 

15 

1-10 

(9S) 

20,  25 

10-100 

(59.1) 

25 

10-100 

(46) 

0 

17-100 

(") 

4,  15,  25 

80 

(85) 

15 

0-7 

(121) 

C3Hc02 

Propionic  acid . 

16 

10,  33 

(51) 

17 

50-100 

(21) 

1 

20 

8-97 

(141) 

ii4 


INTERNATIONAL  CRITICAL  TABLES 


Table  2.- — Miscellaneous  and  Fragmentary  Data  (the  <L- Arrangement). — ( Continued ) 


Formula 


C3ILO2 


CiHeCR 


CdHeOe 


C^HeOe 


C4H7NO4 

C4Hs02 

CiHsCL 


C4Hg02 


C4Hs02 


C4Hs02 

C4HsN02 

C4H803 

CiH8N20s 

C4H9NO 

C4H10O 


C4H10O 


Name 


Propionic  acid,  Continued. 


C3H602 

Methyl  acetate . 

C3Hc02 

Ethyl  formate . 

C3H603 

Lactic  acid . 

C3HU03 

dLLactic  acid . 

CaHeOi 

Glyceric  acid . 

C3H7N 

Allylamine . 

C3H7NO 

Propionamide . ^ 

c3hsn2o 

C3II9N 

C3H9N 

Trimethylamine . | 

C3HI0C1N 

Trimethylamine  hydrochloride. 

C4H404 

Fumaric  acid . 

C1H404 

Maleic  acid . 

C4H5C1302 

Trichlorobutyric  acid . 

CiH602 

Crotonic  acid . 

CiHsOa 

Acetic  anhydride . 

CiHsOi 

Methyl  oxalate . 

C4H6O1 

Succinic  acid . 

Malic  acid. 


Diglycolic  acid. 


Tartaric  acid. 


Aspartic  acid. 


Methyl  propionate. 
Propyl  formate. 


n-Butyric  acid. 


Isobutyric  acid. 


Ethyl  acetate. 


Succinamide . 

Hydroxyisobutyric  acid. 
Asparagine . 


Butyramide . 
Ethyl  ether. 


Isobutyl  alcohol. 


Range, 

°C 

Range, 

V * 

Lit. 

Formula 

20 

10,  30,  50 

(12°) 

C1H10O 

20 

67-89 

(62) 

20 

13,  15 

(64  ) 

C4H10O 

20 

7.4 

(82) 

C4H10O 

25 

40-100 

(67) 

C1H11N 

25 

50-100 

(19) 

CiHiiN 

17-63 

5-10, 

85-95 

(113) 

C4H12C1N 

C4HUC1N 

10-40 

6,  95 

(113) 

C4Hi2C1N 

20 

9 

(82) 

C4H13NO 

20 

15,  34 

(6  4  ) 

20 

8.5,  11 

f  6  4  ) 

C6H402 

15 

0-5.7 

(121) 

CsIDOs 

25 

0-70 

(23) 

25 

7.3 

(31) 

25 

8.8 

(31) 

12-33 

10,  20,  30 

(113) 

CsHeN 

15 

0-6 

(121) 

15 

15-100 

(123) 

25 

0-6 

(55) 

25 

1-9 

(55) 

(121) 

15 

0.3 

C6H«04 

15,  20,  25 

44.6 

(87) 

20 

15,  18 

t64) 

C5H604 

25 

4 

(56) 

C5II604 

0,  18 

50-100 

(30) 

c6h8o2 

15 

0-1.5 

(121) 

CsHsOi 

20 

5.9 

(82) 

C6H804 

15 

2,  4.7 

(35) 

C5H10O 

15 

1.7,  3.3 

(121) 

(109) 

20 

8-70 

C6H10O2 

20 

1 . 7-24 

(“1  ) 

20 

6.7 

(82) 

25 

16 

(100) 

C5H10O2 

9-45 

17 

(11.5) 

20 

14 

(56) 

C6H10O2 

15-20 

5-50 

(58) 

CsHioOs 

15 

3.7-33 

( 1  0  6  ) 

CsHi20 

15 

4-15 

(35) 

IS 

4-45 

(119) 

20 

1-60 

(9“) 

CsHnO 

20 

1-15 

(6“) 

20 

4 

(80) 

CsHijO 

25 

7,  18 

(100) 

C6Hi3N 

15 

0.4 

(121) 

CeHiiCIN 

20-90 

0.5,  1.9 

(13) 

20 

1 . 2-2 . 8 

(5) 

CgHgO 

15 

1-4.4 

(121) 

c6h6o2 

15 

1,  2.2 

(12!) 

CeHeOa 

0 

11-71 

(") 

CeHefA 

0 

98-100 

(140) 

CgHoOs 

15 

83-100 

(39,  40) 

16 

12-35 

(51) 

c6h7n 

18 

10,  19,  36 

(44) 

20 

30-100 

(I24) 

c6h»cin 

20 

8.8 

(82) 

20 

76-90 

(62) 

15 

72-87 

(4  8  ) 

C6Hs07 

20 

5-20 

(120) 

20 

8.8 

(82) 

20 

13,  17 

(6  4  ) 

C6H10O3 

0-40 

6.6-10, 
Satd.  sol. 

(76) 

C6H10O4 

CeHio04 

15 

0-4.4 

(121) 

CeHioOs 

17-63 

4,  7.6,  96 

(113) 

CeHuCA 

0-84 

Satd.  sol. 

(116) 

15 

1.3-5 

(121) 

C6Hi203 

20 

0-1.4 

(5) 

25 

1-18 

(23) 

C6H1205 

25 

8.7 

(31) 

CgHhOg 

0 

12,  99 

(16) 

CgHuCIN 

15-75 

1.5-10  % 
vol. 

(138) 

C7HsO 

20 

2-8 

(22) 

C7H1206 

20 

82-95 

(130) 

C«Hg04 

25 

2-5, 

82-95 

(130) 

CsHs02 

CsHioOs 

Name 


sec.-Butyl  alcohol. 


CbHhOs 

CsH2oC1N 


Trimethyl  carbinol . 

Erythritol . 

Butylamine . 

Diethylamine . 

Diethylamine  hydrochloride.  .  .  . 

Butylamine  hydrochloride . 

Tetramethylammonium  chloride 
Tetramethylamnionium  hydrox¬ 
ide . 

Furfural . 

Pyromucic  acid . 


Pyridine. 


Citraconio  acid. 


Itaconic  acid. 


Mesaconic  acid . 

Allyl  acetate . 

Glutaric  acid . 

Methylsuccinic  acid. 
Diethyl  ketone . 


n-Valeric  acid. 


Isovaleric  acid. 


Ethyl  propionate. 
Propyl  acetate. . . , 
sec. -Amyl  alcohol. 

Isoamyl  alcohol. . 


Dimethyl  ethyl  carbinol. . . 

Amylamine . 

Amylamine  hydrochloride. 

Phenol . 


Catechol. . .  . 
Hydroquinol 
Resorcinol. . . 
Pyrogallol.  .  . 


Aniline. 


Aniline  hydrochloride. 


Citric  acid . 


Ethyl  acetoacetate . 

Ethylene  glycol  diacetate. 

Ethyl  oxalate . 

Methyl  tartrate . 

Propyl  propionate . 


Paraldehyde. 


Quercitol . 

Mannitol . 

Triethylamine  hydrochloride. . . 
m-Cresol .  . 


Quinic  acid. 


o-Phthalic  acid . 

Phenylacetic  acid . 

Diacetyltartaric  acid . 

Ethyl  tartrate . 

Tetraethylammonium  chloride. 


Range, 

°C 

20 

0-70 

19.5 
20 
20 
25 
20 
25 

25 

22-97 

25.8 

0 

0-70 

0-100 

9- 74 
15 

15-87 

25 

15-25 
27.7 
24,  25 
25 
28 
15 

4,  15,  25 
25 

10- 71 
18 
25 
15 
15 
20 
25 
15 
15 
20 

8-74 

15 

15.5 
20 
15 
20 
20 

15-90 

38-80 

20 

20 

0-85 

20 

13- 97 

15- 80 

25 

12 

15 

20 

20 

25 

14- 72 

16- 74 

17- 74 
16-79 

15 

15 

16-70 

19,  22 
20 
25 

11- 95 
20 
25 
25 
25 
25 

13-99 

25 


Range, 

P> 


0-17.8, 

64-100 

63-100 

14.3 
8,  15,  29 
11,  15.8 

1-7.4 
5,  7,  9 
1-9 

0-4.5 

96 

2.2 

9-100 

67 

33-100 
66,  78,  90 
1-36 
12-87 
30-60 

47.4 
7 

2.6,  4.2 

1-2 

3.7 
1.2 

42.3 
1. 1-3.2 

2.2,  4.8 
0-2.5 
87,  98 
84-100 

1.3,  2.5 
2,  4,  100 

89,  99 
0.6,  1.3 

1.3 

89.8-100 
3,  94 
1-2 
90-96 
0-3.3 

1- 4.4 

5.8,  6.6 

3.8,  6.6 

0-6 

9.5- 65 
5.5 
5.5 

Satd.  sol. 

6.3 
3,  95 
0-3.3 
vol.  % 

22 

4- 36 
1.9 
1-26 

7 

8.7 
3-10 

5- 81 

1.8,  4.6 
5-75 
0.4 

1.6- 6. 6 

1.3,  6.4, 

7.7 

5.7,  7.7 
9 

1.7-13.7 
2,  95 
10,  18 

5.3 
0.7 
0.6 
0-19 
50-75 

2- 16 


Lit. 


(12) 

(83) 

(56) 

(64) 

(64) 

(55) 

(64) 

(55) 

(55) 
(112) 

(56) 

(4) 

(74) 

(30) 

(113) 

(122) 

(47) 
(27) 
(87) 
(56) 
(56) 
(102) 
(56) 
(121) 
(87) 
(102) 
(113) 
(52) 
(19) 
(39,  40) 
(121) 
(120) 
(19) 
(121) 
(121) 
(12) 
(113) 
(120) 
(33) 
(22) 
(121) 
(64) 

(64) 

(138) 

(36) 

(126) 

(126) 

(116) 

(126) 

(113) 

(138) 

(11") 

(106) 

(35) 

(94) 

(82) 

(100) 

(US', 

(113) 

(113) 

(113) 

(121) 

(121) 

(113) 

(56) 

(126) 

(55) 
(113) 

(56) 
(100) 
(101) 
(100) 
(!5) 

(143,  144) 
(55) 
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Formula  ; 

Name 

Range, 

°C 

Range, 

Vs 

Lit. 

C9H7N 

Quinoline . 

8-95 

82,  89,  95 

(ns) 

oninNcus 

Trimethylsulfanilic  acid . 

25 

0-2 

(57) 

CioHsOsS 

/3-Naphthalenesulfonic  acid . 

30 

57 

(73) 

0-40 

7-51 

(135) 

C10H14N2 

Nicotine . 

20 

9-100 

(65) 

20 

33-86 

(125) 

74 

69.2 

(48) 

C10H16O4 

Camphoric  acid . 

21 

1 

(56) 

C11H12N2O 

Antipyrine . 

20 

9.3 

(126) 
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DENSITY  OF  CERTAIN  AQUEOUS  ORGANIC  SOLUTIONS 

H.  W.  Bearce,  Grace  C.  Mulligan  and  Merriel  P.  Maslin 


A.  SOLUTIONS  CONTAINING  ONE  SOLUTE  ONLY. 
AQUEOUS  SOLUTIONS  OF  METHYL,  ETHYL, 

AND  PROPYL  ALCOHOLS,  GLYCEROL  AND 
FORMIC  AND  ACETIC  ACIDS 

All  compositions  are  in  Wt.  %  in  vacuo.  All  density  values  are 
d{  =  g/ml  in  vacuo. 


CH3OH,  Methyl  Alcohol 

V.  also  (L  11,  19,  20,  31,  35,  42,  46,  49,  51,  65,  67,  78,  79,  80, 

81,  83,  86,  88) 


0  (15) 

10  (15) 

15.56 

(15) 

20  (15) 

15  (17) 

0 

0 . 9999 

0 . 9997 

0 . 9990 

0.9982 

0.99913 

1 

.9981 

.9980 

.9973 

.9965 

.99727 

2 

.9963 

.9962 

.9955 

.9948 

.99543 

3 

.9946 

.9945 

.9938 

.9931 

.99370 

4 

.9930 

.9929 

.9921 

.9914 

.99198 

5 

.9914 

.9912 

.9904 

.9896 

.99029 

6 

.9899 

.9896 

.9889 

.9880 

.98864 

7 

.9884 

.9881 

.9872 

9863 

.98701 

8 

.9870 

.9865 

.9857 

.9847 

.98547 

\°C 

0  (I5) 

10  (15) 

15.56 

(15) 

20  (15) 

15  (17) 

9 

0 . 9856 

0.9849 

0 . 9841 

0.9831 

0.98394 

10 

.9842 

.9834 

.9826 

.9815 

.98241 

11 

.9829 

.9820 

.9811 

.9799 

.98093 

12 

.9816 

.9805 

.9796 

.9784 

.97945 

13 

.9804 

.9791 

.9781 

.9768 

.97802 

14 

.9792 

.9778 

.9766 

.9754 

.97660 

15 

.9780 

.9764 

.9752 

.9740 

.97518 

16 

.9769 

.9751 

.9738 

.9725 

.97377 

17 

.9758 

.9739 

.9723 

.9710 

.97237 

18 

.9747 

.9726 

.9709 

.9696 

.97096 

19 

.9736 

.9713 

.9695 

.9681 

.96955 

20 

.9725 

.9700 

.9680 

.9666 

.96814 

21 

.9714 

.9687 

.9666 

.9651 

.96673 

22 

.9702 

.9673 

.9652 

.9636 

.96533 

23 

.9690 

.9660 

.9638 

.9622 

.96392 

24 

.9678 

.9646 

.9624 

.9607 

.96251 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 


INTERNATIONAL  CRITICAL  TABLES 


JOHOL.- 


15.56 

(15) 


0.9609 

.9595 

.9580 

.9565 

.9550 

.9535 

.9521 

.9505 

.9489 

.9473 

.9456 
.9440 
.9422 
.  9405 
.9387 

.9369 

.9351 

.9333 

.9315 

.9297 

.9279 

.9261 

.9242 

.9223 

.9204 


( Continued ) 

/  o 

/  ° 

0  (15) 

10  (is) 

15.56 

(15) 

20  (15) 

15  (I7) 

15  (17) 

78 

0.8680 

0.8602 

0.8554 

0.8518 

0.85551 

0.9592 

0.96108 

79 

.8657 

.8577 

.8529 

.8494 

.85300 

.9576 

.95963 

.9562 

.95817 

80 

.8634 

.8551 

.8503 

.8469 

. 85048 

.9546 

.95668 

81 

.8610 

.8527 

.8478 

.8446 

.84794 

.9531 

.95518 

82 

.8585 

.8501 

.8452 

.8420 

.84536 

83 

.8560 

.8475 

.8426 

.8394 

. 84274 

.9515 

.95366 

84 

.8535 

.8449 

.8400 

.8366 

.84009 

.9499 

.95213 

.9483 

.95056 

85 

.8510 

.8422 

.8374 

.8340 

.83742 

.9466 

. 94896 

86 

.8483 

.8394 

.8347 

.8314 

.83475 

.9450 

.94734 

87 

.8456 

.8367 

.8320 

.8286 

. 83207 

88 

.8428 

.8340 

.8294 

.8258 

. 82937 

.9433 

. 94570 

89 

.8400 

.8314 

.8267 

.8230 

.82667 

.9416 

. 94404 

.9398 

.94237 

90 

.8374 

.8287 

.8239 

.8202 

. 82396 

.9381 

. 94067 

91 

.8347 

.8261 

.8212 

.8174 

.82124 

.9363 

.93894 

92 

.8320 

.8234 

.8185 

.8146 

.81849 

93 

.8293 

.8208 

.8157 

.8118 

.81568 

.  yo4o 

.  yo  ( Z\j 

94 

.8266 

.8180 

.8129 

.8090 

.81285 

.9327 

.  93543 

9309 

93365 

Q9QH 

OQ1  Q£ 

95 

.8240 

.8152 

.8101 

.8062 

.80999 

Q979 

96 

.8212 

.8124 

.8073 

.8034 

.80713 

. youui 

97 

.8186 

.8096 

.8045 

.8005 

. 80428 

.9252 

.92815 

98 

.8158 

.8068 

.8016 

.7976 

.80143 

.9234 

. 92627 

99 

.8130 

.8040 

.7987 

.7948 

. 79859 

.9214 

.92436 

.9196 

. 92242 

100 

.8102 

.8009 

.7959 

.7917 

. 79577 

.9176 

. 92048 

CaELOH,  Ethyl  Alcohol  (5) 

9185 

9166 

.9156 

9135 

.91852 

91653 

For  bibliography,  v.  (56) 

50,  51 

)  V.  also  (^j  7,  14,  23,  31,  35,  38 

64,  67,  71,  74,  83,  87) 

,  39,  49, 

9146 

.9114 

.91451 

\°C 

10 

15 

20 

25 

30 

35 

40 

9126 

.9094 

. 91248 

9106 

.9073 

.91044 

0 

0.99973 

0.99913 

0 . 99823 

0.99708 

0.99568 

0.99406'0. 99225 

1 

785 

725 

636 

520 

379 

217 

034 

9086 

.9052 

.90839 

2 

602 

542 

453 

336 

194 

031 

. 98846 

9065 

.9032 

.90631 

3 

426 

365 

275 

157 

014 

. 98849 

663 

9045 

.9010 

.90421 

4 

258 

195 

103 

. 98984 

.98839 

672 

485 

9024 

.8988 

.90210 

9002 

.8968 

.89996 

5 

098 

032 

.98938 

817 

670 

501 

311 

6 

.98946 

. 98877 

780 

656 

507 

335 

142 

89S0 

.8946 

.89781 

7 

801 

729 

627 

500 

347 

172 

.97975 

8958 

.8924 

.89563 

8 

660 

584 

478 

346 

189 

009 

808 

8936 

.8902 

.89341 

9 

524 

442 

331 

193 

031 

.97846 

641 

8913 

.8879 

.89117 

8890 

.8856 

.88890 

10 

393 

304 

187 

043 

.97875 

685 

475 

11 

267 

171 

047 

. 97897 

723 

527 

312 

8867 

.8834 

.88662 

12 

145 

041 

.97910 

753 

573 

371 

150 

8844 

.8811 

.88433 

13 

026 

.97914 

775 

611 

424 

216 

. 96989 

8820 

.8787 

.88203 

14 

.97911 

790 

643 

472 

278 

063 

829 

8797 

.8763 

.87971 

8771 

.8738 

.87739 

15 

800 

669 

514 

334 

133 

.96911 

670 

16 

692 

552 

387 

199 

.96990 

760 

512 

8748 

.8715 

.87507 

17 

583 

433 

259 

062 

844 

607 

352 

8726 

.8690 

.87271 

18 

473 

313 

129 

. 96923 

697 

452 

189 

8702 

.8665 

.87033 

19 

363 

191 

.96997 

782 

547 

294 

023 

8678 

.8641 

. 86792 

8653 

.8616 

.86546 

20 

252 

068 

864 

639 

395 

134 

. 95856 

21 

139 

. 96944 

729 

495 

242 

.95973 

687 

8629 

.8592 

.86300 

22 

024 

818 

592 

348 

087 

809 

516 

8604 

.8567 

.86051 

23 

.96907 

689 

453 

199 

.95929 

643 

343 

8579 

.  8542 

.85801 

24 

787 

558 

312 

048 

769 

476 

168 
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CJUOH,  Ethyl  Alcohol  (5). — ( Continued ) 


\°c 

10 

15 

20 

25 

30 

35 

40 

25 

0.96665 

0 . 96424 

0.96168 

0 . 95895 

0 . 95607 

0.95306 

0.94991 

26 

539 

287 

020 

738 

442 

133 

810 

27 

406 

144 

.95867 

576 

272 

. 94955 

625 

28 

268 

. 95996 

710 

410 

098 

774 

438 

29 

125 

844 

548 

241 

. 94922 

590 

248 

30 

.95977 

686 

382 

067 

741 

403 

055 

31 

823 

524 

212 

.  94890 

557 

214 

. 93860 

32 

665 

357 

038 

709 

370 

021 

662 

33 

502 

186 

.94860 

525 

180 

. 93825 

461 

34 

334 

Oil 

679 

337 

.93986 

626 

257 

35 

162 

. 94832 

494 

146 

790 

425 

051 

36 

.94986 

650 

306 

. 93952 

591 

221 

.92843 

37 

805 

464 

114 

756 

390 

016 

634 

38 

620 

273 

.93919 

556 

186 

.  92808 

422 

39 

431 

079 

720 

353 

.92979 

597 

208 

40 

238 

. 93882 

518 

148 

770 

385 

.91992 

41 

042 

682 

314 

.  92940 

558 

170 

774 

42 

.  93842 

478 

107 

729 

344 

.91952 

554 

43 

639 

271 

. 92897 

516 

128 

733 

332 

44 

433 

062 

685 

301 

.91910 

513 

108 

45 

226 

. 92852 

472 

085 

692 

291 

.  90884 

46 

017 

640 

257 

.91868 

472 

069 

660 

47 

. 92806 

426 

041 

649 

250 

. 90845 

434 

48 

593 

211 

.91823 

429 

028 

621 

207 

49 

379 

.91995 

604 

208 

.  90805 

396 

. 89979 

50 

162 

776 

384 

. 90985 

580 

168 

750 

51 

.91943 

555 

160 

760 

353 

.  89940 

519 

52 

723 

333 

.90936 

534 

125 

710 

288 

53 

502 

110 

711 

307 

. 89896 

479 

056 

54 

279 

.90885 

485 

079 

667 

248 

. 88823 

55 

055 

659 

258 

. 89850 

437 

016 

589 

56 

.90831 

433 

031 

621 

206 

.88784 

356 

57 

607 

207 

. 89803 

392 

.88975 

552 

122 

58 

381 

.89980 

574 

162 

744 

319 

.87888 

59 

154 

752 

344 

.88931 

512 

085 

653 

60 

. 89927 

523 

113 

699 

278 

.87851 

417 

61 

698 

293 

. 88882 

466 

044 

615 

180 

62 

468 

062 

650 

233 

. 87809 

379 

.86943 

63 

237 

.88830 

417 

.87998 

574 

142 

705 

64 

006 

597 

183 

763 

337 

.86905 

466 

65 

.88774 

364 

.87948 

527 

100 

667 

227 

66 

541 

130 

713 

291 

.86863 

429 

.85987 

67 

308 

.87895 

477 

054 

625 

190 

747 

68 

074 

660 

241 

.86817 

387 

.85950 

507 

69 

.87839 

424 

004 

579 

148 

710 

266 

70 

602 

187 

.86766 

340 

.85908 

470 

025 

71 

365 

. 86949 

527 

100 

667 

228 

.84783 

72 

127 

710 

287 

.85859 

426 

. 84986 

540 

73 

.86888 

470 

047 

618 

184 

743 

297 

74 

648 

229 

.85806 

376 

.84941 

500 

053 

75 

408 

. 85988 

564 

134 

698 

257 

. 83809 

76 

168 

747 

322 

.84891 

455 

013 

564 

77 

. 85927 

505l 

079 

647 

211 

.83768 

319 

\°C 

%\ 

10 

15 

20 

25 

30 

35 

— 

40 

78 

0.85685 

0 . 85262 

0.84835 

0.84403 

0 . 83966 

0.83523 

0.83074 

79 

442 

018 

590 

158 

720 

277 

. 82827 

80 

197 

.84772 

344 

.83911 

473 

029 

578 

81 

. 84950 

525 

096 

664 

224 

. 82780 

329 

82 

702 

277 

.83848 

415 

.82974 

530 

079 

83 

453 

028 

599 

164 

724 

279 

.81828 

84 

203 

.83777 

348 

.82913 

473 

027 

576 

85 

.83951 

525 

095 

660 

220 

.81774 

322 

86 

697 

271 

. 82840 

405 

.81965 

519 

067 

87 

441 

014 

583 

148 

708 

262 

.80811 

88 

181 

. 82754 

323 

.81888 

448 

003 

552 

89 

.82919 

492 

062 

626 

186 

. 80742 

291 

90 

654 

227 

.81797 

362 

. 80922 

478 

028 

91 

386 

.81959 

529 

094 

655 

211 

.79761 

92 

114 

688 

257 

. 80823 

384 

. 79941 

491 

93 

.81839 

413 

. 80983 

549 

111 

669 

220 

94 

561 

134 

705 

272 

.  79835 

393 

. 78947 

95 

278 

.  80852 

424 

.79991 

555 

114 

670 

96 

.80991 

566 

138 

706 

271 

. 78831 

388 

97 

698 

274 

. 79846 

415 

.78981 

542 

100 

98 

399 

. 79975 

547 

117 

684 

247 

. 77806 

99 

094 

670 

243 

.78814 

382 

.  77946 

507 

100 

.  79784 

360 

. 78934 

506 

075 

641 

203 

Density  (g/ml)  of  Mixtures  of  C2H6OH  and  H20  at  20°C 


*  indicates  change  in  the  first  two  decimal  places 


% 

alcohol  by 
weight 

Tenths  of  % 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0 . 99823 

S04 

785 

766 

748 

729 

710 

692 

673 

655 

1 

636 

618 

599 

581 

562 

544 

525 

507 

489 

471 

2 

453 

435 

417 

399 

381 

363 

345 

327 

310 

292 

3 

275 

257 

240 

222 

205 

188 

171 

154 

137 

120 

4 

103 

087 

070 

053 

037 

020 

003 

*987 

*971 

*954 

5 

.98938 

922 

906 

890 

874 

859 

843 

827 

811 

796 

6 

780 

765 

749 

734 

718 

703 

688 

673 

658 

642 

7 

627 

612 

597 

582 

567 

553 

538 

523 

508 

493 

8 

478 

463 

449 

434 

419 

404 

389 

374 

360 

345 

9 

331 

316 

301 

287 

273 

258 

244 

229 

215 

201 

10 

187 

172 

158 

144 

130 

117 

103 

089 

075 

061 

11 

047 

033 

019 

006 

*992 

*978 

*964 

*951 

*937 

*923 

12 

.97910 

896 

883 

869 

855 

842 

828 

815 

801 

788 

13 

775 

761 

748 

735 

722 

709 

696 

683 

670 

657 

14 

643 

630 

617 

604 

591 

578 

565 

552 

539 

526 

15 

514 

501 

488 

475 

462 

450 

438 

425 

412 

400 

16 

387 

374 

361 

349 

336 

323 

310 

297 

284 

272 

17 

259 

246 

233 

220 

207 

194 

181 

168 

155 

142 

18 

129 

116 

103 

089 

076 

063 

050 

037 

024 

010 

19 

. 96997 

984 

971 

957 

944 

931 

917 

904 

891 

877 

20 

864 

850 

837 

823 

810 

796 

783 

769 

756 

742 

21 

729 

716 

702 

688 

675 

661 

647 

634 

620 

606 

22 

592 

578 

564 

551 

537 

523 

509 

495 

481 

467 

23 

453 

439 

425 

411 

396 

382 

368 

354 

340 

326 

24 

312 

297 

283 

269 

254 

240 

225 

211 

196 

182 

118 


INTERNATIONAL  CRITICAL  TABLES 


Density  (g/ml)  of  Mixtures  of  C2H6OH  and  H20  at  20°C.  — 

(' Continued ) 

% 

alcohol  by 

Tenths  of  % 

% 

Tpnt.hs  of 

weight 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

alcohol  by 

75 

0.85564 

540 

515 

491 

467 

443 

419 

394 

370 

346 

weight 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

76 

322 

297 

273 

249 

225 

200 

176 

152 

128 

103 

25 

0.96168 

153 

139 

124 

109 

094 

080 

065 

050 

035 

77 

079 

055 

031 

006 

*982 

*958 

*933 

*909 

*884 

*860 

26 

020 

005 

*990 

*975 

*959 

*944 

*929 

*914 

*898 

*883 

78 

.84835 

811 

787 

762 

738 

713 

689 

664 

640 

615 

27 

.95867 

851 

836 

820 

80i5 

789 

773 

757 

742 

726 

79 

590 

566 

541 

517 

492 

467 

443 

418 

393 

369 

28 

710 

694 

678 

662 

646 

630 

613 

597 

581 

565 

29 

548 

532 

516 

499 

483 

466 

450 

433 

416 

400 

80 

344 

319 

294 

270 

245 

220 

196 

171 

146 

121 

81 

096 

072 

047 

022 

*997 

*972 

*947 

*923 

*898 

*873 

30 

382 

365 

349 

332 

315 

298 

281 

264 

247 

230 

82 

.83848 

823 

798 

773 

748 

723 

698 

674 

649 

624 

31 

212 

195 

178 

161 

143 

126 

108 

091 

074 

056 

83 

599 

574 

549 

523 

498 

473 

448 

423 

398 

373 

32 

038 

020 

003 

*985 

*967 

*950 

*932 

*914 

*896 

*878 

84 

348 

323 

297 

272 

247 

222 

196 

171 

146 

120 

33 

.94860 

842 

824 

806 

788 

770 

752 

734 

715 

697 

34 

679 

660 

642 

624 

605 

587 

568 

550 

531 

512 

85 

095 

070 

044 

019 

*994 

*968 

*943 

*917 

*892 

*866 

86 

.82840 

815 

789 

763 

738 

712 

686 

660 

635 

609 

35 

494 

475 

456 

438 

419 

400 

382 

363 

344 

325 

87 

583 

557 

531 

505 

479 

453 

427 

401 

375 

349 

36 

306 

287 

268 

249 

230 

211 

192 

172 

153 

134 

88 

323 

297 

271 

245 

219 

193 

167 

140 

114 

088 

37 

114 

095 

075 

056 

036 

017 

*997 

*978 

*958 

*939 

89 

062 

035 

009 

*983 

*956 

*930 

*903 

*877 

*850 

*824 

38 

.93919 

899 

879 

859 

840 

820 

800 

780 

760 

740 

39 

720 

700 

680 

660 

640 

620 

599 

579 

559 

539 

90 

.81797 

770 

744 

717 

690 

664 

637 

610 

583 

556 

91 

529 

502 

475 

448 

421 

394 

366 

339 

312 

285 

40 

518 

498 

478 

458 

437 

417 

396 

376 

356 

335 

92 

257 

230 

203 

175 

148 

120 

093 

066 

038 

010 

41 

314 

294 

273 

253 

232 

212 

191 

170 

149 

129 

93 

.80983 

955 

928 

900 

872 

844 

817 

789 

761 

733 

42 

107 

086 

065 

044 

023 

002 

*981 

*960 

*939 

*918 

94 

705 

677 

649 

621 

593 

565 

537 

509 

480 

452 

43 

. 92S97 

876 

855 

834 

812 

791 

770 

749 

728 

707 

44 

685 

664 

642 

621 

600 

579 

557 

536 

515 

493 

95 

424 

395 

367 

338 

310 

281 

253 

224 

195 

166 

96 

138 

109 

080 

051 

022 

*993 

*963 

*934 

*905 

*875 

45 

472 

450 

429 

408 

386 

365 

343 

322 

300 

279 

97 

.79846 

816 

787 

757 

727 

698 

668 

638 

608 

578 

46 

257 

236 

214 

193 

171 

150 

128 

106 

085 

063 

98 

547 

517 

487 

456 

426 

396 

365 

335 

305 

274 

47 

041 

019 

*997 

*976 

*954 

*932 

*910 

*889 

*867 

*845 

99 

243 

213 

182 

151 

120 

089 

059 

028 

*997 

*966 

48 

.91823 

801 

780 

758 

736 

714 

692 

670 

648 

626 

49 

604 

582 

560 

538 

516 

494 

472 

450 

428 

406 

100 

.78934 

50 

384 

361 

339 

317 

295 

272 

250 

228 

206 

183 

Specific  Gravity  at  60/60°F  (15. 56/15. 56°C)  of  Mixtures  (by 

51 

160 

138 

116 

093 

071 

049 

026 

004 

*981 

*959 

Volume) 

OF 

C2H6OH  and  H2G 

52 

. 90936 

914 

891 

869 

846 

824 

801 

779 

756 

734 

*indi  cates 

change  in  first  two  decimal  places. 

See 

next 

line, 

53 

711 

689 

666 

644 

621 

598 

576 

553 

531 

508 

column  U 

54 

485 

463 

440 

417 

395 

372 

349 

327 

304 

281 

%  alcohol 

Tenths  of  % 

by  volume 

55 

258 

236 

213 

190 

167 

145 

122 

099 

076 

054 

at  60°F 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

56 

031 

008 

*985 

*962 

*939 

*917 

*894 

*871 

*848 

*825 

0 

1 . 00000 

*985 

*970 

*955 

*940 

*925 

*910 

*895 

*880 

*865 

57 

. 89803 

780 

757 

734 

711 

688 

665 

643 

620 

597 

1 

0.99^50 

835 

820 

806 

791 

776 

761 

747 

732 

717 

58 

574 

551 

528 

505 

482 

459 

436 

413 

390 

367 

2 

703 

688 

674 

659 

645 

630 

616 

602 

587 

573 

59 

344 

321 

298 

275 

252 

229 

206 

183 

160 

137 

3 

559 

545 

531 

516 

502 

488 

474 

460 

446 

432 

4 

419 

405 

391 

378 

364 

350 

336 

323 

309 

296 

60 

113 

090 

067 

044 

021 

*998 

*975 

*951 

*928 

*905 

61 

.88882 

859 

836 

812 

789 

766 

743 

720 

696 

673 

5 

282 

269 

255 

242 

228 

215 

202 

189 

176 

163 

62 

650 

626 

603 

580 

557 

533 

510 

487 

463 

440 

6 

150 

137 

124 

111 

098 

085 

073 

060 

047 

035 

63 

417 

393 

370 

347 

323 

300 

277 

253 

230 

206 

7 

022 

009 

*997 

*984 

*972 

*960 

*947 

*935 

*923 

*911 

64 

183 

160 

136 

113 

089 

066 

042 

019 

*995 

*972 

8 

. 98899 

887 

875 

863 

851 

838 

826 

814 

803 

791 

9 

779 

767 

755 

743 

731 

720 

708 

696 

684 

672 

65 

.87948 

925 

901 

878 

854 

831 

807 

784 

760 

737 

66 

713 

689 

666 

642 

619 

595 

572 

548 

524 

501 

10 

661 

649 

637 

625 

614 

602 

590 

579 

567 

556 

67 

477 

454 

430 

406 

383 

359 

336 

312 

288 

265 

11 

544 

532 

521 

509 

498 

487 

475 

464 

452 

441 

68 

241 

218 

194 

170 

147 

123 

099 

075 

052 

028 

12 

430 

419 

408 

396 

385 

374 

363 

352 

341 

330 

69 

004 

*981 

*957 

*933 

*909 

*885 

*862 

*838 

*814 

*790 

13 

319 

308 

297 

286 

275 

264 

254 

243 

232 

221 

14 

210 

200 

190 

179 

168 

157 

147 

136 

125 

115 

70 

. 86766 

742 

718 

694 

671 

647 

623 

599 

575 

551 

71 

527 

503 

479 

455 

431 

407 

383 

359 

335 

311 

15 

104 

093 

083 

072 

062 

0.51 

040 

030 

019 

009 

72 

287 

263 

239 

215 

191 

167 

143 

119 

095 

071 

16 

. 97998 

988 

977 

967 

956 

946 

936 

925 

915 

905 

73 

047 

022 

*998 

*974 

*950 

*926 

*902 

*878 

*854 

*830 

17 

895 

885 

875 

864 

854 

844 

834 

824 

814 

804 

74 

.85806 

781 

757 

733 

709 

685 

661 

636 

612 

588 

18 

794 

784 

774 

764 

754 

744 

734 

724 

714 

704 

I 

19 

694 

684 

674 

664 

654 

645 

635 

625 

615 

605 

* 
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Specific  Gravity  at  60/60°F  (15.56/15.56°C)  of  Mixtures  (by 
Volume)  of  C2H5OH  and  H2O. —  ■{Continued') 


%  alcohol 

by  volume 
at  60 °F 

Tenths  of  % 

0 

1 

2 

3 

1  4 

5 

6 

7 

8 

9 

20 

0.97596 

586 

576 

566 

556 

54( 

536 

526 

516 

506 

21 

496 

486 

476 

466 

456 

446 

43C 

425 

415 

405 

22 

395 

385 

375 

365 

354 

341 

331 

324 

313 

303 

23 

293 

283 

272 

262 

252 

241 

231 

221 

21C 

200 

24 

189 

179 

168 

158 

147 

131 

126 

116 

105 

095 

25 

084 

073 

063 

052 

042 

031 

02C 

010 

*999 

*988 

26 

.96978 

967 

957 

946 

935 

921 

911 

903 

892 

881 

27 

870 

859 

848 

837 

826 

815 

801 

793 

782 

771 

28 

760 

749 

738 

727 

715 

701 

693 

682 

671 

659 

29 

648 

637 

625 

614 

603 

591 

58C 

568 

557 

546 

30 

534 

522 

511 

499 

488 

47C 

464 

453 

441 

429 

31 

418 

406 

394 

382 

370 

358 

346 

334 

321 

309 

32 

296 

284 

271 

259 

246 

231 

221 

209 

196 

183 

33 

170 

157 

144 

132 

119 

10C 

093 

080 

067 

054 

34 

041 

028 

015 

002 

*988 

*975 

*962 

*948 

*935 

*921 

35 

.95908 

894 

881 

867 

854 

84C 

826 

812 

798 

784 

36 

770 

756 

742 

728 

714 

70C 

685 

671 

657 

643 

37 

628 

614 

599 

585 

570 

556 

541 

526 

512 

497 

38 

482 

467 

452 

437 

423 

408 

393 

378 

362 

347 

39 

332 

317 

302 

286 

271 

256 

240 

225 

209 

194 

40 

178 

162 

147 

131 

115 

100 

084 

068 

052 

036 

41 

020 

004 

*988 

*972 

*956 

*940 

*923 

*907 

*891 

*875 

42 

. 94858 

842 

825 

809 

792 

776 

759 

743 

726 

710 

43 

693 

676 

660 

643 

626 

609 

592 

575 

558 

541 

44 

524 

507 

490 

473 

455 

438 

421 

403 

386 

369 

45 

351 

334 

316 

298 

281 

263 

245 

228 

210 

192 

46 

174 

156 

138 

120 

102 

084 

066 

048 

030 

Oil 

47 

.93993 

975 

956 

938 

920 

901 

883 

864 

845 

827 

48 

808 

789 

771 

752 

733 

714 

695 

676 

657 

638 

49 

619 

600 

581 

562 

543 

523 

504 

485 

465 

446 

50 

426 

407 

387 

368 

348 

328 

309 

289 

270 

250 

51 

230 

210 

190 

171 

151 

131 

111 

091 

071 

051 

52 

031 

011 

*991 

*971 

*951 

*931 

*911 

*890 

*870 

*850 

53 

.92830 

810 

789 

769 

749 

728 

708 

6S8 

667 

647 

54 

626 

605 

585 

564 

544 

523 

502 

482 

461 

440 

55 

419 

398 

377 

357 

336 

315 

294 

273 

252 

231 

56 

210 

189 

168 

147 

126 

105 

084 

062 

041 

020 

57 

.91999 

978 

956 

935 

914 

892 

871 

849 

827 

806 

58 

784 

762 

741 

719 

697 

675 

653 

631 

610 

588 

59 

565 

543 

521 

499 

477 

455 

433 

410 

388 

366 

60 

344 

322 

299 

277 

255 

232 

210 

188 

165 

143 

61 

120 

097 

075 

052 

030 

007 

*984 

*962 

*939 

*916 

62 

.90893 

870 

847 

825 

802 

779 

756 

733 

710 

687 

63 

664 

641 

618 

595 

572 

549 

526 

503 

480 

457 

64 

434 

411 

388 

365 

341 

318 

295 

272 

249 

225 

65 

202 

179 

155 

132 

108 

085 

061 

038 

014 

*991 

66 

.89967 

943 

920 

896 

872 

848 

825 

801 

777 

753 

67 

729 

705 

681 

657 

633 

609 

585 

561 

537 

513 

68 

489 

465 

441 

416 

392 

368 

343 

319 

295 

270 

69 

245 

220 

196 

171 

147 

122 

098 

073 

048 

024 

70 

.88999 

974 

950 

925 

900 

875 

850 

825 

801 

776 

71 

751 

725 

O 

O 

675 

650 

625| 

600] 

574 

549 

524 

%  alcohol 
by  volume 
at  60°F 

Tenths  of  % 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

72 

0.88499 

474 

448 

423 

397 

372 

346 

I  321 

296 

270 

73 

244 

218 

193 

167 

141 

116 

090 

064 

039 

013 

74 

.87987 

961 

935 

910 

884 

858 

832 

806 

780 

754 

75 

728 

702 

676 

650 

623 

597 

571 

545 

518 

492 

76 

465 

439 

412 

386 

359 

332 

306 

279 

252 

226 

77 

199 

172 

145 

118 

092 

065 

038 

Oil 

*984 

*957 

78 

.86929 

902 

875 

847 

820 

793 

766 

738 

711 

684 

79 

656 

629 

601 

574 

546 

518 

491 

463 

435 

408 

80 

380 

352 

324 

296 

269 

241 

213 

185 

157 

129 

81 

100 

072 

044 

015 

*987 

*959 

*931 

*902 

*874 

*846 

82 

.85817 

789 

760 

732 

703 

674 

646 

617 

588 

560 

83 

531 

502 

473 

444 

415 

386 

357 

328 

299 

270 

84 

240 

211 

181 

152 

122 

093 

063 

033 

004 

*974 

85 

.84944 

914 

884 

854 

824 

794 

764 

734 

703 

673 

86 

642 

612 

581 

551 

520 

490 

459 

428 

398 

367 

87 

336 

305 

274 

243 

212 

181 

150 

119 

088 

056 

88 

025 

*994 

*962 

*930 

*899 

*867 

*835 

*803 

*771 

*739 

89 

.83707 

675 

643 

610 

578 

545 

513 

480 

447 

415 

90 

382 

349 

315 

282 

249 

216 

183 

150 

116 

083 

91 

049 

015 

*981 

*947 

*913 

*879 

*845 

*810 

*776 

*741 

92 

.82705 

670 

635 

600 

565 

529 

494 

458 

423 

387 

93 

351 

315 

279 

243 

206 

170 

133 

096 

059 

022 

94 

.81984 

947 

909 

871 

834 

796 

757 

719 

681 

642 

95 

603 

564 

525 

486 

446 

407 

367 

327 

287 

247 

96 

206 

165 

125 

084 

042 

001 

*960 

*918 

*876 

*834 

97 

.80792 

750 

707 

664 

620 

577 

533 

489 

445 

401 

98 

356 

311 

265 

219 

173 

127 

080 

033 

*985 

*937 

99 

.79889 

841 

792 

743 

693 

643 

593 

543 

492 

441 

100 

389 

For  detailed  interpolation  tables  of  temperature  corrections  to 
readings  of  alcoholometers  (standard  at  60°F)  v.  (5). 


C3H7OH,  w-Propyl  Alcohol  (82) 


°C 

%  \ 

0 

15 

30 

°C 

% 

0 

15 

30 

0 

0 . 9999 

0.9991 

0.9957 

17 

0.9817 

0.9768 

0.9698 

1 

0.9982 

0.9974 

0.9940 

18 

0.9808 

0.9752 

0.9680 

2 

0.9967 

0.9960 

0.9924 

19 

0.9800 

0.9739 

0.9661 

3 

0.9952 

0.9944 

0.9908 

4 

0.9939 

0.9929 

0.9893 

20 

0 . 9789 

0.9723 

0.9643 

21 

0.9776 

0.9705 

0 . 9622 

5 

0.9926 

0.9915 

0.9877 

22 

0.9763 

0.9688 

0.9602 

6 

0.9914 

0.9902 

0.9862 

23 

0.9748 

0.9670 

0.9583 

7 

0.9904 

0.9890 

0.9848 

24 

0.9733 

0.9651 

0 . 9563 

8 

0.9894 

0.9877 

0.9834 

9 

0.9S83 

0.9864 

0.9819 

25 

0.9717 

0.9633 

0.9543 

26 

0.9700 

0.9614 

0.9522 

10 

0.9S74 

0.9852 

0.9804 

27 

0.9682 

0.9594 

0.9501 

11 

0.9865 

0.9840 

0.9790 

28 

0.9664 

0.9576 

0.9481 

12 

0.9857 

0.9828 

0.9775 

29 

0.9646 

0.9556 

0.9460 

13 

0.9849 

0.9817 

0.9760 

14 

0.9841 

0.9806 

0.9746 

30 

0.9627 

0.9535 

0.9439 

31 

0.9608 

0.9516 

0.9418 

15 

0.9833 

0.9793 

0.9730 

32 

0.9589 

0.9495 

0.9396 

16 

0.9825 

0.9780 

0.9714 

33 

0.9570 

0.9474 

0.9375 

120 
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C3H7OH,  w-Propyl  Alcohol. — ( Continued !) 


\°c 
% . . \ 

0 

15 

30 

\°C 
%  \ 

0 

■  5 

30 

34 

0.9550 

0.9454 

0.9354 

68 

0.8874  0.8759 

0.8641 

69 

0.8854 

0.8739 

0 . 8620 

35 

0.9530 

0.9434 

0.9333 

36 

0.9511 

0.9413 

0.9312 

70 

0 . 8835 

0.8719 

0.8600 

37 

0.9491 

0.9392 

0.9289 

71 

0.8S15 

0.8700 

0.8580 

38 

0.9471 

0.9372 

0.9269 

72 

0.8795 

0.8680 

0.8559 

39 

0.9450 

0.9351 

0.9247 

73 

0.8776 

0.8659 

0.8539 

74 

0.8756 

0.8639 

0.8518 

40 

0.9430 

0.9331 

0.9226 

41 

0.9411 

0.9310 

0 . 9205 

75 

0.8736 

0.S618 

0.8497 

42 

0.9391 

0.9290 

0.9184 

76 

0.8716 

0.8598 

0.8477 

43 

0.9371 

0 . 9269 

0.9164 

77 

0.8695 

0.8577 

0 . 8456 

44 

0.9352 

0.9248 

0.9143 

78 

0.8675 

0.8556 

0.8435 

79 

0.8655 

0 . 8536 

0.8414 

45 

0.9332 

0 . 9228 

0.9122 

46 

0.9311 

0.9207 

0.9100 

80 

0.8634 

0.8516 

0.8394 

47 

0.9291 

0.9186 

0.9079 

81 

0.8614 

0.8496 

0 . 8373 

48 

0.9272 

0.9165 

0.9057 

82 

0.8594 

0 . 8475 

0.8352 

49 

0.9252 

0.9145 

0.9036 

83 

0.8574 

0 . 8454 

0 . 8332 

84 

0.8554 

0.8434 

0.8311 

50 

0.9232 

0.9124 

0.9015 

51 

0.9213 

0.9104 

0 . 8994 

85 

0 . 8534 

0.8413 

0.8290 

52 

0.9192 

0.9084 

0.8973 

86 

0.8513 

0.8393 

0.8269 

53 

0.9173 

0 . 9064 

0.8952 

87 

0 . 8492 

0.8372 

0.8248 

54 

0.9153 

0.9044 

0.8931 

88 

0.8471 

0.8351 

0 . 8227 

89 

0 . 8450 

0 . 8330 

0.8206 

55 

0.9132 

0.9023 

0.8911 

56 

0.9112 

0.9003 

0.8890 

90 

0 . 8429 

0.8308 

0.8185 

57 

0.9093 

0.8983 

0.8S69 

91 

0.8408 

0 . 8287 

0.8164 

58 

0 . 9073 

0.8963 

0.8849 

92 

0.8387 

0 . 8266 

0.8142 

59 

0 . 9053 

0 . 8942 

0 . 8828 

93 

0.8364 

0.8244 

0.8120 

94 

0.8342 

0.8221 

0 . 8098 

60 

0.9033 

0.8922 

0 . 8S07 

61 

0.9013 

0.8902 

0.8786 

95 

0 . 8320 

0.8199 

0.8077 

62 

0 . 8994 

0.8882 

0.8766 

96 

0.8296 

0.8176 

0.S054 

63 

0.8974 

0.8861 

0.8745 

97 

0 . 8272 

0.8153 

0.8031 

64 

0.8954 

0 . 8841 

0.8724 

98 

0.8248 

0.8128 

0.8008 

99 

0.8222 

0.8104 

0.7984 

65 

0.8934 

0 . 8820 

0 . 8703 

66 

0.8913 

0.8800  0.8682 

100 

0.8194 

0.8077 

0.7958 

67 

0 . 8894 

0.S779!0.8662 

Doroshevskii  and  Rozhdestvenskii’s  Values  at  15°C  (1S); 
V.  also  (1,  3,  13,  19,  23,  24,  45,  49,  52,  60,  61,  80,  81,  87,  89) 


% 

d\ t  j 

% 

di:  11  % 

d\ 6  | 

% 

d\B 

0 

0.99913 

15 

0.97914 

30 

0.95318 

45 

0.92257 

1 

0  99745 

16 

0.97788 

31 

0.95118 

46 

0.92053 

2 

0.99580 

17 

0.97653 

32 

0.94917 

47 

0.91848 

3 

0  99430 

18 

0 . 97509 

33 

0.94715 

48 

0  91643 

4 

0.99283 

19 

0.97358 

34 

0.94513 

49 

0.91438 

5 

0  99141 

20 

0.97201 

35 

0.94312 

50 

0.91234 

6 

0 . 99004 

21 

0.97035 

36 

0.94109 

51 

0.91028 

7 

0 . 98874 

22 

0 . 96863 

37 

0.93906 

52 

0 . 90824 

8 

0 . 98748 

23 

0 . 96684 

38 

0.93702 

53 

0.90619 

9 

0.9S626 

24 

0 . 96500 

39 

0.93497 

54 

0.90414 

10 

0  98507 

25 

0.96310 

40 

0 . 93290 

55 

0.90209 

11 

0 . 98390 

26 

0.96113 

41 

0 . 93080 

56 

0.90003 

12 

0 . 98273 

27 

0  95916 

42 

0.92876 

57 

0.89799 

13 

0  98156 

28 

0.95717 

43 

0.92669 

58 

0  89594 

14 

0  98037 

29 

0.95518 

44 

0.92463 

59 

0  89389 

% 

d\ 6 

1  % 

di 6 

% 

d\> 

1  % 

d\6 

60 

0.89184 

70 

0.87158 

80 

0.85126 

90 

0.83051 

61 

0.88980 

71 

0.86956 

81 

0.84921 

91 

0 . 82836 

62 

0.88777 

72 

0 . 86754 

82 

0.84716 

92 

0.82618 

63 

0.88576 

73 

0.86552 

83 

0.84511 

93 

0.82399 

64 

0 . 88373 

74 

0.86351 

84 

0.84306 

94 

0.82179 

65 

0.88170 

75 

0.86148 

85 

0.84101 

95 

0.81959 

66 

0 . 87967 

76 

0.85944 

86 

0 . 83896 

96 

0.81730 

67 

0 . 87764 

77 

0 . 85739 

87 

0.83688 

97 

0.81490 

68 

0.87562 

78 

0.85534 

88 

0 . 83478 

98 

0.81240 

69 

0.87360 

79 

0.85330 

89 

0 . 83266 

99 

0 . 80982 

100 

0 . 80733 

C3H7OH,  Isopropyl  Alcohol 


v.  also  (1i 

3,  21,  24, 

77,  80,  81 

) 

°C 

CM 

00 

O 

15  (82) 

15  (16) 

20  (47) 

30  (82) 

0 

0.9999 

0.9991 

0.99913 

0.9982 

0.9957 

1 

0.9980 

0.9973 

0.9972 

0 . 9962 

0 . 9939 

2 

0.9962 

0.9956 

0 . 9954 

0 . 9944 

0.9921 

3 

0 . 9946 

0.9938 

0.9936 

0.9926 

0 . 9904 

4 

0.9930 

0.9922 

0.9920 

0.9909 

0.9887 

5 

0.9916 

0.9906 

0.9904 

0.9893 

0.9871 

6 

0 . 9902 

0.9S92 

0 . 9890 

0.9877 

0.9855 

7 

0.9890 

0.9878 

0.9875 

0.9862 

0.9839 

8 

0.9878 

0.9864 

0 . 9862 

0.9847 

0 . 9824 

9 

0.9866 

0.9851 

0.9849 

0 . 9833 

0 . 9809 

10 

0 . 9856 

0.9838 

0.98362 

0.9820 

0.9794 

11 

0.9846 

0 . 9826 

0.9824 

0 . 9808 

0.9778 

12 

0 . 9838 

0.9813 

0.9812 

0.9797 

0.9764 

13 

0 . 9829 

0 . 9802 

0.9800 

0.9786 

0 . 9750 

14 

0.9821 

0 . 9790 

0.9788 

0.9776 

0 . 9735 

15 

0.9814 

0.9779 

0.9777 

0.9765 

0 . 9720 

16 

0.9806 

0 . 9768 

0.9765 

0.9754 

0.9705 

17 

0.9799 

0.9756 

0.9753 

0.9743 

0 . 9690 

18 

0.9792 

0.9745 

0.9741 

0.9731 

0.9675 

19 

0.9784 

0.9730 

0.9728 

0.9717 

0.9658 

20 

0.9777 

0.9719 

0.9715s 

0.9703 

0 . 9642 

21 

0 . 9768 

0.9704 

0.9703 

0 . 968S 

0.9624 

22 

0.9759 

0 . 9690 

0 . 9689 

0 . 9669 

0.9606 

23 

0 . 9749 

0 . 9675 

0 . 9674 

0.9651 

0.9587 

24 

0.9739 

0 . 9660 

0.9659 

0.9634 

0.9569 

25 

0.9727 

0 . 9643 

0 . 9642 

0.9615 

0 . 9549 

26 

0.9714 

0 . 9626 

0 . 9624 

0 . 9597 

0.9529 

27 

0.9699 

0 . 9608 

0 . 9605 

0.9577 

0 . 9509 

28 

0 . 9684 

0 . 9590 

0 . 9586 

0.9558 

0.94S8 

29 

0 . 9669 

0.9570 

0 . 9568 

0.9540 

0.9467 

30 

0.9652 

0.9551 

0.95493 

0 . 9520 

0 . 9446 

31 

0 . 9634 

0.9530 

0 . 9500 

0.9426 

32 

0.9615 

0.9510 

0.9481 

0.9405 

33 

0.9596 

0.9489 

0.9460 

0.9383 

34 

0.9577 

0.9468 

0.9440 

0.9361 

35 

0.9557 

0.9446 

0.9419 

0.9338 

36 

0.9536 

0 . 9424 

0.9399 

0.9315 

37 

0.9514 

0.9401 

0.9377 

0.9292 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 
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l  Alcohol. — ( Continued ) 


15  (82) 


0 . 8829 
0.8805 
0.8781 

0.8757 
0 . 8733 
0.8710 
0 . 8686 
0 . 8662 

0.8639 

0.8615 

0.8592 

0.8568 

0.8545 

0.8521 

0.8497 

0.8474 

0.8450 

0.8426 

0.8403 

0.8379 

0.8355 

0.8331 

0.8307 

0 . 8282 
0 . 8259 
0.8234 
0 . 8209 
0.8184 


15  (16) 


0.9379 

0.9356 

0.93338 
0.9311 
0.9288 
0.9266 
0 . 9243 

0.9220 

0.9197 

0.9174 

0.9150 

0.9127 

0.9104.8 
0.9081 
0.9058 
0 . 9035 
0.9011 

0 . 8988 
0 . 8964 
0.8940 
0.8917 
0 . 8893 

0. 8869o 

0.8845 

0.8821 

0.8798 

0.8775 

0.8752 
0.8728 
0 . 8705 
0 . 8682 
0.8658 

0.86346 
0.8611 
0 . 85S8 
0 . 8564 
0.8541 

0.8517 
0 . 8493 
0.8470 
0 . 8446 
0.8422 

0.83979 

0.8374 

0.8350 

0.8326 

0.8302 

0 . 8278 
0 . 8254 
0 . 8229 
0 . 8205 
0.8180 


20  (47) 


0 . 9355 
0.9333 

0.9310 

0.9287 

0.9264 

0.9239 

0.9215 

0.9191 
0.9165 
0.9141 
0.9117 
0 . 9093 

0.9069 
0  9044 
0.9020 
0 . 8996 
0.8971 

0 . 8946 
0.8921 
0.8896 
0 . 8874 
0 . 8850 

0 . 8825 
0.8800 
0 . 8776 
0.8751 
0.8727 

0.8702 

0.8679 

0.8656 

0.8632 

0.8609 

0.8584 
0 . 8560 
0.8537 
0.8513 
0 . 8489 

0 . 8464 
0 . 8439 
0.8415 
0.8391 
0.8366 

0 . 8342 
0.8317 
0 . 8292 
0 . 8268 
0 . 8243 

0.8219 

0.8194 

0.8169 

0.S145 

0.8120 


30  (82) 


0.9269 
0 . 9246 

0 . 9224 
0.9201 
0.9177 
0.9154 
0.9130 

0.9106 
0 . 9082 
0.9059 
0.9036 
0.9013 

0 . 8990 
0 . 8966 
0.8943 
0.8919 
0.8895 

0.8871 
0.8847 
0 . 8823 
0.8800 
0.8777 

0.8752 
0 . 8728 
0.8704 
0 . 8680 
0.8656 

0.8631 
0 . 8607 
0 . 8583 
0.8559 
0.8535 

0.8511 
0 . 8487 
0 . 8464 
0 . 8440 
0.8416 

0 . 8392 
0 . 8368 
0 . 8344 
0.8321 
0.8297 

0.8273 
0 . 8248 
0.8224 
0 . 8200 
0.8175 

0.8151 
0.8127 
0.8102 
0.8078 
0 . 8053 


°c 

% 

<N 

00 

O 

15  (82) 

15  (16) 

20  (47) 

30  (82) 

90 

0.8287 

0.8161 

0.81553 

0.8096 

0.8029 

91 

0 . 8262 

0.8136 

0.8130 

0.8072 

0.8004 

92 

0.8237 

0.8110 

0.8104 

0.8047 

0.7979 

93 

0.8212 

0.8085 

0 . 8079 

0 . 8023 

0.7954 

94 

0.8186 

0.S060 

0 . 80,52 

0.7998 

0 . 7929 

95 

0.8160 

0 . 8034 

0 . 8026 

0.7973 

0.7904 

96 

0.8133 

0.8008 

0.7999 

0.7949 

0.7878 

97 

0.8106 

0.7981 

0.7972 

0.7925 

0.7852 

98 

0.8078 

0.7954 

0.7945 

0.7901 

0.7826 

99 

0.8048 

0.7926 

0.7918 

0.7877 

0.7799 

100 

0.8016 

0.7896 

0.78913 

0.7854 

0.7770 

C3H803,  Glycerol 


\  °C 

%  \ 

15 

(27,  29,  32, 
34,  48,  76, 
90) 

15.5 

(90) 

20 

(27,  29,  48, 
53,  54,  73, 
86,  90) 

25 

(29,  48,  90) 

30 

(32,  48) 

0  | 

0.9991 

0 . 9990 

0 . 9982 

0.9971 

0.9957 

1 

1.0015 

1.0014 

1 . 0006 

0.9994 

0.9978 

2 

1 . 0040 

1.0039 

1.0030 

1.0017 

0 . 9999 

3 

1 . 0064 

1.0063 

1 . 0053 

1.0041 

1.0020 

4 

1 . 0088 

1 . 0087 

1.0077 

1.0064 

1 . 0042 

5 

1.0112 

1.0111 

1.0101 

1.0088 

1.0064 

6 

1.0136 

1.0135 

1.0125 

1.0112 

1.0086 

7 

1.0161 

1.0159 

1.0149 

1.0135 

1.0109 

8 

1.0185 

1.0183 

1.0173 

1.0159 

1.0133 

9 

1.0210 

1 . 0208 

1.0197 

1.0183 

1.0158 

10 

1 . 0234 

1.0232 

1.0221 

1.0207 

1.0183 

11 

1.0259 

1.0257 

1 . 0246 

1.0232 

1.0208 

12 

1 . 0284 

1 . 0282 

1.0271 

1.0256 

1.0232 

13 

1.0309 

1.0307 

1.0295 

1.0280 

1.0256 

14 

1.0334 

1 . 0332 

1 . 0320 

1.0305 

1.0281 

15 

1.0359 

1.0357 

1.0345 

1.0329 

1.0306 

16 

1.0384 

1.0382 

1.0370 

1.0354 

1.0331 

17 

1 . 0409 

1.0407 

1.0395 

1.0379 

1.0356 

18 

1 . 0435 

1 . 0432 

1.0420 

1.0404 

1.0380 

19 

1.0460 

1  0458 

1.0445 

1 . 0429 

1.0405 

20 

1 . 0486 

1 . 0483 

1 . 0470 

1 . 0453 

1.0430 

21 

1.0511 

1.0509 

1.0495 

1.0477 

1.0454 

22 

1.0536 

1.0535 

1.0520 

1.0501 

1.0479 

23 

1 . 0562 

1.0561 

1 . 0545 

1.0525 

1.0504 

24 

1.0588 

1.0587 

1.0571 

1.0550 

1.0529 

25 

1.0614 

1.0613 

1.0597 

1.0575 

1.0554 

26 

1 . 0640 

1.0639 

1.0622 

1.0600 

1.0579 

27 

1.0666 

1.0665 

1.0648 

1.0626 

1.0605 

28 

1.0692 

1.0691 

1.0674 

1.0652 

1.0631 

29 

1.0718 

1.0717 

1.0700 

1.0679 

1.0657 

30 

1.0744 

1.0744 

1.0727 

1.0706 

1 . 0683 

31 

1.0770 

1.0770 

1.0753 

1.0732 

1.0709 

32 

1.0797 

1.0797 

1.0780 

1 . 0758 

1.0735 

33 

1.0824 

1.0824 

1.0806 

1 . 0785 

1.0762 

34 

1.0851 

1.0851 

1.0833 

1.0811 

1.0788 

35 

1.0878 

1.0878 

1.0860 

1.0837 

1.0814 

36 

1 . 0905 

1 . 0905 

1.0887 

1.0864 

1 . 0840 

122 
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C3ILO  3,  Glycerol.— (Continued) 


\°c 

%\ 

15 

15.5 

20 

25 

30 

37 

1.0932 

1.0932 

1.0914  I 

1.0890 

1.0867 

38 

1.0959 

1.0959 

1.0941 

1.0917 

1.0894 

39 

1.0986 

1.0986 

1.0968 

1.0944 

1.0920 

40 

1.1013 

1.1013 

1.0995 

1.0971 

1.0947 

41 

1 . 1040 

1 . 1040 

1 . 1022 

1.0998 

1.0974 

42 

1 . 1068 

1 . 1067 

1 . 1049 

1 . 1025 

1.1001 

43 

1 . 1095 

1 . 1094 

1 . 1075 

1 . 1052 

1 . 1028 

44 

1.1122 

1.1122 

1.1102 

1 . 1079 

1 . 1054 

45 

1.1149 

1.1149 

1.1128 

1.1106 

1 . 1081 

46 

1.1176 

1.1176 

1.1155 

1.1133 

1.1108 

47 

1 . 1203 

1 . 1203 

1.1182 

1.1160 

1.1135 

48 

1 . 1230 

1 . 1230 

1 . 1209 

1.1187 

1.1161 

49 

1 . 1257 

1 . 1257 

1.1236 

1.1213 

1.1188 

50 

1 . 1285 

1 . 1285 

1 . 1263 

1 . 1239 

1.1215 

51 

1.1313 

1.1312 

1 . 1290 

1 . 1265 

1 . 1242 

52 

1 . 1341 

1 . 1340 

1.1317 

1 . 1292 

1 . 1269 

53 

1 . 1369 

1 . 1368 

1 . 1344 

1.1319 

1 . 1296 

54 

1 . 1397 

1 . 1396 

1.1371 

1 . 1346 

1 . 1323 

55 

1 . 1425 

1 . 1423 

1 . 1398 

1 . 1374 

1 . 1350 

56 

1 . 1453 

1.1451 

1.1425 

1.1401 

1 . 1378 

57 

1 . 1481 

1.1478 

1 . 1452 

1 . 1429 

1 . 1406 

58 

1 . 1509 

1 . 1506 

1 . 1479 

1.1457 

1 . 1433 

59 

1 . 1537 

1 . 1534 

1.1506 

1 . 1484 

1.1460 

60 

1 . 1564 

1 . 1562 

1 . 1533 

1.1511 

1 . 1487 

61 

1.1591 

1 . 1589 

1 . 1560 

1.1538 

1.1515 

62 

1.1619 

1.1617 

1 . 1587 

1.1565 

1 . 1543 

63 

1 . 1647 

1 . 1644 

1.1614 

1 . 1592 

1.1571 

64 

1 . 1675 

1 . 1672 

1 . 1642 

1 . 1620 

1 . 1598 

65 

1 . 1703 

1 . 1700 

1 . 1670 

1 . 1647 

1 . 1625 

66 

1.1731 

1 . 1728 

1 . 1697 

1 . 1674 

1 . 1652 

67 

1 . 1759 

1.1755 

1 . 1724 

1 . 1702 

1 . 1680 

68 

1 . 1787 

1 . 1783 

1 . 1752 

1 . 1729 

1 . 1707 

69 

1.1815 

1.1811 

1 . 1780 

1 . 1756 

1 . 1734 

70 

1 . 1842 

1 . 1838 

1 . 1808 

1.1784 

1.1761 

71 

1 . 1870 

1 . 1866 

1 . 1836 

1.1811 

1 . 1788 

72 

1 . 1897 

1 . 1893 

1 . 1863 

1 . 1838 

1.1814 

73 

1 . 1924 

1 . 1920 

1 . 1890 

1 . 1865 

1 . 1840 

74 

1.1951 

1 . 1948 

1.1917 

1 . 1892 

1 . 1867 

75 

1 . 1979 

1 . 1975 

1 . 1944 

1.1919 

1 . 1894 

76 

1  2006 

1.2003 

1.1971 

1 . 1946 

1.1921 

77 

1.2033 

1 . 2030 

1 . 1998 

1 . 1973 

1 . 1948 

78 

1 . 2060 

1.2057 

1 . 2025 

1 . 2000 

1 . 1974 

79 

1 . 2087 

1.2084 

1.2052 

1 . 2027 

1.2000 

80 

1.2114 

1.2111 

1.2079 

1 . 2054 

1.2025 

81 

1.2141 

1.2138 

1.2106 

1.2081 

82 

1.2168 

1.2165 

1.2133 

1.2108 

83 

1.2195 

1.2191 

1.2160 

1.2134 

84 

1 . 2222 

1.2218 

1.2187 

1.2161 

85 

1.2249 

1.2245 

1.2214 

1.2187 

86 

1.2276 

1.2271 

1.2241 

1.2214 

87 

1 . 2303 

1 . 2298 

1 . 2268 

1.2241 

88 

1.2330 

1 . 2325 

1 . 2294 

1.2268 

89 

1 . 2356 

1.2351 

1.2320 

1 . 2294 

\°C 
% \ 

15 

15.5 

20 

25 

90 

1 . 2382 

1.2378 

1.2347 

1.2320 

91 

1.2408 

1.2404 

1.2374 

1.2346 

92 

1.2434 

1.2430 

1.2401 

1.2372 

93 

1.2460 

1.2457 

1.2428 

1.2398 

94 

1.2486 

1.2483 

1.2455 

1.2424 

95 

1.2512 

1.2509 

1 . 2482 

1.2451 

96 

1.2538 

1.2535 

1.2508 

1 . 2477 

97 

1.2564 

1.2561 

1 . 2534 

1.2503 

98 

1.2590 

1.2587 

1.2559 

1.2529 

99 

1.2616 

1.2612 

1 . 2584 

1 . 2555 

100 

1.2641 

1 . 2638 

1 . 2609 

1.2580 

CH2O2,  Formic  Acid 
v.  also  (26>  37>  57>  66) 


°C 

% 

0  (I®,  82) 

15 

(80,  81,  82) 

20  (68) 

30  (82) 

0 

0.9999 

0.9991 

0.9982 

0.9957 

1 

1.0028 

1.0019 

1.0019 

(0.9980) 

2 

1 . 0059 

1.0045 

1.0044 

(1.0004) 

3 

1 . 0090 

1.0072 

1.0070 

(1.0028) 

4 

1.0120 

1.0100 

1.0093 

(1.0053) 

5 

1.0150 

1.0124 

1.0115 

1.0075 

6 

1.0179 

1.0151 

1.0141 

1.0101 

7 

1 . 0207 

1.0177 

1.0170 

1.0125 

8 

1.0237 

1 . 0204 

1.0196 

1.0149 

9 

1.0266 

1.0230 

1.0221 

1.0173 

10 

1.0295 

1 . 0256 

1.0246 

1.0197 

11 

1.0324 

1.0281 

1.0271 

1.0221 

12 

1.0351 

1 . 0306 

1.0296 

1 . 0244 

13 

1 . 0379 

1.0330 

1.0321 

1.0267 

14 

1.0407 

1 . 0355 

1.0345 

1.0290 

15 

1.0435 

1.0380 

1.0370 

1.0313 

16 

1 . 0463 

1.0405 

1 . 0393 

1 . 0336 

17 

1 . 0491 

1.0430 

1.0417 

1.0358 

18 

1.0518 

1.0455 

1.0441 

1.0381 

19 

1.0545 

1.0480 

1.0464 

1.0404 

20 

1.0571 

1.0505 

1.0488 

1.0427 

21 

1 . 0598 

1 . 0532 

1.0512 

1.0451 

22 

1 . 0625 

1.0556 

1.0537 

1 . 0473 

23 

1.0652 

1.0580 

1.0561 

1 . 0496 

24 

1 . 0679 

1.0604 

1.0585 

1.0518 

25 

1 . 0706 

1.0627 

1.0609 

1 . 0540 

26 

1 . 0733 

1 . 0652 

1.0633 

1 . 0564 

27 

1.0760 

1.0678 

1 . 0656 

1.0587 

28 

1.0787 

1.0702 

1.0681 

1.0609 

29 

1.0813 

1.0726 

1 . 0705 

1 . 0632 

30 

1.0839 

1.0750 

1 . 0729 

1 . 0654 

31 

1.0866 

1.0774 

1.0753 

1 . 0676 

32 

1.0891 

1.0798 

1.0777 

1.0699 

33 

1.0916 

1.0S21 

1.0S00 

1.0721 

34 

1.0941 

1.0844 

1 . 0823 

1.0743 

35 

1 . 0966 

1 . 0S67 

1.0847 

1.0766 

36 

1 . 0993 

1 . 0892 

1.0871 

1.0788  * 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 
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Acid. — ( Continued ) 


15 

20 

30 

1.0916 

1.0895 

1.0810 

1.0940 

1.0919 

1 . 0832 

1 . 0964 

1.0940 

1 . 0854 

1 . 0988 

1.0963 

1 . 0876 

1.1012 

1.0990 

1 . 0898 

1 . 1036 

1.1015 

1 . 0920 

1 . 1Q60 

1 . 1038 

1 . 0943 

1 . 1084 

1 . 1062 

1 . 0965 

1.1109 

1 . 1085 

1.0987 

1.1133 

1.1108 

1 . 1009 

1.1156 

1.1130 

1.1031 

1.1179 

1.1157 

1 . 1053 

1 . 1202 

1.1185 

1 . 1076 

1 . 1225 

1 . 1207 

1.1098 

1 . 1248 

1 . 1223 

1.1120 

1.1271 

1 . 1244 

1.1142 

1 . 1294 

1 . 1269 

1.1164 

1.1318 

1 . 1295 

1.1186 

1.1341 

1 . 1320 

1 . 1208 

1 . 1365 

1 . 1342 

1.1230 

1 . 1388 

1.1361 

1 . 1253 

1.1411 

1.1381 

1 . 1274 

1 . 1434 

1.1401 

1 . 1295 

1 . 1458 

1 . 1424 

1.1317 

1 . 1481 

1 . 1448 

1 . 1338 

1.1504 

1 . 1473 

1 . 1360 

1 . 1526 

1 . 1493 

1 . 1382 

1 . 1549 

1.1517 

1 . 1403 

1.1572 

1 . 1543 

1 . 1425 

1.1595 

1.1565 

1 . 1446 

1.1618 

1 . 1584 

1 . 1467 

1 . 1640 

1 . 1604 

1 . 1489 

1 . 1663 

1 . 1628 

1.1510 

1.1685 

1 . 1655 

1.1531 

1.1707 

1 . 1677 

1 . 1552 

1 . 1729 

1 . 1702 

1 . 1573 

1.1751 

1 . 1728 

1 . 1595 

1 . 1773 

1 . 1752 

1.1615 

1 . 1794 

1 . 1769 

1 . 1636 

1.1816 

1.1785 

1.1656 

1 . 1837 

1.1801 

1.1676 

1 . 1859 

1.1818 

1 . 1697 

1 . 1881 

1 . 1837 

1.1717 

1.1902 

1 . 1860 

1 . 1737 

1 . 1924 

1 . 1876 

1 . 1758 

1 . 1944 

1 . 1896 

1.1778 

1 . 1965 

1.1914 

1 . 1798 

1 . 1985 

1 . 1929 

1.1817 

1.2005 

1 . 1953 

1 . 1837 

1.2025 

1 . 1976 

1 . 1856 

1.2045 

1 . 1994 

1 . 1875 

1 . 2064 

1.2012 

1 . 1893 

1.2084 

1.2028 

1.1910 

°C 

% 

0 

15 

20 

30 

90 

1.2278 

1.2102 

1 . 2044 

1 . 1927 

91 

1.2297 

1.2121 

1 . 2059 

1 . 1945 

92 

1.2316 

1.2139 

1.2078 

1.1961 

93 

1.2335 

1.2157 

1.2099 

1 . 1978 

94 

1.2354 

1.2174 

1.2117 

1.1994 

95 

1.2372 

1.2191 

1.2140 

1.2008 

96 

1.2390 

1.2208 

1.2158 

1.2022 

97 

1.2408 

1.2224 

1.2170 

1 . 2036 

98 

1.2425 

1 . 2240 

1.2183 

1.2048 

99 

1.2441 

1.2257 

1.2202 

1.2061 

100 

1.2456 

1 . 2273 

1.2212 

1 . 2073 

C2H4O2,  Acetic  Acid 


\  °C 

%  \ 

0 

(io,  49, 

58,  59, 
82,  88) 

10 

(58,  59) 

15 

(41,  58, 
59,  61, 
62,  80, 
81,  82) 

20 

(2,  4, 
19,  33, 
43,  46, 
55,  57, 
58,  59, 
61,  62, 
80,  81, 
84,  85) 

25 

(19,  25, 
49,  51, 
58,  59, 
61,  62, 
66,  69, 
70,  72) 

30 

(19,  58, 
59,  82) 

40 

(58,  59) 

0 

0.9999 

0.9997 

0.9991 

0.9982 

0.9971 

0.9957 

0 . 9922 

1 

1.0016 

1.0013 

1.0006 

.9996 

.9987 

.9971 

.9934 

2 

.0033 

.0029 

.0021 

1.0012 

1 . 0000 

.9984 

.9946 

3 

.0051 

.0044 

.0036 

.0025 

.0013 

.9997 

.9958 

4 

.0070 

.0060 

.0051 

.0040 

.0027 

1.0011 

.9970 

5 

0088 

.0076 

.0066 

.0055 

.0041 

.0024 

.9982 

6 

.0106 

.0092 

.0081 

.0069 

.0055 

.0037 

.9994 

7 

.0124 

.0108 

.0096 

.0083 

.0068 

.0050 

1.0006 

8 

.0142 

.0124 

.0111 

.0097 

.0081 

.0063 

.0018 

9 

.0159 

.0140 

.0126 

.0111 

.0094 

.0076 

.0030 

10 

.0177 

.0156 

.0141 

.0125 

.0107 

.0089 

.0042 

11 

.0194 

.0171 

.0155 

.0139 

.0120 

.0102 

.0054 

12 

.0211 

.0187 

.0170 

.0154 

.0133 

.0115 

.0065 

13 

.0228 

.0202 

.0184 

.0168 

.0146 

.0127 

.0077 

14 

.0245 

.0217 

.0199 

.0182 

.0159 

.0139 

.008S 

15 

.0262 

.0232 

.0213 

.0195 

.0172 

.0151 

.0099 

16 

.0278 

.0247 

.0227 

.0209 

.0185 

.0163 

.0110 

17 

.0295 

.0262 

.0241 

.0223 

.0198 

.0175 

.0121 

18 

.0311 

.0276 

.0255 

.0236 

.0210 

.0187 

.0132 

19 

.0327 

.0291 

.0269 

.0250 

.0223 

.0198 

.0142 

20 

.0343 

.0305 

.0283 

.0263 

.0235 

.0210 

.0153 

21 

.0358 

.0319 

.0297 

.0276 

.0248 

.0222 

.0164 

22 

.0374 

.0333 

.0310 

.0288 

.0260 

.0233 

.0174 

23 

.0389 

.0347 

.0323 

.0301 

.0272 

.0244 

.0185 

24 

.0404 

.0361 

.0336 

.0313 

.0283 

.0256 

.0195 

25 

.0419 

.0375 

.0349 

.0326 

.0295 

.0267 

.0205 

26 

.0434 

.0388 

.0362 

.0338 

.0307 

.0278 

.0215 

27 

.0449 

.0401 

.0374 

.0349 

.0318 

.0289 

.0225 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 
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25 


30 


40 


20 

40 

%  \ 

! 

| 

I 

25 

30 

80 

1.0895 

1 . 0798 

1 . 0747 

1 . 0700 

1 . 0647 

1.0596 

1.0495 

1.0361 

1.0329 

1 . 0299 

1.0234 

81 

.0895 

.0797 

.0745 

.0699 

.0646 

.0594 

.0493 

.0372 

.0340 

.0310 

.0244 

82 

.0895 

.0796 

.0743 

.0698 

.0644 

.0592 

.  0490 

83 

.0S95 

.0795 

.0741 

.0696 

.0642 

.0589 

.0487 

.0384 

.0350 

.0320 

.0253 

84 

.0893 

.0793 

.0738 

.0693 

.0638 

.0585 

.  0483 

.0395 

.0361 

.0330 

.0262 

.0406 

.0372 

.0341 

.0272 

85 

.0891 

.0790 

.0735 

.0689 

.  0635 

.0582 

.0479 

.0417 

.  0382 

.0351 

.02S1 

86 

.0887 

.0787 

.0731 

.0685 

.  0630 

.0576 

.0473 

.0428 

.0392 

.0361 

.0289 

87 

.0883 

.0783 

.0726 

.0680 

.0626 

.0571 

.0467 

88 

.0877 

.0778 

.0721 

.0675 

.0620 

.0564 

.0460 

.0438 

.0402 

.0371 

.0298 

89 

.0872 

.0773 

.0715 

.0668 

.0613 

.0557 

.0453 

.0449 

.0412 

.0380 

.0306 

.0459 

.0422 

.0390 

.0314 

90 

.0865 

.0766 

.0708 

.0661 

.0605 

.  0549 

.0445 

.0469 

.0432 

.0399 

.0322 

91 

.0857 

.0758 

.0700 

.0652 

.0597 

.0541 

.0436 

.0479 

.0441 

.0408 

.0330 

92 

.0848 

.0749 

.0690 

.0643 

.0587 

.0530 

.0426 

93 

.0838 

.0739 

.0680 

.0632 

.0577 

.0518 

.0414 

.04S8 

.0450 

.0416 

.0338 

94 

.0826 

.0727 

.0667 

.0619 

.0564 

.0506 

.0401 

.0498 

.0460 

.0425 

.0346 

.  0507 

.0469 

.0433 

.0353 

95 

.0813 

.0714 

.0652 

.0605 

.0551 

.0491 

.0386 

.0516 

.0477 

.0441 

.0361 

96 

.0798 

.0632 

.0588 

.0535 

.0473 

.0368 

.0525 

.0486 

.0449 

.0368 

97 

.0780 

.0611 

.0570 

.0516 

.  0454 

.0348 

98 

.0759 

.0590 

.0549 

.0495 

.0431 

.0325 

.0534 

.0495 

.0456 

.0375 

99 

.0730 

.0567 

.0524 

.0468 

.0407 

.0299 

.0542 

.0503 

.0464 

.0382 

.0551 

.0511 

.0471 

.0389 

100 

.  0697 

.  0545 

.0498 

.  0440 

.  0380 

.0271 

.0559 

.0518 

.0479 

.0395 
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(*°)  Traube,  25,  19:  871;  86.  <«i)  Traube,  13,  265:  27;  91.  (82)  Turbaba, 

181,  SuppL  5:  1890-3.  (83)  Tyrer,  4,  105:  2534;  14.  (84)  Usher’ 

4,  97:  66;  10.  (*5)  Wilsdon  and  Sidgwick,  4,  103 :  1959;  13.  {»«)  Winther, 

7,  60:  563;  07.  (87)  Wroth  and  Reid,  1,  38:  2316;  16.  (88)  Young,  117, 

12:  374;  10.  (89)  Young  and  Fortey,  4,  81:  717;  02. 
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B.  SOLUTIONS  CONTAINING  MORE  THAN  ONE  SOLUTE. 
BOTH  SOLUTES  ARE  C-COMPOUNDSJ 


C  =  C6H6,  Benzene  (1,s) 


Aqueous  layer  ||  Benzene  layer 


%  B 

%c 

df 

1  %  B 

%c 

61.5 

11.4 

0.8675 

30.8 

65.0 

0.8615 

61.0 

10.2 

0.8700 

4.2 

95.5 

0.8698 

60.8 

9.8 

0.8718 

4.1 

95.6 

0.8700 

30.8 

65.0 

0.8615 

4.0 

95.7 

0.8700 

The  (^-arrangement  (p.  viii) 

Lhiless  otherwise  indicated  all  compositions  are  given  in  Wt.  % 
in  the  solution.  All  density  values  are  d\  =  g/ml  in  vacuo. 


C  =  CeHu,  Hexane  (4) 

C  =  C7H16,  Heptane  (4) 

C  =  C10H16O,  Camphor  (22) 


B  =  CC14,  Carbon  tetrachloride 


C  =  CH40,  Methyl  alcohol  (4) 

C  =  C2H60,  Ethyl  alcohol 
t  =  19.4°C;  R  =  %B/%C  (6);  cf.  (4) 


R 

%H;G 

0.05086 

0 . 1096 

0.2555 

0.4319 

0.6313 

0.9600 

5 

0.8251 

0 . 8456 

0.8935 

0.9423 

1.0087 

1.0592 

10 

0.8380 

0.8581 

0.9031 

0.9501 

1.0124 

1.0601 

15 

0.8501 

0.8693 

0.9109 

0.9565 

1.0150 

20 

0.8616 

0.8801 

0.9185 

0.9624 

25 

0.8730 

0.8903 

0.9288 

30 

0.8840 

0.9000 

R 

R 

35 

0.8948 

0.9098 

%h2o\ 

1.2381 

%h2o\ 

2.3614 

40 

0.9052 

0.0 

1 . 1093 

0.0 

1.2346 

100 

0.9984 

5.3 

1 . 1076 

4.7 

1  2246 

C  =  C3HsO,  n-Propyl  alcohol  (4) 
B  =  CHCI3,  Chloroform 

C  =  CH40,  Methyl  alcohol  (4) 
C  =  C^HeO,  Ethyl  alcohol  (4) 

C  =  C3H60,  Acetone  (4) 

C  =  C3HsO,  n-Propyl  alcohol  (4) 
B  =  CH202,  Formic  acid 


%  B . 

. ||99 .0  |89 . 1 

|79 .2 

1 69 . 3 

|59 .4  49.5 

%  c . 

. ||  0.0  jio.o 

|20 .0 

|30 .0 

|40 .0  |50.0 

dj° . 

. ||  0.812|  0.828 

.|  0.842|  0.8581  0.873|  0.888 

B  =  C2H2CI2O  2>  Dichloroacetic  acid 
C  =  C2H4O2,  Acetic  acid  (19) 

B  =  C2H4CI2,  1,  1-Dichloroethane 
C  =  C2H60,  Ethyl  alcohol  (4) 

B  =  C2H4CI2,  Ethylene  chloride 
C  =  C2H60,  Ethyl  alcohol  (4) 

B  =  C2H4O2,  Acetic  acid 

C  =  C4H7NO4,  Aspartic  acid  (3) 


%  B . 

1.13 

2.23 

3.31 

4.37 

5.40 

7.40 

10.25 

%  c . 

2.50 

2.48 

2.45 

2.42 

2.40 

2.34 

2.27 

104(df  -  1).. 

104 

119 

133 

147 

162 

185 

223 

C  =  C4H8N203,  Asparagine  (3) 


%  B . 

GO 

O 

T— 1 

2.12 

5.15 

7.06 

9.80 

14.01 

17.85 

%  c . | 

2.36 

2.34 

2.27 

2.22 

2.15 

2.05 

1.96 

104(df  -  1).. 

|  97 

111 

151 

177 

211 

264 

311 

C  =  C6H6,  Benzene  (12) 


C  =  C2HgO,  Ethyl  alcohol  (15) 
C  =  CcH7N,  Aniline,  30°C  (24) 


\\%B* 

%Cf  \ 

44.31 

31.33 

20.31 

\%B* 

%Cf\ 

44.31 

31.33 

20.31 

0 

1.0967 

1.0678 

1.0432 

55 

1.0836 

1.0664 

1.0472 

5 

1.0993 

1.0722 

1.0487 

60 

1.0763 

1.0599 

1.0437 

10 

1.1017 

1.0763 

1.0544 

65 

1.0687 

1.0535 

1.0399 

15 

1 . 1039 

1.0797 

1.0592 

70 

1.0609 

1.0476 

1.0359 

20 

1 . 1057 

1.0824 

1.0625 

75 

1.0529 

1.0420 

1.0320 

25 

1.1069 

1.0841 

1.0637 

80 

1.0448 

1.0363 

1.0282 

30 

1 . 1068 

1.0847 

1.0631 

85 

1.0365 

1.0303 

1.0244 

35 

1 . 1053 

1.0838 

1.0613 

90 

1.0279 

1.0242 

1.0205 

40 

1.1018 

1.0813 

1.0583 

95 

1.0200 

1.0181 

1.0166 

45 

1.0968 

1.0773 

1.0546 

100 

1.0131 

50 

1.0906 

1.0723 

1.0508 

%  B 

%C 

d\iM 

%  B 

%c 

d244-65 

51.98 

40.31 

0.9673 

50.97 

42.01 

0.9633 

52.48 

39.88 

0.9681 

48.89 

45.00 

0.9570 

54.53 

38.15 

0.9710 

43.03 

52.97 

0.9412 

60.14 

33.43 

0.9796 

32.64 

67.30 

0.9137 

70.51 

24.69 

0.9955 

52.97 

39.01 

0.9697 

99.85 

0.0 

1.0454 

56.43 

34.65 

0.9788 

52.70 

40.67 

0.9653 

64.75 

22.99 

1.0050 

53.97 

41.02 

0.9632 

66.29 

12.81 

1.0312 

55.66 

41.81 

0.9587 

70.08 

4.59 

1.0520 

57.49 

42.40 

0.9532 

55.86 

2.60 

1.0521 

C  = 

C6H602,  Hyaroquinol  (27) 

%  C  =  0.7 

%  B. . 

...|  29.6 

15.0  I  7.6  |  3.8 

df  . . . 

...j  1.0364 

1.020o  |  1.0094  |  1.004i 

%B*  = 

%Cf  |  0  |  5 

10  | 

15 

96.1 

9.64 

df  |  1.0186  |  1.0254 

1.0316  I 

1.0359 

1.0146 

*  Wt.  %  in  solvent,  H2O.  |  Wt.  %  in  the  solution. 

B  =  CH4N2O,  Urea 

C  =  C2H4O2,  Acetic  acid  (27 

) 

%  c . 

. 29.6  |15.1 

7.6  | 

3.8 

1.9 

%  B . 

. |  0.7  |  0.7 

0.7  | 

0.8 

0.8 

d\5 . 

. |  1.037?  |  1.0191 

1.0085 

1.0045 

|  1.0022 

B  =  CH4O,  Methyl  alcohol 

C  =  C2H3Br,  Ethyl  bromide  (4) 
C  =  C6H5Br,  Bromobenzene  (4) 


J  Where  both  solutes  are  sugars,  see  Vol.  II,  p.  352. 


C  =  C6H7N,  Aniline,  30.4°C  (24) 


%  B* 
%Cf^\ 

100 

93.82 

90.36 

86.46 

75.70 

58.46 

36.56 

0 

1.0373 

1.0456 

1.0500 

1.0556 

1.0565 

1.0534 

1.0371 

5 

.0514 

.0578 

.0609 

.0655 

.0650 

.0592 

.0427 

10 

.0640 

.0682 

.0707 

.0737 

.0716 

.0645 

.0478 

15 

.0732 

.0754 

.0770 

.0792 

.0756 

.0683 

.0515 

20 

.0792 

.0797 

.0805 

.0821 

.0776 

.0700 

.0528 

25 

.0826 

.0816 

.0819 

.0828 

.0777 

.0696 

.0522 

30 

.0834 

.0814 

.0812 

.0817 

.0763 

.0677 

.0502 

35 

.0818 

.0796 

.0790 

.0791 

.0735 

.0650 

.0477 

40 

.0788 

.0763 

.0756 

.0753 

.0699 

.0616 

.0451 

45 

.0746 

.0720 

.0712 

.0714 

.0656 

.0574 

.0424 

50 

.0696 

.0670 

.0661 

.0672 

.0608 

.0534 

.0394 

126 
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B  =  C2H4O21  Acetic  acid. — •( Continued ) 


C  = 

C6H7N  Aniline,  30.4°C  (24).- 

-( Continued ) 

%c 

%  B 

d\° 

%c 

%  B 

dl° 

1  %c 

%  B 

dj° 

%  B* 

100 

93.82 

90.36 

86.46 

75.70 

58.46 

36.56 

0 

100 

0.789 

20 

40 

0.911 

50 

20 

0.920 

%  Ct^\ 

10 

90 

0.799 

20 

30 

0.933 

60 

40 

0 . 852 

55 

1.0640 

1.0615 

1.0606 

1.0618 

1.0557 

1.0494 

10 

80 

0.828 

20 

20 

0.954 

60 

30 

0.880 

60 

.0578 

.0554 

.0548 

.0554 

.0504 

.0453 

10 

70 

0.854 

30 

70 

0.819 

60 

20 

0.907 

65 

.0514 

.0493 

.0486 

.0487 

.0450 

.0408 

10 

60 

0.878 

30 

60 

0.848 

70 

30 

0.863 

70 

.0449 

.0434 

.0425 

.0425 

.0395 

.0360 

10 

50 

0.900 

30 

50 

0.874 

70 

20 

0.892 

75 

.0382 

.0376 

.0365 

.0365 

.0341 

.0310 

10 

40 

0.923 

30 

40 

0.898 

80 

20 

0.874 

80 

.0325 

.0319 

.0309 

.0305 

.0288 

.0264 

10 

30 

0.945 

30 

30 

0.921 

80 

10 

0.904 

85 

.0274 

.0259 

.0262 

.0238 

.0222 

10 

20 

0.965 

40 

60 

0.830 

90 

10 

0.887 

90 

.0217 

.0196 

.0186 

10 

10 

0.981 

40 

50 

0.859 

100 

0 

0.900 

95 

.0168 

.0154 

10 

2 

0.991 

40 

40 

0.885 

100 

.0128 

20 

80 

0.809 

40 

30 

0.909 

*  Wt.  %  in  solvent.  H2O. 

20 

70 

0.838 

50 

50 

0.841 

t  Wt.  %  in  solution. 

20 

60 

0.864 

50 

40 

0.870 

t 

20 

50 

0.888 

50 

30 

0.896 

C  =  C7H7N02,  m-Aminobenzoic  acid  (4) 

%  B . ||0 .00  0 .06  0 .60|6 .0l|14 ,02|26 .84  46 .86 

%  B  (29)  II  0.0  I  7.9  1  14.7  !  18.3  |  17.7  |100.0 

%C . ||  7.9  1  9.6  1  13.4  |  31.2  |  44.6  |  0.0 

%C . ||0.76|0.79|0.84|1.29|  2.66|  5.03|  7.45 

104(df  -  1) . 1  8 

72  |  82  |  150 1  300  507  |  806 

d2/ . ||  0.996  |  0.987  |  0.966  |  0.939  |  0.924  |  0.785 

C  =  09H13NO3S,  Trimethylsulfanilic  acid  (20) 

C  =  C10H14N2,  Nicotine  (43) 

C  =  C4H9Br,  Isobutyl  bromide  (4) 

%  B 

%c 

dl° 

%  B 

%c 

dr 

22.37 

60.44 

1.0923 

20.64 

55.75 

1.0996 

21 .95 

59.31 

1.0965 

20.61 

55.69 

1.0999 

21.30 

57.57 

1.0976 

20.59 

55.64 

1.1035 

21 .03 
20.92 

56.81 

56.53 

1.0993 

1.0994 

20.56 

55.54 

1 . 1295 

B  =  C2H5Br,  Ethyl  bromide 

C  =  CoHcO,  Ethyl  alcohol  (4) 

C  =  C3HsO,  n-Propyl  alcohol  (4) 
B  =  C2H6O,  Ethyl  alcohol 

C  =  C3H7Br,  Propyl  bromide  (4) 
C  =  C3H7N02,  Alanine  (17) 


Vol. 

%  B* 

Wt. 

%Cf 

d r 

Vol. 

%B* 

Wt. 

%Ct 

dr 

Vol. 

%B* 

Wt. 

%Cf 

df 

0 

14.2 

1.042 

25 

6.6 

0.989 

50 

2.3 

0.936 

5 

12.6 

1.031 

31 

5.2 

0.976 

55 

1.8 

0.919 

10 

11.1 

1.021 

35 

4.7 

0.967 

60 

1.6 

0.910 

15 

9.5 

1.010 

40 

3.7 

0.958 

70 

0.84 

0.884 

20 

7.8 

0.998 

45 

3.0 

0.945 

80 

0.37 

0.856 

*  Vol.  %  in  solvent  (H2O)  at  15.5°C. 
t  Wt.  %  in  the  solution. 


C  =  C3H803,  Glycerol  (") 


%  B . | 

12.8 

13.4 

25.1 

39.2  37.9 

41.0 

%C . | 

5.7 

9.4 

38.2 

3.8  40.7 

6.2 

d\l . 1 

0.992s 

1.0013 

1.0442 

0 .946<t|  1.014o 

0.9469 

C  =  C4H802,  Ethyl  acetate  (31);  cf.  (4) 


C 


C  =  C4H10O,  Isobutyl  alcohol  (4) 

=  C4H10O,  Ethyl  ether  (21,  18);  cf.  (4,  28) 


%c 

%  B 

dr 

dr 

%  c 

%  B 

^r 

dr 

6 

0 

0.987s 

70 

25 

0 . 748s 

4 

0 

0.991s 

0.989o 

60 

25 

0.7817 

2 

0 

0.9949 

0.992s 

10 

25 

0.9347 

0 

0 

0.9991 

0.9971 

0 

25 

0.9642 

0.9590 

6 

5 

0.9809 

0.9772 

70 

30 

0.7476 

4 

5 

0.9842 

0.980s 

60 

30 

0.7812 

0.770o 

2 

5 

0.9872 

0.9846 

50 

30 

0 ,812o 

0.8016 

0 

5 

0.9903 

0.9882 

40 

30 

0.8421 

0.8322 

90 

10 

0.7305 

0.7174 

30 

30 

0.872o 

0.8616 

6 

10 

0.9744 

0.969s 

20 

30 

0.9014 

0.8936 

4 

10 

0.9774 

0.9736 

10 

30 

0.9319 

0.9243 

2 

10 

0.9802 

0.9773 

0 

30 

0.9569 

0.9507 

0 

10 

0.9830 

0.9804 

50 

35 

0 . 7899 

80 

15 

0.7042 

40 

35 

0.822o 

6 

15 

0.967s 

0.9627 

30 

35 

0.852s 

4 

15 

0.9712 

0.9663 

20 

35 

0.883o 

2 

15 

0.9742 

0.970o 

10 

35 

0.912s 

0 

15 

0.9767 

0.9733 

0 

35 

0.9483 

0.9415 

80 

20 

0.7396 

0.7265 

60 

40 

0.754s 

70 

20 

0.773o 

0.7615 

50 

40 

0.789o 

0.7759 

10 

20 

0.9513 

40 

40 

0.8187 

0.8084 

6 

20 

0.9606 

0.954s 

30 

40 

0.852o 

0.8394 

4 

20 

0.9644 

0.958s 

20 

40 

0.882i 

0.871s 

2 

20 

0.9679 

0.962s 

10 

40 

0.9097 

0.9022 

0 

20 

0.9707 

0.9664 

0 

40 

0.9388 

0.9315 

C  =  C4He06,  Tartaric  acid  (29) 


%  B 

%c 

dr 

I  %  B 

%c 

dr 

0.0 

0.0 

0.997 

42.2 

40.0 

1.088 

0.0 

57.9 

1.317 

66.0 

27.8 

0.960 

3.8 

56.1 

1.300 

73.1 

24.2 

0.926 

15.5 

51.4 

1.242 

78.3 

21.7 

0.903 

27.1 

46.8 

1.177 

100.0 

0.0 

0.785 

%c 

%  B 

dr  ii  %c 

%  B 

dr  i 

1  %c 

%  B 

dl5 

50 

50 

0.762o 

30 

60 

0.8031 

0 

70 

0.8719 

40 

50 

0.7962 

20 

60 

0.8344 

20 

80 

0.783s 

30 

50 

0.826e 

10 

60 

0.8652 

10 

80 

0.8156 

20 

50 

0.856s 

0 

60 

0.8952 

0 

80 

0.8477 

10 

50 

0.8882 

30 

70 

0.7766 

10 

90 

0.7892 

0 

50 

0.9178 

20 

70 

0 . 8099 

0 

90 

0.8223 

40 

60 

0.7694 

10 

70 

0.8406 

DENSITY— AQUEOUS  ORGANIC  SOLUTIONS 
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Miscible  mixtures  (8) 


%  B 

%c 

d\ 

%  B 

%c 

d\  \ 

%  B 

%c 

d4° 

24.4 

15.6 

0.938 

27.2 

25.0 

0.906 

21.5 

65.0 

0.798 

22.0 

13.o 

.948 

27.4 

30. 0 

.889 

19.2 

70. 0 

.788 

18.9 

ll.i 

.958 

27.6 

35.0 

.874 

16.5 

75.0 

.778 

14.5 

10.5 

.967 

27.5 

40. 0 

.859 

13.4 

80. 0 

.770 

9.5 

10.5 

.974 

27.2 

45.0 

.845 

10.2 

85.o 

.762 

3.8 

11.2 

.978 

26.2 

50. 0 

.832 

6 . 8 

90. 0 

.754 

23.9 

15.0 

.940 

25.2 

55 . 0 

.820 

3.4 

95.0 

.745 

26.0 

20. 0 

.922 

23.5 

60. 0 

.808 

Coexistent  liquid  phases  at  0°C  (8) 


Upper  layer ||  Lower  layer 


%  B 

%  c 

<  | 

%  B 

%  c 

dl 

2.7 

96.o 

0.743 

8.4 

10.6 

0.975 

7.5 

89.0 

0.755 

15.5 

10.5 

0.965 

7.7 

88.6 

0.755 

15.5 

10.5 

0.965 

6 . 7 

90. 0 

0.754 

15.5 

10.5 

0.965 

13.4 

80. 0 

0.770 

20.1 

11.5 

0.955 

13.8 

79.6 

0.771 

20. 0 

11.4 

0.956 

22.0 

64.o 

0.800 

23.4 

16.3 

0.934 

22.0 

63.7 

0.801 

23.5 

16.5 

0.934 

24.8 

56,o 

0.818 

25.2 

20. 0 

0.922 

24.3 

56.6 

0.816 

25.0 

19.8 

0.923 

C  =  C5H10O,  Diethylketone  (4) 
C  =  C6Hio02,  Ethyl  propionate  (4) 
C  =  C5HnBr,  Isoamyl  bromide  (4) 
C  =  C5H12O,  Amyl  alcohol  (9) 
Upper  layer 


%  B . 

•  |  0 . 0  1  6.1  114.2  [20.6  [25 . 6  |28 . 1  |27. 7 

%  c . 

.90.7  82 . 6  70 . 7  59.4  |47 .4  [32.4  [25 . 6 

df'6 . 

.|  0.831  0 . S34|  0.840,  0.848[  0.860|  0.888|  0.904 

Lower  layer 

%  B . 

■  1  0 . 0  I  5.9  [13.0  17.4  [21.2  ;24.s  [26. 6 

%  c . 

.  2.7  2.8  3.0  3.i  |  4.6  10.8  17.6 

df'6 . 

,|  0.995|  0.986  0 . 976[  0.970[  0.96l|  0.942|  0.922 

c 

C  =  C6Hi20,  Isoamyl  alcohol  (4) 

=  C6H3N3O6,  1,  3,  5-Trinitrobenzene  (J  7) 

Vol.  %  B*... 

. ,|  60  )  70  |  75  |  80  I  85  |  90  |  95  |  100 

%ct . 

.  .[0.23  [0.38  |0. 47  [0.57  |0. 78  [1.1  [1.5  |2.3 

df . 

.  .  [0 . 906|0 . 881  0 . 871[0 . 858  0 . 844[0 . 829|0 . 813[0 . 796 

*  In  the  aqueous  solvent,  15.5°C.  f  Wt.  %  in  the  solution. 


C  =  C6H6,  Benzene  (4-2);  cf.  (4) 


%  B 

%c 

df 

1  %  B 

%  C 

df 

0.00 

0.00 

0.9971 

51.49 

32.58 

0.8519 

0.00 

100.00 

0.8736 

60.00 

0.00 

0.8870 

10.00 

0.00 

0.9804 

60.00 

3.90 

0.8796 

10.00 

89.93 

0.8631 

60.00 

7.05 

0.8739 

10.00 

90.00 

0.8630 

60.00 

14.06 

0.8618 

18.48 

81.52 

0.8550 

60.00 

19.16 

0.8537 

20.00 

0.00 

0.9664 

60.00 

23.21 

0.8470 

20.00 

77.69 

0.8567 

60.00 

28.60 

0.8380 

20.00 

80.00 

0.8535 

60.00 

34.47 

0.8280 

30.00 

0.00 

0.9507 

60.00 

40.00 

0.8182 

30.00 

63.81 

0 . 8543 

70.00 

0.00 

0.8634 

30.00 

65.44 

0.8516 

70.00 

7.46 

0.8501 

30.00 

67.28 

0.8490 

70.00 

10.72 

0 . 8442 

30.00 

67.58 

0.8482 

70.00 

14.68 

0.8372 

30.00 

70.00 

0.8447 

70.00 

18.09 

0.8316 

32.42 

60.85 

0.8529 

70.00 

22.45 

0.8239 

38.08 

52.46 

0.8524 

70.00 

24.31 

0.8201 

40.00 

0.00 

0.9315 

70.00 

25.64 

0.8181 

40.00 

0.40 

0.9306 

70.00 

30.00 

0.8095 

40.00 

48.61 

0.8533 

73.46 

0.00 

0.8551 

40.00 

54.31 

0.8449 

80.00 

0.00 

0.8391 

40.00 

59.72 

0.8360 

79.98 

3.58 

0.8327 

40.00 

60.00 

0.8357 

79.98 

9.23 

0 . 8227 

43.43 

44.53 

0.8520 

79.99 

13.75 

0.8142 

49.85 

0.00 

0.9102 

79.99 

15.89 

0.8102 

49.85 

1.22 

0.9079 

79.99 

20.01 

0.8010 

49.86 

4.99 

0.9007 

89.97 

0.00 

0.8137 

50.00 

0.00 

0.9098 

89.94 

2.42 

0.8092 

50.00 

5.87 

0.8992 

89.92 

4.99 

0 . 8042 

50.00 

8.44 

0.8946 

89.90 

7.53 

0 . 7990 

50.00 

30.80 

0.8779 

89.87 

10.13 

0.7934 

50.00 

35.76 

0.8500 

100.00 

0.00 

0.7851 

50.00 

39.85 

0.8435 

50.00 

44.18 

0.8361 

50.00 

50.00 

0 . 8269 

C  =  CjHeOg,  Salicylic  acid  (29) 


%  B  |  %  C 

df  ||  %  B 

%c 

dl6 

%  B 

%c 

df 

0.0 

0.0 

0.997 

44.4 

12.8 

0.942 

66.8 

33.2 

0.916 

0.0 

0.22 

0.998 

53.4 

24.0 

0.938 

100.0 

0.0 

0.785 

8.7 

0.34 

0.983 

60.7 

31.0 

0.929 

31.1 

2.7 

0.954 

65.2 

32.4 

0.920 

C  =  C7H605.H20,  Galhc  acid  (29) 


C  =  CcH5Br,  Bromobenzene  (4) 
C  =  C6H6N02,  Nitrobenzene  (4) 
C  =  C6H7N,  Aniline  (14) 

C  =  C6H807,  Citric  acid  (29) 


%  B 

%  c 

df 

1  %  B 

%  c 

df 

%  B 

%  c 

df 

0.0 

0.0 

0.997 

33.8 

51.9 

1.156 

61.6 

38.4 

1.007 

12.6 

60.6 

1.264 

42.6 

47.9 

1.112 

100.0 

0.0 

0.785 

21.8 

57.1 

1.212 

52.1 

43.0 

1.054 

C  =  C6H1202,  Ethyl  butyrate  (4) 
C  =  C6H14)  Hexane  (4) 

C  =  C7H6O,  Benzaldehyde  (4) 

C  =  C7H602,  Benzoic  acid  (29) 


%  B 

%  c 

df  ||  %  B 

%c 

df 

1  %  B 

%c 

df 

0.0 

0.0 

0.997 

41.9 

17.8 

0.944 

63.1 

36.9 

0.907 

0.0 

0.37 

0.997 

49.1 

30.1 

0.938 

100.0 

0.0 

0.785 

8.7 

0.58 

0.984 

54.1 

35.0 

0.928 

30.4 

4.7 

0.955 

61.2 

36.5 

0.910 

%  B 

%c 

df  ||  %  B 

%c 

df  | 

%  B 

%  c 

df 

0.0 

0.0 

0.997 

37.1 

11.2 

0.971 

77.9 

22.1 

0.899 

0.0 

1.2 

0.999 

57.6 

18.0 

0.943 

100.0 

0.0 

0.785 

16.4 

3.3 

0.982 

70.7 

21.2 

0.916 

C  =  C7H7Br,  Bromotoluene  (4) 
C  =  C7H7NO,  Benzamide  (17) 


% 

B* 

%  Cf 

df 

%B* 

%Cf 

df 

%  B* 

%Cf 

df 

0.0 

1.3 

0.999 

40 

7.9 

0.958 

75 

20.3 

0.917 

5 

1.6 

0.992 

45 

9.9 

0.953 

80 

20.9 

0.907 

15 

2.2 

0.982 

50 

12.1 

0.948 

83 

21.0 

0.900 

20 

2.7 

0.976 

55 

14.1 

0.944 

85 

20.7 

0.895 

25 

3.5 

0.972 

60 

16.0 

0.939 

90 

19.7 

0.878 

31 

5.1 

0.966 

65 

17.8 

0.932 

95 

17.4 

0.856 

35 

5.9 

0.963 

70 

19.3 

0.925 

100 

14.6 

0.830 

*  Vol.  %  in  the  aqueous  solvent,  1S.5°C.  f  Wt.  %  in  the  solution. 

C  =  C7H7N02,  p-Nitro toluene  (4) 
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B 

=  C2H60,  Ethyl  alcohol. — ( Continued ) 

C  =  C7H8,  Toluene  (4) 

C  =  C7HgN2S,  Phenylthiourea  (x7) 

%  B*|%  Cf 

df  II  %  B* 

%Cf 

df  ||  %  B*  |  %  Cf 

df 

0 

0.24 

0.998 

50 

1.8 

0.932 

75 

4.3 

0.881 

15 

0.38 

0.979 

55 

2.3 

0.923 

80 

4.5 

0.868 

25 

0.56 

0.968 

60 

2.7 

0.913 

85 

4.8 

0.854 

35 

0.83 

0.956 

65 

3.3 

0.902 

90 

4.5 

0.839 

40 

1.1 

0.949 

70 

3.8 

0.892 

95 

4.2 

0.820 

*  Vol.  %  in  the  aqueous  solvent, 

15.5°C. 

t  Wt 

%  in  the  solution. 

C  = 

C7H80,  Benzyl  alcohol  (4) 

C  = 

=  C7H9N,  Methylaniline  (4) 

C 

=  C7H9N,  o-Toluidine  (4) 

C  =  C7H16,  Heptane  (4) 

C  —  CsHgCL, 

Methyl  salicylate  (29) 

%  B. 

0.0  1 

0.0  |31.4  |47.7  48 . 1  |l7.1  1 100 .0 

%  c. 

. 1 

0.0  1 

0.12  | 

0.61  | 

6.4  31 .6  1 79 . 1 

0.0 

df 

. 

0.9971 

0.997| 

0.952| 

0  92l| 

0.941| 

1.087| 

0.785 

C  = 

=  CsH9NO,  Acetanilide  (17) 

%  B* 

%  Cf 

df  II  %B* 

%  Cf 

df  ||  %  B* 

%Cf 

df 

0 

0.54 

0.997 

45 

6.8 

0.945 

85 

26.9 

0.900 

10 

0.93 

0.984 

50 

8.9 

0.940 

87 

27.4 

0.896 

15 

1.0 

0.980 

55 

11.6 

0.934 

90 

27.6 

0.890 

20 

1.3 

0.974 

60 

14.2 

0.929 

93 

27.6 

0.881 

25 

1.7 

0.968 

65 

17.0 

0.923 

95 

26.8 

0.874 

31 

2.5 

0.962 

70 

19.8 

0.918 

100 

24.8 

0.851 

35 

3.5 

0.957 

75 

22.6 

0.913 

40 

4.8 

0.951 

80 

25.2 

0.907 

*  Vol.  %  in  the  aqueous  solvent,  15.5°C. 
t  Wt.  %  in  the  solution. 


C  =  C8H10,  Xylenes  (4) 

C  =  C8Hi0O,  Phenetole  (4) 

C  =  C9H10O2,  Benzyl  acetate  (4) 
C  =  C9HuNO,  Acettoluide  (X7) 


%  B* 

%  Cf 

df 

|  %  B* 

5S 

O 

— H 

df 

!  %  B* 

%  Cf 

df 

0 

0.12 

0.998 

45 

1.4 

0.938 

80 

7.8 

0.868 

5 

0.13 

0.990 

50 

1.9 

0.931 

85 

8.8 

0.858 

15 

0.16 

0.978 

55 

2.6 

0.921 

90 

9.6 

0.844 

20 

0.23 

0.972 

60 

3.5 

0.912 

93 

9.8 

0.834 

25 

0.31 

0.967 

65 

4.2 

0.902 

95 

9.7 

0.828 

35 

0.66 

0.954 

70 

5.5 

0.890 

100 

9.2 

0.807 

40 

0.95 

0.946 

75 

6.6 

0.880 

*  Vol.  %  in  the  aqueous  solvent,  15.5°C. 
t  Wt.  %  in  the  solution. 


C  =  C9H12,  Mesitylene  (4) 

C  =  C9H12O,  Ethyl  benzyl  ether  (4) 
C  =  CioHie,  Pinene  (4) 

C  =  Ci0H16O,  Camphor  (22) 


%  B 

%c 

df  I 

%  B 

%c 

df  | 

%  B 

%  c 

df 

90.0 

0 

0.833 

99.0 

0 

0.793 

59.4 

40 

0.862 

81.0 

10 

0.846 

89.1 

10 

0.811 

49.5 

50 

0.878 

72.0 

20 

0.859 

79.2 

20 

0.826 

63.0 

30 

0.871 

69.3 

30 

0.844 

C  =  CioHi604)  Camphoric  acid  (29) 


%  B  %C 

df 

1  %  B 

%c 

df 

1  %  B 

%  c 

df 

0.0 

0.0 

0.997 

31.3 

38.6 

0.997 

47.9 

50.4 

0.967 

0.0 

0.75 

0.997 

35.9 

48.9 

0.997 

49.9 

50.1 

0.957 

8.6 

1.2 

0.997 

40.4 

51.5 

0.982 

100.0 

0.0 

0.785 

26.7 

16.3 

0.997 

44.7 

51.1 

0.977 

C  =  C10H22O,  Isoamyl  ether  (4) 

C  =  C12H11NO,  Acetnaphthalide  (17) 


%  B* 

%  Cf 

df  I 

%  B* 

%Cf 

df  | 

%  B* 

%  Cf 

df 

10 

0.04 

0.984 

60 

1.4 

0.909 

90 

4.0 

0.834 

20 

0.09 

0.972 

65 

1.8 

0.898 

93 

4.1 

0 . 825 

35 

0.25 

0.954 

70 

2.3 

0.880 

95 

4.1 

0.815 

40 

0.36 

0.946 

75 

2.7 

0.876 

100 

3.9 

0.792 

50 

0.70 

0.929 

80 

3.1 

0.862 

55 

1.0 

0.920 

85 

3.6 

0.848 

*  Vol.  %  in  the  aqueous  solvent,  15.5°C. 
t  Wt.  %  in  the  solution. 

C  =  C12H22O11,  Sucrose  (xl) 


%  B 

%  c 

df'6 

%  B  |  %  C 

df-5 

I  %  B 

%  c 

df-5 

0.0 

66.0 

1.3237 

17.0 

49.0 

1.1831 

68.0 

7.4 

0.894.3 

3.0 

62.7 

1 ,298o 

24.8 

41.7 

1.1289 

84.7 

1.1 

0.836? 

6.7 

58.8 

1.264s 

35.4 

32.1 

1.056s 

95.5 

0.4 

0.8074 

11.1 

55.1 

1.230s 

50.4 

19.2 

0.9744 

C  =  C13H10O3,  Phenyl  salicylate  (29) 


%  B 

%  c 

df  | 

%  B 

%c 

df 

%  B 

%c 

df 

0.0 

0.0 

0.997 

50.5 

0.86 

0.909 

65.3 

34.7 

0.895 

0.0 

0.02 

0.996 

67.2 

4.4 

0.875 

100.0 

0.0 

0.785 

8.7 

0.02 

0.982 

77.5 

11.9 

0.861 

31.9 

0.07 

0.947 

70.7 

26.7 

0.876 

C  = 

=  C13H12N2O,  Benzoylphenylhydrazine  (17) 

%  B*  %  Cf 

df  I 

1  %  B* 

%  Cf 

df 

1  %  B* 

%Cf 

df 

40 

0.16 

0.946 

70 

1.1 

0.884 

90 

2.2 

0.831 

50 

0.32 

0.928 

75 

1.2 

0.872 

93 

2.9 

0.822 

55 

0.51 

0.917 

80 

1.6 

0.859 

95 

2.4 

0.814 

65 

0.81 

0.896 

85 

1.9 

0.846 

100 

2.3 

0.793 

*  Vol.  %  in  aqueous  solvent,  15.5°C. 
t  Wt.  %  in  the  solution. 

C  =  C18H36O2,  Stearic  acid  (29) 


%  B 

%c 

df 

I  %  B 

%c 

df  I 

%  B 

%c 

df 

0.0 

0.0 

0.997 

41.7 

0.12 

0.926 

90.3 

6.4 

0.801 

0.0 

0.03 

0.996 

69.7 

0.81 

0.862 

91.7 

8.3 

0.793 

16.9 

0.03 

0.969 

86.9 

3.2 

0.815 

100.0 

0.0 

0.785 

C  =  C19H17N3,  Triphenylguanidine  (17) 


%  B* 

%Cf 

df  ||  %  B* 

%Cf 

df  ||  %  B* 

%Cf 

df 

60 

0.22 

0.905 

80 

1.0 

0.857 

95 

3.6 

0.816 

70 

0.48 

0.883 

85 

1.6 

0.843 

100 

5.9 

0.802 

75 

0.67 

0.870 

90 

2.3 

0.831 

*  Vol.  %  in  aqueous  solvent,  15.5°C.  t  Wt.  %  in  the  solution. 

C  =  C27H3oN205.|H20,  Quinine  salicylate  (29) 


%  B 

%c 

df  I 

%  B 

%c 

df  I 

%  B 

%  c 

df 

0.0 

0.0 

0.997 

50.7 

1.8 

0.911 

92.7 

4.1 

0.809 

0.0 

0.06 

0.996 

69.1 

3.4 

0.871 

96.7 

3.2 

0.795 

32.2 

0.57 

0.947 

88.3 

4.6 

0.823 

100.0 

0.0 

0.785 

B  =  c3h6o,  Acetone 

C  =  C4H10O,  n-Butyl  alcohol  (2S) 


%  B 

%  c 

df 

1  %  B 

%c 

df 

9.93 

0.00 

0.9859 

40.06 

30.26 

0.8717 

9.44 

4.93 

0.9790 

34.41 

40.13 

0.8617 

8.92 

10.13 

0.9709 

22.92 

60.13 

0.8431 

19.31 

0.00 

0.9731 

71.10 

0.00 

0.8723 

18.33 

5.06 

0.9667 

63.56 

10.61 

0.8648 

17.36 

10.10 

0.9584 

56.80 

20.11 

0.8600 

16.38 

15.18 

0.9495 

49.89 

29.89 

0.8508 

15.40 

20.24 

0.9398 

42.60 

40.09 

0.8438 

29.62 

0.00 

0.9578 

35.50 

50.07 

0.8376 

26.59 

10.22 

0.9426 

79.92 

0.00 

0.8504 

24.01 

18.94 

0.9277 

63.81 

20.17 

0.8405 

21.12 

28.70 

0.9117 

47.51 

40.30 

0.8313 
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C  =  C4H10O,  n-Butyl  alcohol. — ( Continued ) 


%  B 

%  c 

dT  \ 

%  B 

%  c 

dT 

37.49 

0.00 

0.9451 

31.95 

60.03 

0.8232 

33.69 

10.14 

0.9309 

15.97 

80.02 

0.8158 

29.86 

20.34 

0.9143 

89.58 

0.00 

0.8224 

26.11 

30.36 

0.8993 

80.55 

10.08 

0.8207 

22.37 

40.33 

0.8851 

71.75 

19.90 

0.8190 

50  03 

0.00 

0.9207 

62.72 

29.98 

0.8173 

45.01 

10.04 

0.9076 

54.11 

39.59 

0.8158 

39.84 

20.37 

0.8945 

44.81 

49.98 

0.8145 

35.06 

29.93 

0.8828 

35.85 

59.98 

0.8134 

30  02 

40.00 

0.8710 

18.01 

79.90 

0.8113 

28.23 

49.57 

0.8603 

95.10 

0.00 

0.8071 

57.46 

0.00 

0.9048 

30.86 

69.14 

0.8038 

51 .53 

10.32 

0.8935 

50.00 

50.00 

0.8000 

45.85 

20.20 

0.8822 

70.47 

29.53 

0 . 7966 

Saturated  solutions 


%  B 

%  c 

dT  ||  %  B 

%  C 

dT 

0.00 

7.90 

0.9869 

13.42 

36.91 

0.9072 

9.26 

12.00 

0.9670 

13.10 

47.02 

0.8875 

11.62 

18.64 

0.9485 

11.65 

53.86 

0.8765 

12.65 

24.68 

0.934 

8.28 

63.68 

0.8635 

12.95 

28.15 

0.9261 

0.00 

79.94 

0.8479 

C  =  C6H6Br,  Bromobenzene  (4) 
C  =  Cellulose  acetate  (2) 


%  c 

%  B 

dT  II  %c 

%  B 

dT 

%c 

%  B 

dT 

5.0 

95.0 

0.807 

4.9 

92.4 

0.814 

4.5 

86.0 

0.834 

5.0 

94.4 

0.808 

4.8 

91.3 

0.818 

4.3 

81.6 

0.850 

4.9 

94.0 

0.810 

4.7 

90.3 

0.823 

4.1 

77.5 

0.862 

4.9 

92.8 

0.811 

4.7 

88.8 

0.826 

3.8 

72.2 

0.878 

4.9 

92.6 

0.815 

4.6 

87.7 

0.846 

3.6 

67.4 

0.890 

B  =  C3H3O,  n-Propyl  alcohol 

C  =  C6H5Br,  Bromobenzene  (4) 
C  =  C7H7Br,  Bromotoluene  (4) 


B  =  C  3H3O  3,  Glycerol 
C  =  C3H802,  Trimethyleneglycol,  20°C  (5) 


%c 

%  B  \ . 

0 

2 

5 

10 

15 

20 

25 

100 

1.262 

95 

1.249 

90 

1.235 

1.236 

100  %  C,  d 

T  =  1.053s 

85 

1.222 

1.223 

1.224 

80 

1.208 

1.210 

1.211 

1.213 

1.214 

75 

1.195 

1.196 

1.198 

1.200 

1.202 

1.203 

70 

1.181 

1.183 

1.185 

1.187 

1.190 

1.192 

1.193 

65 

1.168 

1.169 

1.171 

1.174 

1.177 

1.179 

1.181 

60 

1.154 

1.156 

1.158 

1.161 

1.164 

1.167 

1.168 

55 

1.140 

1.142 

1.144 

1.148 

1.151 

1.154 

1.156 

50 

1.127 

1.128 

1.130 

1.134 

1.138 

1.141 

1.144 

45 

1.113 

1.114 

1.117 

1.121 

1.125 

1 . 128 

1.131 

40 

1.099 

1.100 

1.103 

1.107 

1.111 

1.116 

1.119 

35 

1.103 

1.106 

C  =  C4H604,  Succinic  acid  (16) 


%  B* 

%c 

dT 

I  %  B* 

%c 

d'T  1 

%  B* 

%c 

d'f 

0.0 

0.8 

1.0213 

31.4 

0.6 

1.0897 

68.9 

0.4 

1 . 1804 

7.1 

0.7 

1.040? 

40.7 

0.6 

1.112o 

99.6 

0.4 

1.253o 

20.3 

0.7 

1.0644 

48.5 

0.5 

1.129s 

*  Impure. 

B  =  C4H6O4,  Succinic  acid 
C  =  C4H10O,  Ethyl  ether  (i») 
B  =  C4H8O2,  Butyric  acid 
C  =  C6H7N,  Aniline,  30°C  (24) 


"\%B* 

%c§\ 

100 

96.09 

83.46 

\ . %b* 

%c§\ 

100 

96.09 

83.46 

ot 

0.9496 

0.9652 

0.9751 

40 

0.9994 

1.0084 

1.0109 

5 

0.9587 

0.9752 

0.9837 

45 

1.0013 

1.0093 

1.0114 

10 

0.9673 

0.9845 

0.9916 

50 

1.0027 

1.0097 

1.0114 

15 

0.9753 

0.9923 

0.9986 

55 

1.0038 

1.0096 

1.0112 

20J 

0.9818 

0.9981 

1.0035 

60 

1.0048 

1.0095 

1.0108 

25 

0.9872 

1 . 0024 

1.0066 

65 

1.0060 

1.0096 

1.0107 

30 

0.9925 

1.0054 

1.0088 

70 

1.0070 

1.0099 

1.0108 

35 

0.9966 

1.0073 

1.0102 

75 

1.0080 

1.0103 

1 .0109 

*  In  the  water-butyric  acid  solvent, 
t  d30  =  0.9898  for  64.01  %  B. 
t  df  =  1.0120  for  64.01  %  B. 


§  In  the  solution. 

B  =  C6H60,  Phenol 

C  =  C7H7NO,  Benzamide  (23) 

B  =  CeHjN,  Aniline 
C  =  C6H8C1N,  Aniline  hydrochloride  (30) 


The  solvent  is  an  aqueous  solution  containing  g-mole  aniline 

per  liter 


%  c 

dT  II  %c 

dT 

1  %c 

dT 

1  %c 

dT 

1  .4 

1 . 000 8 

6.1 

1.0102 

14.9 

1.027s 

33.6 

1.0653 

2.6 

1.0036 

8.0 

1.013s 

18.5 

1.0352 

41.8 

1.0794 

3.8 

1.005s 

10.7 

1.019s 

25.3 

1 . 049o 

49.1 

1.0937 

4.7 

1.0077 

14.0 

1.0267 

32.4 

1 . 0624 

C  =  C7Hs,  Toluene  (26) 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 
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22:  336;  97. 
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Two-component  systems. 

Poly-component  systems. 

ALL  COMPONENTS  CHEMICAL 
COMPOUNDS 

1.  No  component  has  a  key 

formula  beginning 
with  16. 

Two-component  sys¬ 
tems. 

Three-component  sys¬ 
tems. 

2.  One,  and  only  one,  com¬ 

ponent  has  a  key 
formula  not  beginning 
with  16. 

Two-component  sys¬ 
tems. 

Three-component  sys¬ 
tems. 

3.  All  components  have  key 

formulae  beginning 
with  16. 

Two-component  sys¬ 
tems. 

Three-component  sys¬ 
tems. 


Matieres 

UN  DES  CONSTITUANTS  AU 
MOINS  EST  UN  ELEMENT 
CHIMIQUE 

Systemes  a  deux  constituants. 

Systemes  a  plusieurs  consti¬ 
tuants. 

TOUS  LES  CONSTITUANTS  SONT 
DES  COMPOSES  CHIMIQUES 

1.  Aucun  des  constituants  ne 

possede  une  formule 
cle  commengant  par 
16. 

Systemes  a  deux  consti¬ 
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INTRODUCTION 

Arrangement. — Arrangement  is  by  groups  as  shown  by  the  table 
of  contents  above. 

Scope. — For  all  binary  systems  the  density  data  are  given  when 
the  accuracy  is  0.1%  or  better  except  in  the  case  of  fragmentary 
values  and  values  for  saturated  solutions  (for  the  latter  class  of 
values  the  reader  is  referred  to  Seidell’s  “Solubilities”  (297)). 
Systems  under  pressures  greater  than  one  atmosphere  and  ternary 
systems  (except  a  few  of  considerable  importance)  are  given  by 
literature  reference  only.  References  written  1  indicate  that  the 
reliable  data  cover  less  than  three  values,  and  2  that  data  for 
densities  of  saturated  solutions  are  included. 

Units. — All  density  values  and  all  compositions  in  mass  units 
are  based  upon  true  mass  (“weight  in  vacuo”). 

Temperature  Functions. — Variation  of  density  with  temperature 
is  sometimes  given  by  recording  under  “a,”  (resp.  “103b”)  the 
two  terms 

a,  [resp.  103b(<  —  /„)]  of  the  function: 
d\  =  a  —  b(<  —  tB) 


Example:  In  Sec.  IV,  p.  144,  the  density  of  a  liquid  mixture  of 
CGL  and  CelLCL,  containing  93.62  Wt.  %  of  CCI4  is  given  by 
d\  =  [1.5794  -  1.836  X  lCT3(f  -  15°)]  +  0.075%, 
for  the  range  15  —  65°C;  and  hence,  e.g., 

d\ 5  =  1.5427  +  0.0011  g/ml. 

Conversion  Factors. — Conversion  of  Wt.  %  to  Mol  %  and  vice 
versa  is  made  by  means  of  the  relation : 

wt  A  _ _ 100  X  Mol  %  A  X  Molecular  Wt.  A _ 

(Mol  %  A  X  Molecular  Wt.  A)  -f  (Mol  %  B  X  Molecular  Wt.  B) 


INTRODUCTION 

Arrangement. — L’arrangement  est  fait  par  groupes  ainsi  qu’il 
est  indiqu<3  dans  la  table  des  matieres  ci-dessus. 

Champ.- — Pour  tous  les  systemes  binaires,  les  valeurs  des 
densites  sont  donnees  lorsque  la  precision  est  de  0,1%  ou  meilleure, 
excepte  dans  les  cas  de  valeurs  fragmentaires  et  de  valeurs  con- 
cernant  les  solutions  saturees  (pour  cette  derniere  categorie  de 
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valeurs,  le  lecteur  s’adressera  a  “Solubilities”  de  Seidell  (297). 
Les  systemes  se  trouvant  sous  des  pressions  superieures  a  une 
atmosphere  et  les  systemes  ternaires  (a  l’exception  de  quelques- 
uns  qui  presentent  une  importance  considerable)  ne  sont  donnes 
que  par  des  references  bibliographiques.  Les  references  ecrites 
comme  suit  1  indiquent  que  la  donnee  digne  de  confiance  se  rap- 
porte  £,  moins  de  trois  valeurs,  et  2  signifie  que  les  donndes  pour 
les  densites  des  solutions  saturees  sont  incluses. 

Unites. — Toutes  les  valeurs  de  densite  et  toutes  les  composi¬ 
tions  exprimees  en  unites  de  masse  sont  bashes  sur  les  masses 
vraies  (“poids  dans  le  vide”). 

Equations  de  temperature. — La  variation  de  la  density  avec  la 
temperature  est  donnee  quelquefois  en  inscrivant  sous  “a”  (resp. 
“I03b”)  les  deux  termes 

a,  [(resp.  103b(i  —  4)]  de  la  fonction: 
d\  =  a  —  b(i  —  4) 

Exemple:  Dans  la  Section  IV,  p.  144,  la  density  d’un  melange 
liquide  de  CC14  et  de  C6H4C12,  contenant  93,62%  poids  de  CC14 
sera  donnee  par  la  relation 

d{  =  [1,5794  -  1,836  X  KV3  (fi  -  15°)]  ±  0,075%, 
pour  l’intervalle  15  —  65°C;  de  la  on  tire 

d46  =  1,54  27  ±  0,0011  g/ml. 

Facteurs  de  conversion. — La  conversion  des  %  poids  en  % 
molecules  et  vice-versa  se  fait  par  la  relation: 

%  Poids  de  A  = 

100  X  %  Mol.  de  A  X  Poids  Mol.  de  A 
(%  Mol.  de  A  X  Poids  Mol.  de  A)  +  (  %  Mol.  de  B  X  Poids  Mol.  de  B) 


EINLEITUNG 

Anordnung. — Diese  ist  nach  Gruppen  durchgefuhrt,  wie  sie 
oben  in  dem  Inhaltsverzeichnis  angegeben  ist. 

Umfang. — Bei  alien  binaren  Systemen  ist  die  Dichte  dann 
angegeben,  wenn  die  Genauigkeit  0,1%  oder  grosser  ist.  Ausnah- 
men  sind  in  Fallen  mit  unvollstan  digen  Angaben  und  bei  den 
gesattigten  Losungen  gemaeht.  Fur  gesattigte  Losungen  siehe 
Seidell  [“Solubilities”  (297)].  Systeme  unter  grosserem  Druck 
als  1  Atmosphare  und  ternare  Systeme  (ausgenommen  einiger 
weniger  von  grosserer  Bedeutung)  sind  nur  durch  Literatur- 
nachweise  angegeben.  Stellen  mit  der  Bezeichnung  1  bedeuten, 
dass  die  verwendbaren  Daten  weniger  als  drei  Werten  ent- 
sprechen  und  2  bedeutet,  dass  die  Dichte  der  gesattigten  Losungen 
mit  eingeschlossen  sind. 

Einheiten. — Dichten  und  Zusammensetzungen  beziehen  sich 
inimer  auf  die  wirkliche  Masse  (“Gewicht  im  Vakuum”). 

Temperatur-Gleichungen. — Die  Anderung  der  Dichte  mit  der 
Temperatur  ist  zuweilen  durch  die  Angaben  unter  “a”  (bezw. 
unter  “lQ3b”)  gegeben.  Es  sind  dies  die  zwei  Terme 
a,  [bezw.  103b(£  —  4)]  der  Gleichung: 
d\  =  a  —  b(£  —  4). 

Beispiel:  In  Sec.  IV,  p.  144,  ist  die  Dichte  einer  flussigen  Mi- 
schung  von  CC14  und  C6H4Cl2  mit  93,62  Wt.  %  (Gewichts  %)  CC14 
gegeben,  durch  die  Gleichung 

d\  =  [1,5794  -  1,836  X  10"3  (f  -  15°)]  ±  0,075% 
giiltig  fiir  den  Temperatur-Bereich  15  —  65°C.  Es  ist  daher, 
2.  B., 

df  =  1,5427  ±  0,0011  g/ml. 

Umrechnungsfaktoren. — Die  Umrechnung  von  Gewichts-Pro- 
zenten  (Wt.  %)  auf  Mol  %  und  umgekehrt  erfolgt  nach  der  Gleich¬ 
ung: 

Gewichts  %  (Wt.  %)  A  = 

100  Mol  %  A  X  Molekulargewicht  A 
(Mol  %  A  X  Molekulargewicht  A)  +  (Mol  %  B  x  Molekulargewicht  B) 


INTRODUZIONE 

Disposizione  della  materia. — La  divisione  b  fatta  per  gruppi 
come  risulta  dall’indice. 

Contenuto. — Per  tutti  i  sistemi  binari  la  densita  e  riportata  solo 
quando  l’esattezza  e  del  0,1%  o  maggiore.  Sono  eccettuati  i 
casi  in  cui  si  hanno  dati  incompleti,  e  le  soluzioni  sature.  Per  le 
soluzioni  sature  vedi  Seidell  “Solubilities”  (297).  Per  i  sistemi 
a  pressioni  maggiori  di  una  atmosfera  e  per  i  sistemi  ternari, 
(eccettuati  pochi  di  considerevole  importanza),  sono  riportate 
soltanto  le  indicazioni  bibliografiche.  Le  citazioni  contras- 
segnate  con  1  indicano  che  i  dati  attendibili  comprendono  meno 
di  tre  valori,  e  quelle  contrassegnate  con  2  indicano  che  vi  sono 
comprese  le  density  delle  soluzioni  sature. 

Unita. — Density  e  composizione  si  riferiscono  sempre  alle  masse 
effettive  (peso  nel  vuoto). 

Variazioni  in  funzione  della  temperatura. — Sotto  “a”  (oppure 
“103b”)  sono  riportate  qualche  volta  le  variazioni  di  densita, 
con  la  temperatura,  e  precisamente  sono  riprodotti  i  due  termini 
a,  [oppure  103b(£  —  4)]  della  equazione: 
d\  =  a  —  b(<  —  4). 

Esempio:  Nella  Sezione  IV,  p.  144,  la  densita  di  una  miscela 
liquida  di  CC14  e  CeH4Cls  contenente  93,62%  (peso  %)  di  CC14  b 
data  dall’equazione : 

d[  =  1,5794  -  1,836  X  10~3  (t  -  15°)  ±  0,075%, 
che  e  valida  per  le  temperature  tra  15  e  65°C.  Si  avra  percio  per 
esempio : 

df  =  1,5427  ±  0,0011  g/ml. 

Fattori  di  conversione. — La  trasformazione  delle  percentuali 
in  peso  in  percentuale  in  molecole  e  viceversa,  si  effettua  mediante 
l’equazione : 

Peso  %  A  = 

_ 100  X  Mol,  %  di  A  X  Peso  molecolare  di  A 

(Mol.  %  di  A  X  Peso  molec.  di  A)  +  (Mol.  %  di  B  X  Peso  mol.  di  B) 


SEC.  I.  AT  LEAST  ONE  COMPONENT  IS  AN  ELEMENTARY 

SUBSTANCE 

Arrangement. — The  elementary  substance  is  in  all  cases  the 
A-component  and  the  systems  are  arranged  in  order  of  their 
A-components,  in  accordance  with  the  Standard  arrangement. 

If  both  components  are  elementary  substances  the  one  with  the 
lower  key  number  is  the  A-component.  Under  a  given  A-com- 
ponent  the  B-components  are  arranged  in  accordance  with  the 
Standard  (resp.  <L)  arrangement,  etc. 


1.  Two-Component  Systems 


Cl2 

B  =  Br2 


Wt.  %  B 

df 

(±0.1%)  (3) 

95.577 

2.955 

92.271 

2.853 

B  =  CC14  (170.1) 
B  =  CHCL  (164) 


Br2 

B  =  I2 

(to  44.4  Wt.  %B)(2  43) 
d1 46  =  (3.077  +  0.01161  X 
Wt.  %  B)  ±  0.25% 


B  =  IC1, 

(to  29.2  Wt.  %  B)(244) 
df  =  (3.077  -  0.0049  X 
Wt.  %  B)  +  0.25  % 


B  = 

CC14 

Wt.  %  A 

(±0.0075%)  (143) 

0.165 

1.7657 

0.087 

1.7004 

0.082 

1.6964 

0.073 

1.6888 

0.061 

1.6801 

0.054 

1.6747 

0.018 

1.6463 

0.016 

1.6447 
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Br2. — (C  ontinued ) 

B  =  CC14. — ( Continued, ) 

(to  3.583  Wt.  %A)(i47) 
df -6  =  (1.56  76  +  0.027535  X 
Wt.  %  A)  ±  0.01  % 
a  |  103b 

(40°  -  75°) 
(+0.075%)  (i72) 

0.00  Wt.  %  A 
1.5555  |  1 .895(4  —  40) 

10.90  Wt.  %  A 
1.6379  |  1.978(4  -40) 


B  =  CsHioCIN 

Trimethylammonium  chloride 
Wt.  %  A  |  d’8 


( ±0.25  %)(52) 


100.00 

3.131 

98.16 

3.070 

97.12 

3.057 

93.81 

2.953 

B  =  C6H5N02 

Nitrobenzene 
(to  6.183  Wt.  %  A)  (14  7) 
df'6  =  (1.1907  +  0.02728  X 
Wt.  %  A)  ±  0.01  % 


I2 

B  =  Se  (16) 


B  =  Te  (16) 


B  = 

CC14 

Wt. 

%  A 

d\ 8 

( ±0.0075  %)(54) 

0 

000 

1 . 59603 

0 

722 

1.60276 

0 

728 

1.60295 

0 

820 

1.60371 

0 

824 

1.60376 

B  = 

CS2 

Wt. 

%  A 

d\ 3 

(±0.0075%)  (54) 

0 

000 

1.26619 

1 

674 

1.28112 

3 

200 

1.29496 

6 

300 

1.32426 

B  =  CH2I2 

Methylene  iodide  (26°) 
B  =  CH40 
Methyl  alcohol  (357) i 
Wt.  %  A  |  d\s 


(±0.0075%)  (54) 


0.000 

0.79827 

3.859 

0.82401 

3.871 

0.82404 

7.310 

0.84815 

B  =  C2H4Br2 
Ethylene  bromide 
(to  2.607  Wt.  %  A) (54) 
d\*  =  (2.18379  +  0.01018  X 
Wt,  %  A)  ±  0.0075  % 


B  = 
Ethyl 
Wt.  %  A  | 
(±0.007 
0.000 
0.809 
1.611 

c2h5i 

iodide 

d18 

5%)  (5  4) 

1.93936 

1.94843 

1.95762 

B  = 

Ethyl  ale 
Wt.  %  A  j 
(±0.007 
0.000 

2.670 

5.218 

10.145 

c2h6o 

ohol  (303) 

d18 

5%)  (34) 

0.79152 

0.80909 

0.82656 

0 . 86278 

B  =  ( 
Methy’ 
Wt.  %  A 
(±0.007 
0.000 
1.701 

3.319 

3.329 

:3h6o2 

acetate 

d18 

'5%)  (54) 

0.93583 

0.94728 

0.95921 

0.96064 

B  =  C3H803 

Glycerol  (1 16)  1,2 

B  = 
Ethyl 
Wt.  %  A 
(±0.00' 
0.000 
2.785 
3.452 

c4h8o2 

acetate 

d\s 

75%)  (54) 

0.90166 

0.92142 

0.94128 

B  = 
Ethy 
(±0.00' 
0.000 
3.311 
6.420 

II4H1  oO 
l  ether 

75%)  (5  4) 

0.71596 

0.73689 

0.75761 

B  = 
Pyi 

(±0.00 

0.000 

3.141 

6.036 

CTRN 

idine 

75%)  (5  4) 

0.97104 

0.99546 

1.01896 

B  = 
Chlorc 
(±0.00 
0.000 
1.122 
2.239 
4.326 

c6h6ci 

benzene 

75%)  (5  4) 

1 . 10786 
1.11690 

1  12599 

1 . 14340 

B  =  C 
Nitro 
(±0.00 
0.000 
1.010 
2.008 
3.973 

6h5no2 

oenzene 

75%)  (54) 

1.20544 

1.21380 

1.22220 

1.23890 

B  =  CcHc 

(8.35  Wt.  %  A)  (25°  -  75°) 
(±0.075%)  (H2) 
a  10  3b 

0.9320  1.108(4  -  25) 

B  =  C7H8 
Toluene 

Wt.  %  A  |  d\s 
(+0.0075%)  (5  4) 


0.000 

2.708 

5.280 


0.86767 

0.88660 

0.90536 


(+0.075 %)(H2)  (25°  -  75°) 
a  |  10  3b 

0.00  Wt.  %  A 
0.8599  |  0.890(4  -25) 

1.16  Wt.  %  A 
0.8690  |0.932(4  -  25) 

3.92  Wt.  %  A 
0.8877  |  0.934(4  -  25) 

B  =  C7H16 
Heptane 

Wt.  %  A  |  d\» 

(±0.0075%)  (5  4) 


0.000 

1.251 

1.259 


0.73281 
0.74038 
0 . 74040 


B  =  C8H7N 
Phenylacetonit.rile 
(±0.0075%)  (54) 


0.000 

1.01812 

1.066 

1.02617 

2.127 

1.03435 

S  (Engel) 

B  =  CS2 

(to  7.92  Wt.  %  A)  (7) 
df  =  (1.256  +  0.002526  X 
Wt.  %  A)  ±  0.25% 

Sa 

B  =  CS2 

(to  13.12  Wt.  %  A)  (7) 
df  =  (1.256  +  0.00493  X 
Wt.  %  A)  ±  0.25  % 


B  =  CS2  (174,  297) 

Wt.  %  A  I  df 

(±0.05  %)(239) 

0  1.2708 

2  1.2802 

4  1.2901 

6  1.2998 

8  1.3096 

10  1.3195 

12  1.3297 

14  1.3399 

16  1.3502 

18  1.3604 

20  1.3709 

,tf  1  ~h  a- 4  ±-  b42  \ 
4\1  +  15a  +  225b  / 
a  =  0.0011398 
b  =  0.05137 

B  =  C3H60 
Acetone  (116)1.2 

Sx 

B  =  CS2  (7) 


d\ 


B  =  C7H8  (7) 
Toluene 


Sx 

B  =  C7H8 
Toluene  (7) 


Se 

B  =  ch2i2 

Methylene  iodide  (2  58) 

P 

B  =  C4H10O 
Ethyl  ether  (45)2 
B  =  C6H6  (45)2 


2.  Systems  of  More  than  Two  Components 


I2 

B  =  CHI3 

Iodoform 

c  =  ch2i2 

Methylene  iodide  (260) 

B  =  KI 

c  =  ch4o 

Methyl  alcohol 
±0.1%  (357) 

Wt.  % 

B  =  CH2I2 

Methylene  iodide 

C  =  CoHc  (260) 

A  1  B  I  C  I  df-6 

14.27 

12.61 

12.40 

12.13 

11.78 

11.31 

0.00 

2.06 

2.32 

2.65 

3.09 

3.70 

85.73 

85.33 

85.28 

85.22 

85.13 

84.99 

0.8899 

0.8950 

0 . 8958 
0.8975 
0.8976 
0.8978 

B  =  CH2I2 

Methylene  iodide 

C  =  CsH10 

Xylene  (260) 

B  =  CHI3 

Iodoform 

c  =  ch2i2 

Methylene  iodide 

D  =  CfiHr.  (260) 

B  =  CHI3 

Iodoform 

c  =  ch2i2 

Methylene  iodide 

D  =  C8Hio 

Xylene  (260) 
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SEC.  II.  ALL  COMPONENTS  ARE  CHEMICAL  COMPOUNDS 
NONE  OF  WHOSE  KEY-FORMULAE  BEGINS  WITH  16. 
STANDARD  ARRANGEMENT 

1.  Two-Component  Systems 


HC1 


B  =  SbCl3  (17) 


B  =  BiCL  (17) 

h2 

S04 

B  = 

HNO3 

(±0.25 

%)(229) 

a 

10+ 

(4° 

-30°) 

5  Wt 

•  %  B 

1. 

862 

1.077(4  - 

4) 

(5°  - 

-28°) 

10  Wt.  %  B 

1. 

872 

1.000(4  - 

5) 

(3° 

-27°) 

15  Wt.  %  B 

1. 

883 

1.083(4  - 

3) 

(4° 

-31°) 

22  Wt.  %  B 

1. 

873 

1.186(4  - 

4) 

(4° 

-36°) 

28  Wt.  %  B 

1. 

864 

0.969(4  - 

4) 

(5° 

-30°) 

44  Wt.  %  B 

1. 

814 

|  1.400(4  - 

5) 

(4° 

-35°) 

51  Wt.  %  B 

1. 

761 

1.456(4  - 

4) 

(4° 

-25°) 

59  Wt.  %  B 

1. 

732 

1.857(4  - 

4) 

(5° 

-35°) 

65  Wt.  %  B 

1. 

715 

1.534(4  - 

5) 

(4° 

-30°) 

75  W 

t.  %  B 

1. 

672 

1.577(4  - 

4) 

B  = 

Zr02 

(  +  1.C 

%x42) 

wt. 

%  A 

d\2A 

88 

.89 

2.05 

80 

.00 

2.20 

66 

.67 

2.50 

61 

.55 

2.78 

57 

.20 

3.02 

53 

.30 

3.20 

50 

.00 

3.40 

47 

.00 

3.45 

45 

.45 

3.47 

44 

.40 

3.49 

43 

.50 

3.52 

41 

.70 

3.57 

40 

.00 

3.62 

36 

.35 

3.65 

33 

.33 

3.69 

28 

.57 

3.79 

25 

00 

3.87 

n2o3 

B  =  N204 

(±0.25%)(23O) 
a  |  10+ 

(-5°  to  +5°) 

0  Wt.  %  A 

1.500  |  2 .0(4  +  5) 

(-14°  to  +5°) 

12  Wt.  %  A 

1.512  |  1.58(4  +  14) 

(-5°  to  +5°) 

20  Wt.  %  A 
1.488  |  2.2(4 +5) 

(-5°  to  0°) 

30  Wt.  %  A 

1.452  |  2.0(4 +5) 

(-10°  to  -5°) 

75  Wt.  %  A 
1.470  |  2.4(4  +  10) 

100  Wt.  %  A 

1.453  |  2.0(4  +  10) 


n2o4 

B  =  HN03  (230) 
(±0.05%)(26) 


Wt.  %  B 

d\ 

100 . 00 

1 . 5375 

98.78 

1.5417 

91.98 

1.5687 

83.12 

1.6026 

73.91 

1.6329 

65.07 

1.6536 

62.40 

1.6577 

57.99 

1 . 6629 

56.29 

1 . 6636 

53.30 

1.6634 

51.34 

1.6627 

50.04 

1.6618 

48.63 

1.6602 

46.90 

1.6564 

3.07 

1.4852 

1.51 

1 . 4837 

0.00 

1.4823 

Wt.  %  B 

d l1 

100 . 00 

1 . 5228 

98.78 

1.5291 

91.98 

1 . 5567 

83.12 

1.5911 

73.91 

1.6212 

65.07 

1.6417 

62.40 

1 . 6456 

57.99 

1 . 6502 

56.29 

1.6509 

53.30 

1.6504 

51.34 

1 . 6494 

50.04 

1 . 6484 

48.63 

1.6463 

46.90 

1.6421 

3.07 

1.4693 

1.51 

1 . 4679 

0.00 

1.4663 

Wt.  %  B 

d\* 

100 . 00 

1.5120 

98.78 

1.5164 

91.98 

1 . 5446 

83.12 

1.5793 

73.91 

1 . 6093 

65.07 

1.6294 

62.40 

1 . 6332 

57.99 

1.6375 

56 . 29 

1.6379 

53.30 

1.6371 

51.34 

1.6357 

50.04 

1.6343 

48.63 

1.6320 

46.90 

1 . 6270 

3.07 

1.4532 

1.51 

1.4517 

0.00 

1 . 4500 

nh3 

B  = 

NH4Br 

(±0.25%)  (83) 

Wt.  %  B 

d4-33'6 

62.01 

1.001 

59.30 

0.987 

37.61 

0.852 

25.71 

0.792 

20.09 

0.764 

15.04 

0.742 

8.36 

0.727 

7.53 

0.710 

4.17 

0.697 

B  =  Cu(N03),.4NH3 

(±0.25%)(83) 

35.94 

0 . 90S 

22.17 

0.806 

11.53 

0.741 

6.49 

0.715 

4.28 

0.700 

2.37 

0.692 

1.14 

0.686 

0.62 

0.684 

B  = 

Agl 

(±0.25%)(83) 

78.25 

2.299 

62.60 

1.573 

42.35 

1.113 

40.30 

1.077 

27.94 

0.918 

26.45 

0.899 

14.49 

0.786 

12.08 

0.768 

8.38 

0.738 

6.98 

0.727 

3.49 

0.696 

1.91 

0.694 

B  =  AgN03 

( ±0.25%)(83) 


15.69 

9.18 

4.60 

2.55 


0.798 

0.746 

0.713 

0.698 


Wt.  %  B 

d I33'5 

1.91 

0.692 

1.05 

0.687 

0.51 

0.684 

0.28 

0.682 

B  =  NaN03 

( ±0.25%)(83) 


36.88 

0.947 

20 . 54 

0.813 

12.04 

0.755 

8.73 

0.731 

5.74 

0.713 

3.22 

0.697 

1.56 

0.690 

0.85 

0.686 

B  =  KI 


( ±0.25%)(83) 


56.90 

1.290 

36.00 

0.978 

22.70 

0.843 

21.71 

0.838 

12.99 

0.766 

6.59 

0.723 

3.68 

0.704 

(NH4)2S04 

B  =  ZrOS04 

(±1.0%)(43) 

Mol  %  A 

df- 

20.00 

2.95 

33.33 

2.74 

39.88 

2.59 

50.00 

2.50 

60.00 

2.35 

66.67 

2.20 

75.00 

2.29 

B  =  K2S04 

(±0.25%)(259) 


rVt.  %  B 

t 

d< 

0.00 

2.666 

5.45 

23.0 

2.574 

8.33 

20.5 

2.578 

15.03 

20.0 

2.474 

18.45 

20.0 

2.451 

20.55 

20.5 

2.432 

26.47 

21.0 

2.342 

29.30 

19.0 

2.323 

42.67 

22.5 

2.1S7 

65.35 

20.5 

2.004 

83.37 

20.0 

1.883 

100 . 00 

1.774 

SbBr3 

B 

=  AlBr3 

(±0.5%)(137) 


Wt.  %  B 

dl9-6 

0.00 

2.754 

9.04 

2.736? 

14.65 

2.806 

20.15 

2.875 

27.76 

2.969 

100 . 00 

3.845 
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Si02 

B  =  3NaF.AlFs 

Cryolite 


(±1.0%)(23i) 


Wt.  %  B 

100 

97 

d9490 

2.216 

2.150 

ZrOS04 

B  =  Na2S04 

(  ±1-0%)  (43) 

Mol  %  B 

d23'12 

20.00 

3.37 

33.33 

3.22 

39.88 

3.12 

50.00 

3.08 

60.00 

3.02 

66.67 

2.95 

75.00 

2.82 

ZrSiO, 

B  =  Li4Si04 

(  ±0.5%)  (2 8 7) 

Mol  %  B 

df* 

100.0 

2.280 

90.0 

3.145 

80.0 

3.356 

75.0 

3.382 

70.0 

3.401 

66.7 

3.410 

65.0 

3.449 

60.0 

3.479 

50.0 

3.601 

40.0 

.  f  4.024 

35.0 

SlC  {  3 . 905 

30.0 

4.124 

0.0 

*  Approx. 

4.510 

PbO 

B  = 

Fe203 

( ±0.5  %)  (l  ®4) 

Wt.  %  B 

d\s 

0.00 

9.514 

5.00 

9.150 

19.26 

8.531 

25.00 

8.170 

30.00 

7.745 

39.78 

7.296 

41.72 

7.194 

48.52 

6.936 

50.68 

6.712 

51.47 

6.705 

59.88 

6.337 

63.60 

6.119 

71.74 

5.974 

77.66 

5.793 

81.61 

5.661 

90.29 

5.353 

100.00 

5.190 

PbCl2 

B  =  ZnCl2  (260) 

T1N03 

B  =  T1C2H302 

Acetate  (26i) 

ZnO 


B  =  CoO  (109) 


HgCl2 

B  = 

HgBr2 

(±0.5%)  (221) 

Wt.  %  B 

df 

0.00 

5.45 

26.90 

5.61 

72.41 

5.92 

93.11 

5.96 

100.00 

6.06 

HgBr2 

B  = 

Hgl2  (yellow) 

(±0.5%)  (221) 

wt.  % 

A 

d20 

100 . 00 

6.06 

80.  SO 

6.09 

76.34 

6.23 

66.85 

6.17 

58.95 

6.16 

48.30 

6.18 

30.03 

6.28 

29.29 

6.31 

0.00 

6.28 

HgL 

(red) 

2.88 

6.26 

0.00 

6.29 

B  = 

AlBr3 

(±0.5%)  (13  7) 

wt.  % 

B 

dr-6 

0.00 

2.754 

9.96 

2.827 

18.42 

3.028 

28.14 

3.263 

Hgl2 

B 

=  Bal2  (260) 

B  = 

KHgL  (260) 

Cu 

2C12 

B  = 

KC1 

(to  11.49  Wt.  %  A)  (2  71) 

<°  =  (1.51 

+  0.009575  X 

Wt. 

%  A)  ±  1.0% 

CuS 

B  = 

Cu2S 

(82.68  - 

100 

Wt.  %  B)(245) 

d\  =  (4.68 

+  0.01101  X 

Wt 

•  % 

B)  ±  1.0% 

df  =  (4.70 

+  0.01105  X 

Wt. 

%  B)  ±  1.0% 

Agl 

B  = 

AgNOs  (260) 

AgN03 

B  = 

NaNOs  (260) 

B 

=  KNOs  (260) 

Fe203 

B  =  CaO 


(±1.0%)(155) 

Mol  %  B 
0.0 
9.5 


d,2,0* 


4 

5.19 

5.05 


Mol  %  B 
10.0 
15.0 

17.5 
22.0 
27.0 
30.0 
33.3 

37.5 
41.0 
50.0 
51.0 
56.0 
64.0 

100.0 
*  Approx. 


FeS04.7H20 

B  =  MgS04.7H20 

(i  0.1%)  (2  ®9) 

Wt.  %  A  |  t  |  d\ 
Monoclinic 


100.00 

20.0 

1.898 

94.28 

19.0 

1.884 

86.01 

20.0 

1.867 

83.84 

19.5 

1.860 

78.92 

20.5 

1.847 

78.06 

21.0 

1.842 

68.84 

20.5 

1.827 

66.55 

21.0 

1.821 

58.98 

20.5 

1.807 

56.79 

20.0 

1.799 

45.93 

21.0 

1.781 

0.00 

20.0 

1.691 

Rhombic 

100.00 

20.0 

1.875 

18.78 

20.0 

1.711 

11.84 

21.0 

1.697 

5.84 

21.0 

1.687 

0.00 

20.0 

1.677 

Nb205 

B  =  Ta206  (167,  184) 

(±0.75%)  («  4) 


Wt.  %  A 

d\° 

100 

4.548 

95 

4.645 

90 

4.741 

80 

4.924 

70 

5.195 

60 

5.469 

50 

5.844 

40 

6.428 

35 

6.730 

30 

7.076 

25 

7.434 

20 

7.646 

15 

7.953 

10 

8.090 

5 

8.235 

0 

8 . 705 

ALO3 

B  =  3NaF.ALF3 
Cryolite 
(±1.0%)(231) 


Wt.  %  B 

t 

d4 

100 

995 

2.216 

95 

970 

2.142 

90 

960 

2.115 

80 

950 

2.154 

76 

935 

2.260 

AlBr3 
B  =  KBr 

(±0.5%)(137) 


Wt.  %  B 

df’6 

0.00 

2.754 

11.93 

2.803 

19.01 

2.830 

(NH4)6A12(C204)6.6H20 

B  =  Na6Al2(C204)6.9H,0  (300) 


Al2(Si03)3 

B  =  Li2SiQ3  (li) 


Al4(Si04)3 

B  =  Li^SiQ.i  (H) 

T12S04.A12(S04)3.24H20 

B  =  K2S04.A12(S04)3.24H20 


(±0.25%)(259) 


Wt.  %  B 

t 

< 

0.00 

2 

318 

9.62 

19 

0 

2 

246 

19.32 

21 

0 

2 

190 

21.15 

20 

0 

2 

110 

30.98 

20 

0 

2 

109 

33.70 

19 

0 

2 

070 

47.13 

25 

0 

2 

015 

53.86 

25 

0 

1 

985 

56.16 

24 

0 

1 

966 

68.43 

26 

0 

1 

898 

72.42 

23 

0 

1 

877 

75.18 

25 

5 

1 

864 

81.54 

21 

0 

1 

821 

100.00 

1 

752 

MgSi03 
B  =  CaSiO  3 
(±1.0%)  (310) 


Vol.  %  B 

d20 

0.00 

2.758 

4.76 

2.777 

9.54 

2.781 

28.92 

2.823 

38.76 

2.835 

52.35 

2.854 

58.75 

2.858 

62.80 

2.872 

72.99 

2.881 

84.60 

2.891 

94.75 

2.899 

100.00 

2.904 

Ca0.Al203.2Si02 

Anorthite 

B  —  Na20.Al203.6Si02 

Albite 


dr* 

5. 

03 

4. 

96 

4. 

88 

4. 

85 

4. 

.79 

4. 

.83 

4. 

.72 

4. 

.74  ? 

4. 

.72 

4. 

.68 

4. 

.67 

4. 

.48 

4. 

21 

CO 

,32 

DENSITY— NON-AQUEOUS  SOLUTIONS 


(  +  1.0%)(310) 

7.  R  ^20 


Wt.  %  B 

dl°* 

100.00 

2.382 

65.39 

2.483 

48.50 

2.533 

32.20 

2.591 

15.90 

2.648 

0.00 

2.700 

CaF2 

Fluorspar 

B  =  3NaF.AlF3 


Cryolite 
(  +  1.0%)(231) 


Wt.  %  A 

t 

d[ 

0.0 

995 

2.216 

12.0 

985 

2.310 

25.4 

1000 

2.474 

Ca2Si04 
B  =  Li4Si04 

(±0.5%)(287) 

V  A  ^20 


Mol  %  A 

d24°* 

0 

2.280 

10 

2.400 

20 

2.423 

25 

2.436 

30 

2.424 

35 

2.478 

40 

2.591 

45 

2.636 

50 

2.847? 

55 

2.669 

60 

2.566? 

100 

2.970 

CaO.MgO  .AI203.Si02 

Gehlenite 

B  =  2Ca0.Mg0.2Si02 

o 

Akermamte 

(±0.1%)(80) 

For  crystals 
df  =  3.038  -  0.0394  X 
Wt.  %  B 
For  glasses 

df  =  2.884  +  0.0371  X 
Wt.  %  B 

NaN03 
B  =  KNOs 
(±1.0%)(298) 

(35.3  Wt.  %  A)  (230°  -  390°) 


a 

103b 

1.968 

0.75(«  -  230) 

*  Approx. 

KC1 

B  =  KBr 

(±0.5%)(304) 

7  R  ^17 


Wt.  %  B 

d\7* 

0.0 

1 . 994 

27.3 

2.213 

43.3 

2.236 

61.5 

2.386 

75.6 

2.518 

90.4 

2.649 

92.8 

2.667 

100.0 

2.744 

B  =  KCl.MgCl2.6H,0 

(  ±  1.0  %)  (® >  160) 

Wt.  %  A 

df° 

0.5 

1.72 

4.8 

1.71 

7.7 

1.71 

11.5 

1.71 

13.8 

1.69 

Wt.  %  A 

df° 

0.0 

1.68 

0.5 

1.68 

4.8 

1.67 

7.7 

1.67 

11.5 

1.66 

13.8 

1.66 

Wt.  %  A 

d”° 

0.0 

1.64 

0.5 

1.64 

4.8 

1.63 

7.7 

1.63 

11.5 

1.62 

13.8 

1.61 

KN03 

B  =  RbN03 

(±1.0%)(301) 

Wt.  %  B 

df* 

0.0 

2.11 

6.9 

2.14 

12.6 

2.15 

28.8 

2.23 

30.1 

2.25 

30.4 

2.22 

31.4 

2.24 

32.6 

2.25 

43.5 

2.32 

46.5 

2.35 

47.9 

2.34 

48.3 

2.35 

50.6 

2.36 

*  Approx. 


2.  Three-Component  Systems 


A1203;  B  =  CaF2;  C  =  3NaF.AlF3,  Cryolite  (±1.0%)(23i) 


Wt.  % 

t 

d\ 

Wt.  % 

t 

d\ 

A 

B  |  C 

A 

B  |  C 

9.09 

17.75 

7.50 

9.09 

11.25 

25.00 

81.82 

71.00 

67.50 

9852.219 
10102.228 
985  2.275 

11.90 

17.70 

14.30 

25.70 

23.00 

28.50 

64.30 

59.30 
57.20 

1010 

1000 

1000 

2.305 

2.330 

2.385 
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SEC.  III.  ALL  COMPONENTS  CHEMICAL  COMPOUNDS 

One  component  (the  A-component)  has  a  key-formula  which 
does  not  begin  with  16.  All  other  components  have  key-formulae 
beginning  with  16.  Standard  arrangement  by  A-components. 
The  B  (resp.  C)  components  take  the  (^-arrangement. 

1.  Two-Component  Systems 


HC1 

B  =  CH,0 

Methyl  alcohol  (358.5) 


B  = 

c,h6o 

Ethyl 

alcohol 

(±0 

05%)(1 

46)  c/.  (358.5) 

Wt. 

%  A 

df 

0 

00 

0.7851 

1 

27 

0 . 7907 

5 

22 

0.8174 

13 

47 

0 . 8642 

B  = 

C4H1  qO 

n- Butyl  alcohol 

(±0.1%)(337) 


0 

0.8060 

1 

0.8130 

2 

0.8195 

3 

0.8255 

4 

0.8315 

5 

0.8370 

6 

0 . 8425 

7 

0.8485 

8 

0.8540 

9 

0 . 8590 

10 

0 . 8635 

11 

0 . 8685 

12 

0.8730 

13 

0.8770 

14 

0.8810 

15 

0 . 8855 

16 

0.8895 

17 

0 . 8935 

18 

0 . 8960 

19 

0.9010 

20 

0 . 9050 

HBr 

B  =  C2H60 
Ethyl  alcohol  (358.5) 


so2 

B  =  CC14  (170.1)* 
B  =  CS2  (170.1) 

B  =  CHC13 
Chloroform  (170.1) 
B  =  CH40  (i 70.1) * 
Methyl  alcohol 
B  =  C3H60 
Acetone 


(±0.25%)(i70.i)* 

C7_  A  ^ 


Wt.  %  A 

df 

0.00 

0.7850 

5.34 

0.8050 

18.02 

0.8570 

22.22 

0.8761 

26.52 

0 . 8972 

30.62 

0.9130 

42.44 

0.9705 

B  =  C4I-I10O 
Ethyl  ether 
( ±0.25%)(!  70.1)  * 


0.00 

0.7084 

5.00 

0 . 7278 

8.33 

0 . 7423 

11.70 

0 . 7564 

14.20 

0.7674 

B  = 

c6h6 

(±0.25%)(i7o.i)* 

0.00 

0.8714 

2.72 

0 . 8804 

4.52 

0.8872 

7.38 

0 . 8954 

B  =  C7H8 
Toluene 


(±0.25%)(170.1)* 


0.00 

0.8602 

1.29 

0.8632 

3.21 

0 . 8699 

7.48 

0.8812 

14.00 

0 . 9088 

*  Data  are  also  given  for  these  sys¬ 
tems  under  pressure  of  liquid  SOa  at 
25°. 


B  =  C7H16 
Heptane  (170.1) 

B  =  C8H10 
Xylene 

(±  0.25%)  (170.1) 


Wt.  %  A 

dV 

0.00 

0.8590 

3.52 

0 . 8676 

5.00 

0 . 8744 

6.72 

0.8779 

8.78 

0.8859 

10.92 

0.8921 

15.43 

0 . 9029 

B  =  C10H16O 
Camphor 

(to  79.49  Wt.  %  B) (277) 
df  =  (1.092  -  0.02381  X 
(Wt.  %  B  -  64.52)  +0.1% 


h2s 

B  =  CHC13 

Chloroform  (170.1) 

h2so4 

B  =  C2H402 
Acetic  acid 
(+0.075  %)(68.  130) 


Wt.  %  B 

d\ 6 

0.00 

1.8405 

9.93 

1 . 7582 

29.88 

1 . 5920 

50.12 

1 . 4222 

70.07 

1.2708 
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H2S04. — ( Continued, ) 


B  —  C2H402 

— ( Continued ) 

Wt.  %  B 

d\* 

90.01 

1 . 1243 

100.00 

1.0550 

Wt.  %  B 

d46'6 

0.00 

1.7791 

9.93 

1.6986 

29.88 

1 . 5290 

50.12 

1.3565 

70.07 

1.2025 

90.01 

1.0547 

100 . 00 

0.9853 

B  =  C2Hc04S 
Dimethyl  sulfate 
(±0.075  %)(68,  150) 


Wt.  %  A 

d°4 

100.00 

1.8546 

75.02 

1 . 6955 

49.85 

1.5732 

24.98 

1 . 4483 

0.00 

1.3516 

Wt.  %  A 

d746-5 

100.00 

1.7791 

75.02 

1 .6146 

49.85 

1 . 4882 

24.98 

1.3593 

0.00 

1.2576 

B  =  C4H10O 
Ethyl  ether  (38) 

(±0.05%)(246) 


Wt.  %  A 

dj° 

100.00 

1 . 8284 

98.68 

1.7954 

98.00 

1 . 7793 

97.39 

1.7686 

93.18 

1.6932 

92.97 

1 . 6897 

91.55 

1.6656 

84.86 

1.5595 

78.09 

1.4613 

72.04 

1.3831 

64.90 

1.2991 

58.34 

1.2170 

52.14 

1 . 1469 

46.21 

1.0834 

43.04 

1.0518 

39.16 

1.0131 

29.62 

0.9257 

28.54 

0.9169 

21.80 

0 . 8580 

16.79 

0.8188 

9.84 

0 . 7668 

0.00 

0 . 7024 

S2C12 

B  =  C10H16O 
Camphor 


(±0.1 

%)(277) 

Wt.  %  A 

d\° 

100.00 

1.677 

96.56 

1.635 

90.11 

1.562 

79.83 

1.456 

nh3 

B  =  CH40 
Methyl  alcohol  (56) 
B  =  CH4N20 
Urea 


( ±0.25%)(83) 


Wt.  %  A 

d4-33-6 

83.21 

0.752 

84.28 

0.751 

90.43 

0.721 

92.09 

0.714 

94.60 

0.700 

95.28 

0.700 

97.41 

0.692 

B  =  C2H60 

Ethyl  alcohol  (56,  2")- 


NH4NO3 
B  =  CH3NO 

Formamide 
(±0.05%)  (36°) 


Wt.  %  A 

df 

3.500 

1 . 1436 

1.760 

1 . 1376 

0.707 

1 . 1330 

0.000 

1 . 1302 

B  = 

ch4o 

Methyl  alcohol 
(±0.05%)  (i33) 


Wt.  %  A 

dY 

0.00 

0.7941 

5.68 

0 . 8297 

13.25 

0 . 8584 

B  = 

c2h6o 

Ethyl  alcohol  (1Q4,  303) 

NHjCl 

B  =  CH40 

Methyl  alcohol  (H8)1'2 
B  =  C2H60 

Ethyl  alcohol  (l°4,  118)1,2 

B  =  C3H80 
Propyl  alcohol  (118)1,2 

B  =  C3H8O3 
Glycerol  ("6)1 
(to  6.75  Wt.  %  A) (44) 
d\*  =  (1.2646  +  0.03918  X 
Wt.  %  A)  ±  0.05% 

NH4CIO4 

B  =  CH40 

Methyl  alcohol  (338)1,2 

B  =  C2H0O 
Ethyl  alcohol  (338)i,s 

B  =  C3H60 
Acetone  (338)  1.2 

B  =  C3H80 

71-Propyl  alcohol  (338)1,2 

B  =  C4H802 
Ethyl  acetate  (338)1.2 

B  =  C4H10O 
71-Butyl  alcohol  (338)1,2 

B  =  C4H10O 
Isobutyl  alcohol  (338)1.2 


NH4Br 

B  =  CH40 

Methyl  alcohol  (118)1.2 
B  =  C2HsO 

Ethyl  alcohol  (118,1.2  303) 

B  =  C3HsO 
Propyl  alcohol  (118)1,2 

NH4I 

B  =  C2H60 
Ethyl  alcohol  (2 9?) 2 

B  =  C6H120 
Isoamyl  alcohol 
(to  3.23  Wt.  %  A) (153) 
df  =  (0.8110  +  0.00613  X 
Wt.  %  A)  ±0.1% 

PCl3 

B  =  CS2  (142) 

B  =  C6H6  (142) 


B  =  C10H16O 
Camphor 
(±0.1  %)  (277) 


Wt.  %  A 

d4-10 

100.00 

1 . 6545 

73.87 

1.4031 

57.92 

1 . 2865 

Wt.  %  A 

< 

100.00 

1.6146 

96.93 

1.5865 

93.27 

1.5538 

81.70 

1 . 4498 

73.87 

1.3888 

57.92 

1.2753 

40.89 

1.1716 

Wt.  %  A 

d*° 

100.00 

1 . 5794 

98.95 

1.5714 

98.81 

1 . 5678 

96.93 

1.5519 

93.27 

1.5190 

89.97 

1 . 4878 

73.87 

1.3601 

57.92 

1.2516 

40.89 

1.1510 

Wt.  %  A 

d4° 

100 . 00 

1.5451 

93.27 

1.4825 

81.70 

1 . 3870 

73.87 

1.3311 

57.92 

1.2304 

40.89 

1 . 1281 

AsI3 

B  =  CH2I2 

Methylene  iodide  (2  58) 


SbCl3 

B  =  C2H2C14 
Tetrachloroethane 
(to  28.81  Wt.  %  A)  (58) 

25  =  (0.62929  -  0.0226018  X 

“4 

(Wt.  %  A)  -  0.0618335(Wt. 
%  A)2 


B  =  C3HcO 

Acetone  (I  63.1 ,  196,  279) 


(±0.05%)(164) 


Mol  %  A 

dj* 

0.0 

0 . 7868 

25.0 

1 . 4007 

33.4 

1 . 5893 

50.0 

1 . 9564 

62.0 

2.2670 

66.7 

2.3178 

Mol  %  A 

d\° 

25.0 

1.3619 

33.4 

1.5709 

50.0 

1 . 9084 

66.7 

2.2155 

70.0 

2.3081 

75.0 

2.3624 

77.0 

2 . 4007 

80.0 

2.4585 

100.0 

2 . 7302 

Mol  %  A 

dl° 

66.7 

2.1842 

70.0 

2 . 2665 

75.0 

2 . 3397 

77.0 

2.3710 

80.0 

2.4392 

B  =  C4H802 
Ethyl  acetate  (m>  198)2 


B  =  C4H10O 
Ethyl  ether  (163.1) 
(±0.05%)(164) 


Mol  %  A 

df 

0.0 

0.7080 

25.0 

1.2170 

33.4 

1.4125 

50.0 

1 . 7694 

70.0 

2.1993 

75.0 

2 . 2943 

80.0 

2.3971 

85.0 

2 . 4882 

Mol  %  A 

df 

0.00 

0.6999 

25.00 

1.2062 

33.4 

1.4023 

50.0 

1.7619 

70.0 

2 . 1865 

75.0 

2.2815 

80.0 

2.3822 

85.0 

2.4735 

Mol  %  A 

d\° 

70.0 

2.1498 

75.0 

2 . 2502 

80.0 

2 . 3402 

85.0 

2.4344 

100.0 

2 . 7302 

Mol  %  A 

d\> 

70.0 

2.1019 

75.0 

2.2012 

80.0 

2.2897 

85.0 

2.3933 

100.0 

2.5705 
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B  =  C6H6  (163.1) 


Mol  %  A 

df 

(±0.05%)(163) 

0.0 

0.8180 

25.0 

1.2907 

33.4 

1.4325 

50.0 

1.8127 

66.6 

2.0811 

75.0 

2 . 2279 

85.0 

2.4156 

100.0 

2.6704 

B  = 

C6H7N 

Aniline  (163.1) 

(±0.05%)(163) 

Wt.  %  A 

dl 6 

0.00 

0 . 9554 

44.76 

1.4222 

54.87 

1 . 5794 

66.55 

1 . 7987 

70.86 

1.8S66 

72.88 

1.9331 

74.82 

1 . 9793 

82.94 

2.1704 

100.00 

2.6267 

Wt,  %  A 

d1/5 

0.00 

0 . 9285 

44.76 

1.3870 

70.86 

1.8411 

72.88 

1 .8855 

74.82 

1.9299 

100.00 

2.5567 

B  = 

CioH8 

Naphthalene  (163.1) 

(±0.05%)(163) 

Wt.  %  A 

d: f 

0.00 

0 . 9790 

63.87 

1.6612 

77.95 

1.9477 

84.13 

2 . 1084 

85.89 

2.1539 

87.61 

2.2036 

94.09 

2.4325 

100.00 

2.6626 

Wt.  %  A 

df 

0.00 

0.9696 

10.00 

1.0349 

20.00 

1 . 1047 

37.08 

1.2669 

46.26 

1.3914 

63.87 

1.6127 

72.62 

1.8138 

77.95 

1.9417 

80.94 

1 . 9877 

84.13 

2.0919 

87.61 

2.1924 

90.92 

2.2941 

94.09 

2 . 4040 

100.00 

2.6333 

Wt.  %  A 

df° 

0.00 

0 . 9265 

63.87 

1 . 5668 

77.95 

1.8960 

84.13 

2.0019 

87.61 

2 . 0886 

94.09 

2 . 3026 

97.11 

2.4091 

100.00 

2.4936 

B  = 

Cl3H42 

Diphenylmethane  (163.1) 

(±0.05%)(163) 

Wt.  %  A 

df° 

0.00 

0.9444 

57.38 

1 . 4928 

71.55 

1.7581 

80.16 

1 . 9565 

84.34 

2.0702 

88.41 

2.1893 

100 . 00 

2.6156 

B  = 

c19h16 

Triphenylmethane  (163.1) 

(±0.05%)(163) 

0.00 

1.0195 

31.67 

1 . 2625 

38.20 

1.3316 

43.14 

1.3879 

48.11 

1.4444 

64.97 

1 . 6930 

100.00 

2.6156 

SbBr3 

B  = 

c8hso 

Acetophenone  (163.1) 

(±0.05%)(163) 

Mol  %  A 

df 

0 

1 . 0224 

25 

1 . 6498 

40 

2.0599 

45 

2.1938 

48 

2 . 2822 

50 

2 . 3498 

51 

2.3831 

60 

2.6179 

70 

2.8375 

85 

3.1163 

Mol.  %  A 

df 

0 

0.9981 

25 

1 . 6248 

40 

2 . 0266 

45 

2.1638 

48 

2.2445 

50 

2.2955 

51 

2.3227 

52 

2 . 3668 

60 

2.5693 

70 

2.7912 

85 

3.0874 

Mol  %  A 

df 

0 

0.9891 

25 

1 . 5974 

40 

1 . 9969 

45 

2.1339 

48 

2.2145 

50 

2.2571 

51 

2.2899 

52 

2.3242 

54 

2.3801 

60 

2 . 5065 

70 

2.7671 

85 

3.0186 

100 

3 . 6894 

B  =  C13H10O 


Benzophenone  (163.1) 
(±0.05%)(163) 


Wt.  %  A 

df 

0.00 

1 . 1063 

49.70 

1.7215 

66.40 

2.1172 

70.72 

2 . 2509 

74.78 

2 . 3906 

79.81 

2.5910 

Wt.  %  A 

df 

0.00 

1.0496 

49.70 

1 . 6342 

66.40 

2.0076 

74.78 

2 . 2678 

79.81 

2 . 4525 

82.18 

2 . 5553 

85.57 

2.7142 

100.00 

3 . 6894 

B  =  C19H16 

Triphenylmethane  (i®3) 
(±0.05%)(163.1) 

A  J 6 


Wt.  %  A 

d? 

32.95 

1 . 3536 

59.58 

1.8140 

68.86 

2.0539 

74.67 

2 . 2454 

77.47 

2.3451 

81.56 

2 . 5206 

Wt.  %  A 

df 

0.00 

1.0191 

32.95 

1.3342 

59.58 

1.7874 

68.86 

2.0248 

74.67 

2.2156 

77.47 

2.3141 

81.56 

2.4884 

100 . 00 

3 . 6894 

Wt.  %  A 

dr 

0.00 

1.0195 

49.56 

1.5815 

54.67 

1 . 6773 

59.58 

1 . 7822 

68.86 

2 . 0206 

74.67 

2 . 2005 

81.56 

2 . 4068 

100 . 00 

3 . 6775 

Sbl3 

B  =  CH,I2 

Methylene  iodide  (258) 

BiCl3 

B  =  C3HcO 
Acetone  (196t  279) 

B  =  C4Hs02 

Ethyl  acetate  (m>  198) 

Bil3 

B  =  CH,I2 

Methylene  iodide  (2  58) 

For  systems,  all  components  of 
which  are  compounds  of  C 
with  elements  of  key 
numbers  2  to  15, 
see  p.  143 


SnCI2 

B  =  C2H60 
Ethyl  alcohol 
(±0.05%)(44) 

Wt.  %  A  |  d\ 6 

16.10  |  0.8956 

8.53  :  0.8455 

0.00  0.7951 


B  =  C3HsO 
Acetone  (i®6,  325)2 


B  =  C4H802 

Ethyl  acetate  (m»  198)2 


SnCl4 

B  =  CS2 

(+0.05%)(29O) 


Wt.  %  A 

df 

0.00 

1 . 2560 

13.83 

1.3317 

27.24 

1.4168 

38.60 

1.4985 

44.31 

1.5438 

66.38 

1 . 7504 

80.72 

1.9168 

100 . 00 

2 . 2078 

B  =  CHCls 
Chloroform  (290)i 


B  =  C3H602 
Ethyl  formate  (163.1) 
(±0.05%)(164) 
a  |  103b 

(30°-50°) 

0.0  Mol  %  A 
0.9083  |  1.290(i-30) 

25.0  Mol  %  A 
1.5216  |l.320(t-30) 

30.0  Mol  %  A 
1.6379  |  1.470(Z  —  30) 

32.0  Mol  %  A 
1 . 6832  |  1 . 625 (f  -  30) 

33.5  Mol  %  A 
1.7046  |  1.600(4  -  30) 

36.0  Mol  %  A 
1.7323  |  1.635(<-30) 

50.0  Mol  %  A 
1.8638  11.740(4-30) 

75.0  Mol  %  A 
2.0540  |  2.190(4  -30) 

100.00  Mol  %  A 
2.2042  |  2.620(4  -  30) 


B  =  C4H802 


Ethyl  acetate  (163.1) 
(±0.05%)(164) 


Mol  %  A 

df 

0.0 

0 . 8949 

25.0 

1.4735 

32.6 

1 . 5924 

33.4 

1.6031 

34.6 

1 . 6225 

35.9 

1.6372 

50.0 

1.7749 

70.0 

1 . 9469 

100.0 

2.2118 
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S11CI4. — (Continued) 


B  =  C4H802. — ( Continued ) 


Mol  %  A 

d\° 

0.0 

0 . 8641 

25.0 

1 . 4393 

32.6 

1 . 5500 

33.4 

1.5613 

34.6 

1.5831 

35.9 

1.5986 

50.0 

1 . 7353 

70.0 

1.9177 

100.0 

2.1506 

Mol  %  A 

d\° 

0.0 

0.8355 

25.0 

1.4084 

32.6 

1.5136 

33.4 

1 . 5233 

34.6 

1 . 5427 

35.9 

1 . 5624 

50.0 

1 . 7022 

70.0 

1 . 8826 

100.0 

2 . 0949 

B  =  C4H802 
Propyl  formate  (163.1) 

(±0.05%)(164) 
iX7"4  07  A  JSO 


Wt.  %  A 

dl° 

0.0 

0 . 8644 

25.0 

1 . 3943 

32.0 

1 . 5292 

33.4 

1 . 5537 

35.0 

1.5736 

50.0 

1 . 7320 

75.0 

1 . 9534 

100.0 

2.1506 

Wt.  %  A 

dl° 

0.0 

0.8406 

25.0 

1.3682 

32.0 

1 . 4952 

33.4 

1.5194 

35.0 

1 . 5408 

50.0 

1 . 6963 

75.0 

1.9091 

100.0 

2.0949 

B  =  C6H10O2 
Ethyl  propionate  (163.1) 


(±0.05%)  (161) 

Mol  %  A 

df 

0.00 

0.8831 

10.00 

1.0662 

25.00 

1.3545 

30.00 

1 . 4494 

33.33 

1 . 5054 

35.00 

1.5326 

40.00 

1 . 5875 

50.00 

1.6960 

60.00 

1.8026 

75.00 

1.9625 

90.00 

2.1159 

100.00 

2.2118 

Mol  %  A 

< 

0.00 

0.8304 

10.00 

1.0082 

25.00 

1.2807 

30.00 

1 . 3656 

Mol  %  A 

d]° 

33.33 

1.4163 

35.00 

1.4440 

40.00 

1 . 5053 

50.00 

1.6178 

60.00 

1.7202 

75.00 

1.8656 

90.00 

2 . 0065 

100 . 00 

2.0949 

B  =  C6H10O2 

Methyl  butyrate 

(±0.05%)(i64) 

Wt.  %  A 

df 

35.5 

1.5071 

100.0 

2.2118 

Wt.  %  A 

d\° 

35.5 

1.4566 

100.0 

2.1506 

Wt.  %  A 

dl° 

35.5 

1.4161 

100.0 

2 . 0949 

B  =  C6H6(163.1) 

(±0.1%)(284) 

Wt.  %  A 

d\a 

0 

0.877 

10 

0.919 

20 

0.978 

30 

1.050 

40 

1.139 

50 

1.240 

60 

1.358 

70 

1.496 

80 

1.660 

90 

1.883 

100 

2.218 

(±0.05%)(164) 

Mol  %  A 

djl 

0 

0.8730 

25 

1.2715 

50 

1.6219 

75 

1 . 9027 

100 

2.2118 

Mol  %  A 

dl° 

0 

0 . 8243 

25 

1.2012 

50 

1.4826 

75 

1.8050 

100 

2 . 0949 

B  —  C6H12O2 
Ethyl  butyrate  (16  3.1) 
(±0.05%)(i64) 


Mol  %  A 

d\ 6 

0.0 

0 . 8737 

25.0 

1.2922 

30.8 

1.3813 

32.5 

1.4198 

33.3 

1.4337 

34.0 

1 . 4430 

34.5 

1.4508 

35.0 

1.4569 

36.0 

1 . 4684 

50.0 

1.6249 

75.0 

1 . 9469 

100.0 

2.2118 

Mol  %  A 

dl° 

0.0 

0.8470 

25.0 

1 . 2562 

30.8 

1.3512 

32.5 

1 . 3773 

33.3 

1.3912 

34.0 

1 . 3995 

34.5 

1.4075 

35.0 

1.4146 

36.0 

1 . 4260 

50.0 

1 . 5865 

75.0 

1.9177 

100.0 

2.1507 

Mol  %  A 

dla 

0.0 

0.8261 

25.0 

1.2245 

30.8 

1.3140 

32.5 

1.3392 

33.3 

1.3561 

34.0 

1 . 3629 

34.5 

1.3690 

35.0 

1.3771 

36.0 

1.3880 

50.0 

1.5549 

75.0 

1 . 8826 

100.0 

2 . 0949 

B  —  C9H10O2 

Ethyl  benzoate  (163.1) 
(±0.05%)(164) 


Mol  %  A 

dj* 

0.0 

1.0422 

25.0 

1.3567 

33.4 

1 . 4686 

35.0 

1 . 4852 

37.5 

1.5169 

40.0 

1 . 5455 

45.0 

1.6051 

50.0 

1.6606 

70.0 

1 . 8759 

100.0 

2.2118 

Mol  %  A 

dl° 

0.0 

1.0191 

25.0 

1.3156 

33.4 

1.4184 

35.0 

1.4398 

37.5 

1.4420 

40.0 

1 . 4994 

45.0 

1.5615 

50.0 

1.6173 

70.0 

1 . 8308 

100.0 

2.1506 

Mol  %  A 

dl° 

0.0 

1.0003 

25.0 

1 . 2994 

33.4 

1 . 3995 

35.0 

1.4072 

37.5 

1 . 4372 

40.0 

1.4642 

45.0 

1.5237 

50.0 

1 . 5807 

70.0 

1 . 7920 

100.0 

2.0949 

S11I4 

B  =  CH2I2 

Methylene  iodide  (258) 


PbCl2 

B  =  C5H6N 

Pyridine 

( ±0.075%)(1 1 9>  177) 

0.00  Wt.  %  A 

d\  =  1.1213(1  -  0.0s77S45  X 
it  +  273)) 

0.10  Wt.  %  A 

d\  =  1.2724(1  -  0.0377802  X 
it  +  273)) 


PbC4H604,  Acetate 
B  =  C2HcO 
Ethyl  alcohol  (296)1.2 


PbC36HC60  4,  Oleate 
B  C4HI0O 
Ethyl  ether  (308) 


PbC36H70O4,  Stearate 
B  =  C4Hi0O 
Ethyl  ether  (308) 


PbC48H9404)  Lignocerate 
B  =  C4H10O 
Ethyl  ether  (308) 


ZnCl2 

B  =  C3HcO 
Acetone  (193>  196) 

B  =  C4H10O 
Ethyl  ether 


(±0.05%)(44) 

7  A 


Wt.  %  A 

d\2 

22.02 

0 . 8964 

17.40 

0 . 8475 

12.26 

0.8045 

5.53 

0.7521 

0.00 

0.7132 

ZnC4H604,  Acetate 
B  =  C2H60 
Ethyl  alcohol  (296)1,2 


ZnC10HlsO4.2H2O 

Valerate  dihydrate 
B  =  C2HgO 
Ethyl  alcohol  (296)1,2 

ZnCi2HioS208.8H20 

p-Phenolsulfonate  octahydrate 
B  =  C2H60 
Ethyl  alcohol  (296)1.2 


CdCl2 
B  =  C2H60 
Ethyl  alcohol  (4  39) 


CdBr2 


B  = 

C^HgO 

Ethyl 

alcohol 

(±0.25%)(139) 

Wt. 

%  A 

dj° 

0 

00 

0.790 

17 

07 

0.943 

25 

91 

1.045 

DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  22-4  TO  44-4 
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B  =  C3H60 
Acetone  (193t  196) 


B  =  C3H602 

Methyl  acetate  (21,  1972) 


Cdl2 

B  =  CH40 

Methyl  alcohol 
(to  11.555  Wt.  %  A) (97) 
df -6  =  (0.7944  + 


0.00714  X  Wt.  %  A)  ±0.05% 


B  = 

c2h3n 

Acetonitrile  (329)i 

B  = 

c2h6o 

Ethyl  alcohol  (139) 

(±0.0075%)(264) 

Wt.  %  A 

df'5 

0.000 

0.79596 

0.240 

0 . 79764 

0.478 

0.79929 

0.955 

0 . 80259 

1.896 

0 . 80924 

3.718 

0 . 82235 

(to  46.412  Wt.  %  A)  (97) 

df -6  =  (0.7893  + 

0.00684  X  Wt.  %  A)  ±0.05% 

B  - 

c3h6o 

Acetone  (193,  196) 

(±0.0075%)  (2  6  4) 

Wt.  %  A 

df-2 

0.000 

0 . 79946 

0.237 

0.80114 

0.477 

0 . 80280 

0.942 

0.80606 

1.890 

0.81279 

3.696 

0 . 82589 

B  —  C4H8O2 

Ethyl  acetate  (m>  198) 

HgCl2 

B  = 

c2h3n 

Acetonitrile  (329)i 

B  = 

C2HgO 

Ethyl  alcohol  (HV  117.1 

118, 

1  303) 

( ±0.0075%)(264) 

Wt.  %  A 

df'20 

0.000 

0.79527 

0.355 

0.79777 

0.566 

0.80028 

1.407 

0 . 80523 

2.769 

0.81513 

(  ±  0.01  %)  (33) 

Wt.  %  A 

df 

0.000 

0.78090 

6.789 

0.83023 

11.719 

0.87011 

18.676 

0 . 93307 

B  = 

c3h6o 

Acetone 

196,  325) 

( ±0.05%)(44) 

Wt.  %  A 

df 

36.46 

1.1712 

15.31 

0 . 9237 

9.91 

0 . 8753 

0.00 

0 . 8000 

B  =  C3H80 
Propyl  alcohol  (H  8)1,2 

B  =  C4H802 

Ethyl  acetate  (i>  "V  1952) 

B  =  C4H10O 
Ethyl  ether  (303)2 

B  =  C5H0N 
Pyridine 

( +0.075%)(119,  177) 

0.00  Wt.  %  A 

d\  =  1.1216(1  -  0.0377845  X 
it  +  273)) 

13.96  Wt.  %  A 
d\  =  1.4186(1  -  0.0374305  X 
it  +  273)) 


HgBr2 

B  =  CH40 

Methyl  alcohol  (H4)1  117,i 

1181,2) 

B  =  C2H60 

Ethyl  alcohol  (H4,1  117.1 

1181,2) 

B  =  C3H6G2 

Methyl  acetate  (21,  1972) 

B  =  C3H80 
Propyl  alcohol  (118)1.2 

B  =  C4H802 
Ethyl  acetate  (II4)1'2 


Hgl2 

B  =  CH2I2 

Methylene  iodide  (257) 

B  =  CH40 

Methyl  alcohol  (H4*1  nip 
1  1  8,1,2  297) 

B  =  C2H3N 

Acetonitrile  (329)  1 

B  =  C2HcO 

Ethyl  alcohol  (H4,i  116,1 117,1 

118,1,2  297) 

B  =  C3H80 

Propyl  alcohol  (118,1.2  297) 

B  =  C4Hs02 
Ethyl  acetate  (II4)1’2 

Hg(CN)2 

B  =  CH40 

Methyl  alcohol  (I14)1  H7,i 

1181,2) 

B  =  C2H60 

Ethyl  alcohol  (114i1  H7,i 

1181,2) 

B  =  C3H80 
Propyl  alcohol  (118)1,2 

B  =  C4H802 
Ethyl  acetate  (H4)1-2 
B  =  C6H5N 
Pyridine 

(±0.075%)(119,  177) 

0.00  Wt.  %  A 


d\  =  1.1216(1  -  0.0377845  X 
it  +  273)) 

25.46  Wt.  %  A 
d\  =  1.5351(1  -  0.0370033  X 
it  +  273)) 

CuCl2 

B  =  C,HcO 
Ethyl  alcohol 


(±0.05%)(44) 

7.  A 


Wt.  %  A 

df-6 

7.84 

0.8591 

6.00 

0 . 8440 

4.06 

0 . 8287 

2.07 

0.8135 

0.00 

0.7985 

B  = 

c3h6o 

Acetone  (77>  196) 

B  =  C3Hr,02 

Methyl  acetate  (197,  262) 


B  =  C4H802 

Ethyl  acetate  (U  195) 


AgC104 

B  =  C6H5N 
Pyridine  (174. 1)1,2 

B  =  C6H6(126)1.2 

B  =  C6H7N 
Aniline  (127)1,2 


Agl 

B  =  CH6N 

Methylamine 


(±0.25%)(83) 


Wt. 

%  A 

d\ 

46 

40 

1 

169 

30 

69 

0 

945 

27 

47 

0 

926 

16 

70 

0 

814 

11 

86 

0 

772 

10 

50 

0 

766 

4 

07 

0 

712 

2 

39 

0 

706 

1 

29 

0 

698 

0 

88 

0 

693 

B  = 

c2h7n 

Dimethylamine  (358) 

AgNO:j 


B  =  CH5N 

Methylamine 

(±0.25%)(«3) 


Wt.  %  A 

d4 

48.20 

1.260 

41.30 

1.136 

31.08 

1.042 

25.08 

0.934 

24.22 

0.900 

20.45 

0.865 

16.90 

0.853 

12.08 

0.783 

4.81 

0.752 

4.22 

0.750 

4.17 

0.720 

2.85 

0.709 

2.40 

0.706 

Wt.  %  A 

d° 

1.29 

0.698 

1.09 

0.700 

0.87 

0.692 

0.40 

0 . 693 

0.21 

0.693 

0.08 

0.690 

B  = 

c,h3n 

Acetonitrile 

(±0.1 

%)(268) 

Wt.  %  A 

df 

0.00 

0.778 

4.80 

0.814 

14.07 

0.893 

31.91 

1.092 

56.93 

1.541 

B  =  C2H7N 
Ethylamine  (358) 


B  =  C3H60 
Acetone  (193,  1962) 

B  =  C,H9N 
Propylamine  (358) 


B  =  C5H5N 
Pyridine 
(+0.1%)(267) 


Wt.  %  A 

df 

0.00 

0.977 

4.04 

1.018 

9.59 

1.055 

14.88 

1.129 

26.07 

1.280 

B  =  C6H6C1N 
m-Chloroaniline 
(to  7.89  Wt.  %  A)(268) 
df  =  (1.212  +  0.00109  X 
Wt.  %  A)  +0.1% 

B  =  C6H7N 
Aniline 


(  ±0.1%) (239,  267) 


Wt.  %  A 

df 

0.00 

1.017 

1.87 

1.032 

3.02 

1.044 

4.93 

1.064 

6.08 

1.074 

9.79 

1.112 

10.21 

1.116 

16.10 

1.158 

25.00 

1.202 

26.00 

1.207 

B  = 

c9h7n 

Quinoline 

(to  5.92  Wt.  %  A) (267) 
df  -  (1.091  +  0.01031  X 
Wt.  %  A)  ±0.1% 

FeCl3 

B  =  C2H60 
Ethyl  alcohol  (3031 

B  =  C3H60 
Acetone  (196,  279) 

C0CI2 
B  =  C3H60 
Acetone  (196,  32  5) 
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CoBr2 

B  =  C3Hr,02 

Methyl  acetate  (197>  262) 


H3B03 

B  =  CH40 

Methyl  alcohol  (19°, 

1912) 

B  =  C2HcO 

Ethyl  alcohol  (19°,  191 

,2  293) 

B  =  C3H80 

n-Propyl  alcohol  (19°, 

1912) 

B  =  C3H803 

Glycerol  (116)1.2 

B  =  C4H10O 

Isobutyl  alcohol  (190> 

1912) 

B  =  C5H120 

Isoamyl  alcohol  (190> 

1912) 

A1C13 

B  =  CCLO 

Phosgene 


( ±0.075%)(94-1) 


Wt.  %  A 

d°4 

0 

1.4275 

5 

1.4530 

10 

1.4782 

15 

1 . 5027 

20 

1.5270 

25 

1 . 5505 

30 

1 . 5741 

35 

1.5972 

40 

1.6194 

45 

1.6416 

50 

1 . 6632 

Wt,  %  A 

df 

0 

1.3685 

5 

1 . 3966 

10 

1.4225 

15 

1.4483 

20 

1.4740 

25 

1 . 5000 

30 

1.5257 

35 

1.5512 

40 

1.5765 

45 

1.6018 

50 

1.6272 

55 

1 . 6526 

MgCl2 
B  =  C2H0O 
Ethyl  alcohol 
(to  5.24  Wt.  %  A)  (44) 
df -6  =  (0.7915  + 
0.009155  X  Wt.  %  A)  +0.05% 

Mg(C104)2 

B  =  CH40 

Methyl  alcohol  (338)  1,2 

B  =  C2H60 
Ethyl  alcohol  (338)1,2 

B  =  C3H60 
Acetone  (338)1.2 

B  =  C3HsO 

n-Propyl  alcohol  (338)1.2 


B  —  C4H802 

Ethyl  acetate  (3 3 8)  1,2 

B  =  C4H10O 
n-Butyl  alcohol  (338)  1,2 

B  =  C4H10,O 
Isobutyl  alcohol  (338)1,2 

B  =  C4H10O 

Ethyl  ether  (3 38)  1,2 

MgBr2.2(C2H5)  20 

B  =  C4H10O 
Ethyl  ether  0  81 ) 

CaCl2 

B  =  CH40 

Methyl  alcohol 


( +0.005%)(319) 

or  A  ^12.8- 


Wt.  %  A 

df'87 

0.000 

0.79950 

0.996 

0.80879 

2.070 

0.81838 

6.434 

0 . 85790 

8.549 

0.87725 

B  =  C2HsO 


Ethyl  alcohol  (303) 
( +0.005%)(319) 

or  A  ^12-87 


Wt.  %  A 

df-87 

0.000 

0 . 79586 

1.700 

0.81007 

3.675 

0.82448 

4.618 

0.83145 

(±0.05%)  (44) 

Wt.  %  A 

df 

0.00 

0 . 7903 

3.97 

0.8190 

7.68 

0 . 8474 

9.44 

0.8604 

11.15 

0.8730 

14.42 

0 . 8984 

17.50 

0 . 9264 

Ca(C104)2 

B  =  CH40 

Methyl  alcohol  (3 3 8)  1,2 

B  =  C2H60 
Ethyl  alcohol  (338)1,2 

B  =  C3HsO 
n-Propyl  alcohol  (338)  1 

B  =  C4H802 
Ethyl  acetate  (338)1.2 

B  =  C4HioO 
n-Butyl  alcohol  (338)1.2 

B  =  CTLoO 
Isobutyl  alcohol  (338)1,2 

B  =  C4H10O 
Ethyl  ether  (338)  1,2 


CaBr2 


B  = 

c2h6o 

Ethyl 

alcohol 

(±0.25%)(139) 

Wt. 

%  A 

df 

0 

00 

0.790 

10 

36 

0.885 

20 

81 

0.997 

Ca(N03)2 

B  =  CH40 

Methyl  alcohol  (144>  359)  1 
B  =  C2H60 

Ethyl  alcohol  (4  44,  359)1 

(±0.1%)(»*») 


Wt.  %  A 

df 

0.00 

0.7850 

19.30 

0 . 8500 

35.89 

0.9140 

50.20 

0 . 9800 

62.80 

1.0437 

B  =  C3H60 
Acetone  (4 44,  359)1 


B  =  C3H602 
Methyl  acetate  (21,  197) 

SrCl2 
B  =  C2HcO 
Ethyl  alcohol 
(to  2.74  Wt.  %  A) (139) 
df  =  (0.790  +  0.01533  X 
Wt.  %  A)  +  0.25% 

Sr(C104)2 

B  =  CH40 

Methyl  alcohol  (338)1,2 

B  =  C,HeO 
Ethyl  alcohol  (338)1.2 

B  =  C3H,0 
Acetone  (338)1,2 

B  =  C3H80 

n-Propyl  alcohol  (338)1.2 

B  =  C4H802 

Ethyl  acetate  (338)1,2 

B  =  C4H10O 
n-Butyl  alcohol  (338)  1,2 

B  =  C4H10O 
Isobutyl  alcohol  (338)  1,2 

SrBr2 


B  = 

c2h6o 

Ethyl  alcohol 

(±0.25%)(139) 

Wt.  %  A 

d20 

0.00 

0.790 

10.08 

0.882 

17.98 

0.964 

Sr(N03)2 

B  =  CH3NO 

Formamide 


(+0.05%)(360) 


Wt.  %  A 

df 

4.528 

1 . 1676 

1.848 

1 . 1457 

0.000 

1.1310 

SrCi4Hio06.2H20 

Salicylate  dihydrate 
B  =  C2H60 

Ethyl  alcohol  (294,  296i,2) 

Ba(C104)2 

B  =  ch4o 

Methyl  alcohol  (338)  1,2 


B  =  C2H60 
Ethyl  alcohol  (338)1.2 


B  =  C3HeO 

Acetone  (3 38)  1,2 

B  =  C3HgO 

n-Propyl  alcohol  (338) 1,1 

B  =  C4H802 

Ethyl  acetate  (338)i,s 

B  =  C4H10O 
n-Butyl  alcohol  (338)1,2 

B  =  C4H10O 

Isobutyl  alcohol  (338)i,s 

Be 

B  = 
Methy 
(±0.0 
Wt.  %  A 
0.00 
12.55 
17.85 

iBr2 

CH40 

1  alcohol 
5%)(135) 
d\ 6 

0.7941 

0.9125 

0.9701 

Ba(] 
B  = 
Fornr 
(±0.05® 
Wt.  %  A 
5.548 
2.272 
0.000 

^03)2 

:h3no 

lamide 

/0)(360) 

df 

1 . 1785 

1 . 1504 
1.1313 

L 

B  = 
Methy 
(±0.0, 
Wt.  %  A 
17.49 

13.11 

9.41 

5.12 

0.00 

iCl 

CH4O 

.  alcohol 

3%)(44) 

df'6 

0.9288 

0.8933 

0.8655 

0.8348 

0.7976 

B  =  CH5N 
Methylamine 
(to  10.9  Wt.  %  A)  (83) 
d4°  =  [0.690  +  0.00841  X 
(Wt.  %  A  -  0.32)]  ±  0.25% 

B  = 
Ethyl 
(±0.01 
Wt.  %  A 
10.04 

7.69 

5.24 

2.68 

0.00 

22HcO 

alcohol 

>%)(44) 

df-6 

0.8693 

0 . 8502 
0.8340 
0.8161 
0.7966 

B  =  C4H10O 
n-Butyl  alcohol  (337)1 


B  =  C6H120 
Amyl  alcohol 
(±0.05%)  (4) 


Wt.  %  A 
9.32 
6.48 
5.73 
5.11 


df 

0.8466 

0.8432 

0.8392 

0.8298 


* 
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Wt.  %  A 

df 

3.44 

0.8244 

2.60 

0.8156 

1.31 

0.8115 

0.66 

0.8095 

0.33 

0.8081 

0.17 

0.8077 

0.09 

0 . 8073 

0.05 

0.8070 

0.03 

0.8070 

0.02 

0.8071 

0.01 

0 . 8070 

0.00 

0 . 8070 

B  =  C3HsO 
Acetophenone 
(to  0.25  Wt.  %  A) (18  8) 
df  =  [(1.0238  +  0.871)  X 
Wt.  %  A]  ±0.1% 

LiCICV 

B  =  CH40 

Methyl  alcohol  (338)  1,2 

B  =  C2HfO 

Ethyl  alcohol  (338)1.2 


B  =  C3H60 

Acetone  (338)1.2 


B  =  C3H80 

n-Propyl  alcohol  (338)  1,2 

B  =  C4H802 
Ethyl  acetate  (338)1.2 

B  =  C1H10O 

n-Butyl  alcohol  (338)1,2 

B  =  C4H10O 
Isobutyl  alcohol  (338)  1,2 


B  =  C4H10O 
Ethyl  ether  (338)1,2 

*  Data  are  also  given  for  LiClCh.- 
3H2O  in  the  various  solvents  listed. 

LiBr 

B  =  C8H80 
Acetophenone 
(to  0.5  Wt.  %  A) (188) 
df  =  (1.0238  +  0.00871  X 
Wt.  %  A)  +0.1% 


LiCH02,  Formate 
B  =  CH202 
Formic  acid 
(±0.1%)(275) 
df  =  1.2224  +  0.0222c 
d\ 6  =  1.2142  +  0.0210c 
c  =  Mole  A  per  1  soln. 


B  =  CH3NO 

Formamide 

(±0.05%)  (360) 

Wt. 

%  A 

df 

2 

279 

1 

1399 

1 

143 

1 

1358 

0 

458 

1. 

1328 

0 

000 

1. 

1314 

Li3C6H607.4H20 

Citrate  tetrahydrate 
B  =  C2HeO 
Ethyl  alcohol  (2  96)  1,2 

LiC7H502,  Benzoate 
B  =  C2HoO 
Ethyl  alcohol  (2 96)  1,2 

LiC7H603.^H20 

Salicylate  hemihydrate 
B  =  C2H60 

Ethyl  alcohol  (294>  2961,2) 

NaCl 

B  =  C3H803 

Glycerol  (116)1,2 

B  =  C4Ht0O 
n-Butyl  alcohol  (3  37)i 

NaCIO, 

B  =  CH40 

Methyl  alcohol  (338)  1,2 

B  =  C2H60 
Ethyl  alcohol  (338)  1,2 

B  =  C3H60 
Acetone  (338)1,2 

B  =  C3HsO 

n-Propyl  alcohol  (338)1.2 

B  =  C4H802 
Ethyl  acetate  (338)1,2 

B  =  C4H10O 

n-Butyl  alcohol  (337,1,2  3381,2) 

B  =  C4H10O 
Isobutyl  alcohol  (338)1,2 

NaBr 

B  =  CH40 


Methyl  alcohol  (H8,i  358.1) 
(±0.05%)(135) 

W+  0/  A  ^16 


Wt.  %  A 

df 

0.00 

0.7941 

7.36 

0.8535 

9.55 

0.8730 

B  =  C2HeO 

Ethyl  alcohol  (40,  1181,2) 


B  =  C3H80 

Propyl  alcohol  (118)1,2 

Nal 

B  =  CH40 

Methyl  alcohol  (118,1,2  358.1) 
B  =  C2H60 

Ethyl  alcohol  (4<>>  118,1,2 
153.2,1,2  303,  358.5) 


B  = 

C3HcO 

Acetone  (174- 

2) 

( ±0.025%)(179) 

Wt. 

%  A 

d\ 

0 

.00 

0 

8126 

6 

.62 

0 

8643 

Wt. 

%  A 

d4 

0 

.00 

0 

7875 

6 

62 

0 

8381 

11 

72 

0 

8841 

Wt.  %  A 

df 

17.22 

0.9361 

22.33 

0.9870 

Wt.  %  A 

df 

0.00 

0 . 7692 

6.62 

0 . 8200 

11.72 

0 . 8671 

17.22 

0.9171 

22.33 

0 . 9670 

B  = 

c3h8o 

Propyl  alcohol  (l  X  8)1,2 

(±0.1%)(153) 

Wt.  %  A 

df 

0.00 

0 . 8043 

1.38 

0.8141 

1.43 

0.8141 

8.07 

0 . 8626 

9.25 

0.8715 

15.99 

0 . 9256 

B  = 

c3h12o 

Isoamyl  alcohol 

(±0.1%)(153) 

Wt.  %  A 

df 

0.00 

0.8110 

3.58 

0 . 8346 

8.50 

0.8712 

B  =  C8H80 
Acetophenone 
(to  0.9  Wt.  %  A)  (188) 
df  =  (1.0238  +  0.00871  X 
Wt.  %  A)  ±0.1% 


NaN03 

B  =  CHfNO 

F  ormamide 


(±0.05%)  (360) 


Wt.  %  A 

df 

3.680 

1 . 1542 

1.858 

1 . 1429 

0.748 

1.1361 

0.000 

1.1314 

B  =  CH3N 
Methylamine 
( ±0.25%)(83) 


Wt. 

%  A 

< 

11 

.86 

0 

770 

6 

.70 

0 

729 

4 

.62 

0 

713 

2 

.76 

0 

695 

1 

.46 

0 

703 

0 

.99 

0 

696 

0 

.56 

0 

693 

0 

.07 

0 

690 

0 

.04 

0 

687 

0 

.03 

0 

686 

NaCHO. 

>,  Formate 

B  = 

ch2o2 

Formic  acid 

df  = 

(1.223.3 

+  0.0335c)(275) 

df  = 

(1.2142 

+  0.0356c)  (2  76) 

c  =  Mole  A  pei 

1  soln. 

±0.1%) 

B  =  CH3NO 

Formamide 


(±0.05%)  (360) 


Wt.  %  A 

df 

2.968 

1 . 1469 

1.494 

1 . 1393 

0.599 

1.1345 

0.000 

1.1314 

NaC2H302,  Acetate 
B  =  C2HcO 
Ethyl  alcohol  (296)1,2 


Na2C4H404,  Succinate 
B  =  CH3NO 
Formamide  (360)  1 

NaC6HB03S 

Benzenesulfonate 

B  =  CH3NO 

Formamide  (360)  1 

NaC7H3N206 

3,  5-Dinitrobenzoate 
B  =  CH3NO 
Formamide  (360)  1 

NaC7H502,  Benzoate 
B  =  CH3NO 
Formamide  (360)  1 

B  =  C2H60 
Ethyl  alcohol  (296)1,2 

NaC7H503,  Salicylate 
B  =  CH3NO 
Formamide 


(±0.05%)  (360) 


Wt.  %  A 

df 

3.505 

1.1417 

1.411 

1 . 1345 

0.000 

1 . 1306 

B  = 

c2h6o 

Ethyl  alcohol  (294,  2961’2) 

NaC7H6N02 

m-Aminobenzoate 
B  =  CH3NO 
Formamide  (360)t 

NaCisH3302,  Oleate 
B  =  C2H60 
Ethyl  alcohol  (57) 

NaC6H5S04.2H20 

p-Phenolsulfonate  dihydrate 
B  =  C2H60 
Ethyl  alcohol  (296)1,2 

Na2Cr04.2H20 

B  =  C2H60 
Ethyl  alcohol  (2  56) 

KC1 

B  =  CH40 

Methyl  alcohol  (115, 1,2  358.1) 

B  =  C3H803 
Glycerol  (i  16)1,2 
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KC104 

B  =  CH40 

Methyl  alcohol  (338)  1,2 

B  =  C,H60 
Ethyl  alcohol  (338)  1,2 

B  =  C3HgO 
Acetone  (338)1,2 

B  =  C3H80 

71-Propyl  alcohol  (338)  1,2 

B  =  C4Hs02 
Ethyl  acetate  (338)1,2 

B  =  C4H10O 
n-Butyl  alcohol  (338)  1,2 

B  =  C4H10O 
Isobutyl  alcohol  (338)1,2 


KBr 

B  =  CH40 

Methyl  alcohol  (115,1,2  358.1 ) 


B  =  C3H803 
Glycerol  (i  16)1,2 


KI 


B  =  CH3N02 

Nitromethane  (330)i 

B  =  CH40 

Methyl  alcohol  f15,1  118,i 

330,1  358.1) 
(±0.05%)(135) 

wt.  %  A  df 

0.00  0.7941 

8.23  0 . 8560 

9.14  0 . 8633 

(+0.05%)(96) 

Wt.  %  A 


0.00 

0.87 

2.98 

6.58 

9.01 

12.17 


dr 


0 . 7886 
0 . 7942 
0 . 8086 
0.8354 
0.8541 
0 . 8808 


B  =  CH6N 
Methylamine 
(±0.25%)  (83) 


Wt.  %  A 

d\ 

23.26 

0.866 

13.70 

0.786 

9.61 

0.753 

6.79 

0.733 

3.44 

0.710 

1.87 

0.699 

1.27 

0.694 

0.99 

0.693 

0.53 

0.693 

0.36 

0.691 

0.12 

0.677 

0.07 

0.688 

0.04 

0.687 

B  =  C2H3N 
Acetonitrile  (330)i 

B  =  C2H60 

Ethyl  alcohol  (H8,1  303,  330i) 
(±0.0075%V264) 


Wt.  %  A 
0.000 
0.209 
0.417 
0.831 
1.649 


df'4 
0.79524 
0.79671 
0.79814 
0 . 80095 
0.80644 


(+0.05%)  (96) 


Wt.  %  A 

df 

0.00 

0.7870 

0.27 

0 . 7890 

0.53 

0 . 7906 

0.75 

0 . 7929 

1.06 

0.7937 

1.38 

0 . 7960 

Wt.  %  A 

dr 

0.00 

0.9716 

0.06 

0.9729 

0.12 

0.9735 

B  =  C5H7N02 
Ethyl  cyanoacetate  (330)  1 


B  =  C7ILN 
Benzonitrile  (330)  1 

B  =  C7HgO 
Benzaldehyde  (330)i,« 

B  =  C7H602 
Salicylaldehyde  (330)  1 


B  =  C2H602 
Ethylene  glycol  (330)i 


(±0.05%)(96) 

7  A  ^25 


Wt. 

%  A 

df 

0 

00 

1 . 1096 

4 

07 

1.1410 

8 

43 

1 . 1780 

12 

73 

1.2138 

15 

97 

1.2431 

B  = 

c3h5n 

Propionitrile  (330)i 

B  = 

c3h6o 

Acetone  (330)i 


(±0.0075%)(264) 
07  A  ^11-6 


Wt.  %  A 

df'6 

0.000 

0 . 79757 

0.215 

0.79929 

0.431 

0.80096 

0.854 

0.80416 

(±0.05%)(96) 

Wt.  %  A 

df 

0.00 

0 . 7878 

0.55 

0 . 7924 

0.74 

0 . 7942 

1.10 

0.7965 

1.47 

0 . 7988 

B  =  C3H80 
Propyl  alcohol  (118)1,2 


B  =  C3H803 
Glycerol 
(±0.05%)  (96) 


Wt.  %  A 

df 

0.00 

1.2472 

4.58 

1 . 2824 

7.19 

1.3056 

8.94 

1.3164 

13.75 

1 . 3644 

B  =  C4H5N02 
Methyl  cyanoacetate  (330)i 


B  =  C6H402 
Furfural  (330)i 
(to  4.173  Wt.  %  A)  (96) 
df  =  (1.1537  +  0.00915  X 
Wt.  %  A)  ±0.05% 

B  =  C6H6N 
Pyridine 
(±0.05%)  (96) 


B  =  CsHsO 
Acetophenone 
(to  1.0  Wt.  %  A)  (18  8) 
df  =  (1.02382  +  0.871  X 
Wt.  %  A)  ±0.1% 

B  =  C8H802 
Anisaldehyde  (330)i 


kno3 

B  =  CH3NO 

Formamide 


(±0.05%)  (360) 

C7  A  ^25 


Wt.  %  A 

df 

2.186 

1 . 1570 

0.884 

1 . 1444 

0.000 

1 . 1359 

KCHO2,  Formate 
B  =  CH202 
Formic  acid 

(±0.1%)(276) 

df  =  1.2142  +  0.045c 
c  =  Mole  A  per  1  soln. 

KC2H3O2,  Acetate 
B  =  CTLO 

Ethyl  alcohol  (40,  296,1,2  303) 

kc4h5og 

Acid  tartrate 
B  =  C,HeO 
Ethyl  alcohol  (296)1,2 

KC1SH33O2,  Oleate 
B  =  C2HgO 
Ethyl  alcohol  (57) 


K3CgH507.4H20 

Citrate  tetrahydrate 
B  =  CoHcO 
Ethyl  alcohol  (2 96)  1,2 

RbC104 

B  =  CH40 

Methyl  alcohol  (338)1,2 

B  =  C2HcO 
Ethyl  alcohol  (338)1.2 

B  =  C3HgO 
Acetone  (338)1,2 

B  =  C3H80 

n-Propvl  alcohol  (338)1,2 


B  =  C4H802 
Ethyl  acetate  (338)1,2 

B  =  C4H10O 
n-Butyl  alcohol  (338)1,2 


B  =  C4H,oO 
Isobutyl  alcohol  (338)  1,2 


RbCH02,  Formate 
B  =  CH202 

Formic  acid 
(±0.25%)(275) 

df  =  1.2233  +  O.OSOc 
df  =  1.2142  +  0.085c 
c  =  Mole  A  per  1  soln. 


B  =  CH3NO 

Formamide 
(±0.05%)  (360) 


Wt.  %  A 

df 

2.849 

1 . 1462 

1.149 

1 . 1370 

0.000 

1.1313 

CsC104 

B  =  CH40 

Methyl  alcohol  (3  38)1.2 

B  =  C2H60 

Ethyl  alcohol  (338)1.2 

B  =  C3HoO 
Acetone  (338)1,2 

B  =  C3HsO 

n-Propyl  alcohol  (338)1.2 

B  =  C4H10O 
n-Butyl  alcohol  (338)1,2 

B  =  C4H10O 
Isobutyl  alcohol  (338)  1,2 


2.  Three-Component  Systems 

NH4C1 

B  =  CH40 
Methyl  alcohol 

c  =  c2h6o 

Ethyl  alcohol  (H«)i 

B  =  C2HcO 
Ethyl  alcohol 

c  =  c3h8o 

Propyl  alcohol  (* 1 8) 1 


NH4Br 

B  =  CH40 
Methyl  alcohol 
C  =  CoHcO 
Ethyl  alcohol  (118)i 

B  =  CH,0 
Methyl  alcohol 
c  =  C3HsO 
Propyl  alcohol  l118)1 

B  =  C2H60 
Ethyl  alcohol 

c  =  c3h8o 

Propyl  alcohol  (118)i 

» 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  83-4  TO  CCl, 
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HgCl2 

B  =  CH40 

C  =  c2h6o 

Ethyl  alcohol  (l 1 7) 1 


B  =  CH,0 
C  =  C3HsO 
Propyl  alcohol  (H8)1 

B  =  C2H60 

Ethyl  alcohol 
C  =  C3HsO 
Propyl  alcohol  (H®)1 


HgBr2 

B  =  CH40 
Methyl  alcohol 

c  =  c2h6o 

Ethyl  alcohol  (»?)■ 

B  =  CH,0 
C  =  C3HsO 
Propyl  alcohol  l118)1 

B  =  CoHr)0 
Ethyl  alcohol 

c  =  c3h8o 

Propyl  alcohol  l118)1 


Hgl2 

B  =  CH40 

c  =  c2h6o 

Ethyl  alcohol  (417)1 


B  =  CH,0 
C  =  c3h8o 

Propyl  alcohol  (118)1 

B  =  C2HgO 
Ethyl  alcohol 

c  =  c3h8o 

Propyl  alcohol  C118)1 


Hg(CN)2 
B  =  CH,0 
C  =  c2h6o 

Ethyl  alcohol  C717)1 


B  =  CH.,0 
C  =  C3H80 
Propyl  alcohol  C118)1 

B  =  C2H60 
Ethyl  alcohol 

c  =  c3h8o 

Propyl  alcohol  C118)1 


CuCl2 
B  =  C2H60 
Ethyl  alcohol 

c  =  c7h8 

Toluene  (44)4 


AgN03 

B  =  C2H3N 

Acetonitrile 

c  =  c5h6n 

Pyridine  (268)  1 


B  =  C5H,,N 
Pyridine 
C  =  C6H;N 
Aniline  (2  6  7)1 

Ca  ( N03)2 

B  =  CH,;NO 

F  ormamide 

c  =  c2h,.o 

Ethyl  alcohol  (360)1 
B  =  CH.,0 

C  =  c3h„o 

Acetone  (144>  359)i 

B  =  CoH60 
Ethyl  alcohol 

c  =  c3h6o 

Acetone  (144>  359)x 

LiN03 

B  =  CH3NO 

F  ormamide 

C  =  c2h6o 


Ethyl  alcohol  (360)i 


NaBr 

B 

=  CH,0 

C 

=  C,HgO 

Ethyl  i 

llcohol  (!  18)1 

B 

=  CH,0 

C 

=  c3hso 

Propyl 

alcohol  (l  1 8) 1 

B 

=  C2H60 

Ethyl  alcohol 

C 

=  c3hso 

P-oDyl 

alcohol  ('ll8)1 

Nal 

B 

=  CH,0 

C 

=  c2h6o 

Ethyl  alcohol  (113)1 

B 

=  CH,o 

C 

=  c3h8o 

Propyl 

alcohol  (l  l 8) 1 

B 

=  c2h6o 

Ethyl  alcohol 

C 

=  c3h8o 

Propyl 

alcohol  (1 1 8)x 

KI 

B  =  CH,0 

Methyl  alcohol 

c  =  c2h6o 

Ethyl  alcohol  (118)1 
B  =  CH.,0 
C  =  c3h8o 

Propyl  alcohol  C118)1 
B  =  C2H60 
Ethyl  alcohol 

c  =  c3h8o 

Propyl  alcohol  (118)1 

Rbl^ 

B  =  CH3NO 

Formamide 

c  =  c2h6o 

Ethyl  alcohol  (360)  1 


SEC.  IV.  ALL  COMPONENTS  ARE  CHEMICAL  COMPOUNDS 
HAVING  KEY  FORMULAE  BEGINNING  WITH  16 


The  systems  throughout  this  section  are  numbered  serially  and 
follow  the  (T-arrangement.  To  find  any  given  substance  look  for 
it  among  the  A-components.  The  data  for  all  systems  containing 
this  substance  will  be  found  there  given  or  there  cross-referenced 
by  serial  number. 


Two-Component  Systems 


CC14 


1.  B  = 

cs2  (61) 

(±0.025%)(3i) 

Mol  %  B 

1° 

100 . 000 

1.26322 

90.158 

1.31000 

80 . 523 

1.35148 

70 . 320 

1.39033 

60.021 

1.42792 

50.019 

1.46095 

40.834 

1.48898 

30.217 

1.51898 

19.766 

1.54671 

11.527 

1.56715 

0.000 

1.59372 

( ±0.0075%)(i  ?i) 

Wt.  %  B 

d,25 

100 . 000 

1 . 25684 

71.725 

1.33103 

42.845 

1.41973 

14.285 

1.52371 

0.000 

1 . 58452 

2.  B  =  CHCL  (I4,  61) 

(±0.025%)(23) 

Wt.  %  A 

d20 

100 . 000 

1.5937 

70.979 

1 . 5642 

46.097 

1 . 5382 

19.761 

1 . 5093 

0.000 

1.4867 

(+0.0075%)  (171) 

Wt.  %  A 

d25 

0.000 

1.47577 

19.269 

1.49373 

57.277 

1 . 53260 

81.172 

1 . 55963 

100.000 

1 . 58300 

(±0.05%)  (to  55°)  (I78) 

50  Wt.  %  B 

a 

103b 

1 . 5707 

1.059* 

3.  B  =  CH3I  (172)1 

4.  B  =  CH,0  (350)1 

5.  B 

=  C2C1, 

(±0.075%)(H3>  120) 

Wt.  %  A 

d25 

100.0 

1.5829 

79.7 

1.5868 

66.4 

1.5894 

49.7 

1 . 5940 

33.0 

1.5981 

19.9 

1 . 6003 

0.0 

1.6074 

6.  B  =  C2H2C14  (113>  4 20) 


(0-100  Wt.  %  B) 
df  =  (1.5829  +  0.0,46 
X  Wt.  %  B)  +0.075% 

7.  B  =  C2H,Br2 
Ethylene  bromide  (14>  ®i) 

(0-100  Wt.  %  B) 
df  =  (0.6300  -  0.001704  X 
Wt.  %  B)  +  0,025%  (285) 

8.  B  =  C2H,02 
Acetic  acid  (14) 


9.  B  =  C2HeO 


Ethyl  alcohol  (35>  81 11  128,1 


153.1) 


(±0.025%)(51,  164) 
i  or.  4  ^i9-4 


Wt.  %  A 

dj9-4 

94.61 

1  5114 

90.87 

1.4591 

85.61 

1.3919 

78.69 

1.3118 

72.58 

1.2485 

70.26 

1 . 2324 

55.34 

1 . 1073 

49.00 

1.0576 

40.37 

1 . 0043 

30.17 

0 . 9328 

20.36 

0.8816 

9.88 

0.8327 

4.84 

0.8110 

10.  B  =  C3H60,  Acetone 

(±0.1%)(270) 


Mol  %  B 

d\ 

0.00 

1.632 

11.40 

1.568 

36.44 

1.380 

51.18 

1.273 

73.55 

1.087 

86.53 

0.954 

96.67 

0.852 

100.00 

0.812 

11.  B  =  C3H602 

Methyl  acetate  (133) 

12.  B  =  C,H606 
Tartaric  acid  (2  96^2 

13.  B  =  C,H802 
Ethyl  acetate  (35i) 

14.  B  =  C,H10O,  Ether  (61) 


15.  B  =  C6H5N 
Pyridine  (X4) 


16.  B  =  C6H,Br2 
p-Dibromobenzene  (158) 
(+0.005%)  (318) 

Wt.  %  A 
100.000 
97.452 
92 . 842 


df 

1 . 58426 
1.59213 
1 . 60694 
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CC14. — ( Continued ) 


17.  B 

=  c6h4ci2 

Dichlorobenzene  (172) 

( ±0.075%)(15°  -  65°) 

a 

103b 

100.00  Wt.  %  A 

1 . 6039 

|  1.928(*  - 

15) 

93.62 

Wt.  %  A 

1.5794 

|  1.836(*  - 

15) 

18.  B  -  C6H5Br 
Bromobenzene  (24) 
(±0.025%)  (to  40°) 
a  1  103b 

100 . 00  Wt.  %  B 
1 . 5223  |  1 . 348 * 

70.462  Wt.  %  B 
1 . 5555  |  1 . 500* 

47.497  Wt.  %  B 
1.5810  |  1.628* 

21.826  Wt.  %  B 
1 . 6092  |  1 . 793* 

0.000  Wt.  %  B 


1 . 6326  I  1 . 940* 

(±0.025%)(23) 


Wt.  %  B 

df 

100 . 000 

1 . 4960 

73.012 

1 . 5232 

47.985 

1.5481 

24 . 028 

1.5713 

0.000 

1 . 5937 

19.  B  =  C6H6C1 


Chlorobenzene  (23,i  35>  351) 
( ±0.025%)(to  40°)  (24) 


a 

103b 

0.000  Wt.  %  A 

1 . 1279 

1.078* 

25.598  Wt.  %  A 

1 . 2532 

1.268* 

56.330  Wt.  %  A 

1.4074 

1 . 528 * 

75.761  Wt.  %  A 

1 . 5067 

1 . 700* 

100.00  Wt.  %  A 

1 . 6326 

1 . 940* 

20.  B  =  C6H6 

(23,1  31,1  59, 

66,1  81,1  99, 

122,1  133,  158 

171,1  178,1  251,1  280,1  309, 

351, 

3521) 

(±  0.005%) (134) 

Wt.  %  B 

dl° 

100.000 

0.87372 

83 . 127 

0 . 94523 

68 . 046 

1.01993 

56.581 

1.08485 

44.505 

1.16321 

35.296 

1 . 23075 

28.958 

1.28261 

20 . 329 

1 . 35940 

12.361 

1 . 43947 

6.496 

1.50491 

0.000 

1 . 58456 

(±0.005%)(134) 


Wt.  %  B 

df 

100.000 

0 . 84680 

83.127 

0.91599 

68.046 

0.98816 

56.581 

1 . 05097 

44 . 505 

1 . 12677 

35 . 296 

1.19217 

28.958 

1.24236 

20 . 329 

1.31678 

12.361 

1 . 39445 

6.496 

1 . 45796 

0.000 

1.53534 

(±0.025%)  (to  40°)  (2  4) 

a 

103  b 

0.000  Wt.  %  B 

1.63262 

1 . 941* 

27.357  Wt.  %  B 

1 . 44442 

1 . 733 * 

52.362  Wt.  %  B 

1 . 26473 

1.521* 

74.444  Wt.  %  B 

1.07636 

1.287* 

100.00  Wt.  %  B 

0 . 89993 

1 . 066* 

21.  B  =  C6H7N 
Aniline 


(±0.05%)(i°7) 


Wt.  %  B 

dls 

100 . 00 

1.0175 

84.54 

1.0786 

70.40 

1 . 1409 

58.97 

1 . 1964 

48.13 

1 . 2540 

37.92 

1.3127 

28.83 

1 . 3696 

20.94 

1 . 4228 

12.95 

1 . 4806 

6.49 

1 . 5307 

1.86 

1 . 5685 

0.61 

1 . 5794 

0.00 

1.5847 

22.  B  =  C7H602 
Benzoic  acid  (296)2 


23.  B  =  C7H,;03 
Salicylic  acid  (296)2 
24.  B  =  C7Hs  (SB 1  I33.  171,1 

351) 


(+0.025%)  (285) 

07  A  ^26 


Wt.  %  A 

df 

0 

1.1593 

10 

1 . 1043 

20 

1.0530 

30 

1 . 0000 

40 

0.9463 

50 

0 . 8932 

60 

0.8420 

70 

0 . 7873 

80 

0.7349 

90 

0 . 6820 

100 

0 . 6300 

25.  B  =  C7H160 
Ethyl  amyl  ether  (61) 


26.  B  =  C8Hio 
m- Xylene  (61) 


27.  B  =  CsH1405 
Ethyl  tartrate  (228) 
(±0.05%) 
a  |  103b 

(19.35° -58.2°)  100.00  Wt.  %  A 
1.5949  |  1.959(<  -  19.35) 

(18.91°-29.60°) 

91.18  Wt.  %  A 
1.5499  |  1.844(*  -  18.91) 

'  (18.1°-29.54°) 

79.78  Wt.  %  A 
1.4929  |  1.687(*  -  18.1) 
(20.08°-32.76°) 

51.07  Wt.  %  A 
1.3756  |  1.397(*  -  20.08) 


28.  B  —  CioH8 
Naphthalene 
( ±0.075%)(1 72) 


Wt.  %  A 
100 . 00 

96.31 

92.49 

92.34 

86.94 


d? 

1 . 6043 
1.5741 
1.5421 
1 . 5425 
1 . 5006 


(to  1.636  Wt.  %  B) 
d\ 8  =  (1.59605  - 
0.008375  X  Wt.  %  B) 
±0.0075%  (54) 


29.  B  —  CioHieO 


Camphor 

(±0.1%)(175) 


Wt.  %  B 

dr 

0 

1 . 5930 

10 

1.5295 

20 

1 . 4664 

30 

1 . 4033 

40 

1.3398 

50 

1 . 3082 

30.  B  —  C14H10 
Phenanthrene  (158>  318) 
a  |  103b 

±0.1%  (15°-70°) 

0.000  Wt.  %  A 
1.6023  |  2 . 130(<  —  15) 

(±0.01%)(15°-70°) 
97.207  Wt.  %  A 
1.5858  |  1  880(i  -  15) 

95.625  Wt.  %  A 
1.5755  I  1  . 008(*  -  15) 

31.  B  =  CisHscCL 
Stearic  acid  (296)2 

v.  also  1266 


cs2 

32.  B  =  CHCI3  (35,  59,1  61,  67,1 
103,  122,1  240,  2511) 


(  i 0.1%)  (320) 


Wt.  %  A 

df 

0 

1.491 

10 

1.461 

20 

1.434 

30 

1.410 

40 

1.387 

50 

1.364 

60 

1.344 

Wt.  %  A 

dr 

70 

1.324 

80 

1.306 

90 

1.289 

100 

1.271 

( ±0.0075%)(171) 

Wt.  %  A 

df 

100.000 

1 . 25559 

71.301 

1.30461 

34 . 440 

1.37471 

20.637 

1.41663 

6.090 

1 . 45698 

0.000 

1.47579 

(±0.05%)(29O) 

Wt.  %  A 

df 

100 . 00 

1.2392 

80.85 

1 . 2704 

65.19 

1.2989 

49.38 

1.3316 

41.06 

1.3463 

24.24 

1 . 3856 

0.00 

1 . 4509 

33.  B 

=  ch2i2 

Methylene  iodide  (353) 

34.  B 

=  ch3i 

(  ±0.1%)(3O9) 

Wt.  %  A 

< 

0.00 

2.333 

21.60 

1.984 

38.81 

1.772 

48.11 

1.678 

68.81 

1.498 

82.39 

1.399 

100.00 

1.292 

35.  B  =  C2H4Br2 
Ethylene  bromide  (61) 


36.  B  =  C2H4C12 
Ethylene  chloride  (59)1 

37.  B  =  C2H402 
Acetic  acid 

(±0.05%)(291) 
a  |  103b 

(12.5°-30.4°) 

100.0  Wt.  %  B 
1.0581  |  1 . 128(*  -  12.5) 

(13.0°-30.1°) 

80.298  Wt.  %  B 
1.0780  [  1 . 269(<  -  13.0) 

(14.7°-30.7°) 

61.284  Wt.  %  B 
1.1055  |  1.375(<  -  14.7) 
(13.5°-30.8°) 

12.076  Wt.  %  B 
1.2281  |  1.486(*  -  13.5) 

(13.45°-33.95°) 

0.000  Wt.  %  B 
1.2731  |  1.497(*  -  13.45) 

38.  B  =  C2H402 
Methyl  formate  (142) 

39.  B  =  C2H5I 
Ethyl  iodide  (4 42 ) 

40.  B  =  CsHJSTOs 
Ethyl  nitrate  (236, 1  289i) 


DENSITY—  NON-AQUEOUS  SOLUTIONS:  A  =  CCl4  TO  CS2 
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41.  B  =  C2H60 
Ethyl  alcohol  (35,  37,  103,  124,1 
130,1  169,  240,  249,1  289,1  346,1 
3531) 

( ±0.1%)(17.86°-35.96°)  (6  7) 
a  |  103b 

100.000  Wt.  %  A 
1.2657  |  1.497 (t  -  17.86) 
89.97  Wt.  %  A 
1.1897  |  1.465(«  -  17.86) 
79.86  Wt.  %  A 
1.1238  |  1 .388(<  -  17.86) 
70.34  Wt.  %  A 
1.0687  |  1 ,304(i!  -  17.86) 
59.40  Wt.  %  A 
1.0121  |  1.228 (t  -  17.86) 

50.19  Wt.  %  A 
0.9693  |  1 . 160(<  -  17.86) 

39.93  Wt.  %  A 
0.9263  |  1 . 089 (<  -  17.86) 

28.91  Wt.  %  A 
0.8853  |  1.022 (t  -  17.86) 

20.02  Wt.  %  A 
0.8552  |  0.973 (t  -  17.86) 

11.58  Wt.  %  A 
0.8290  |  0.917 (t  -  17.86) 

0 . 00  Wt.  %  A 
0.7960  I  0 . 857 (t  -  17.86) 


42.  B  =  C3Hf,0 
Acetone  (79,  99,  133,  351) 
(±0.005%)(134,  289) 


Wt. 

%  B 

100 

.000 

86 

.755 

70 

.674 

59 

.671 

48 

.239 

48 

.201 

48 

.098 

35 

.267 

28 

.863 

16 

.717 

13 

.108 

1 

.000 

Wt. 

%  B 

100 

.000 

86 

.755 

70 

.674 

59 

.671 

48 

.239 

48 

.201 

48 

.098 

35 

.267 

28 

.863 

16 

.717 

13 

.108 

1 

.000 

df 

0.78799 
0 . 82402 
0.87475 
0.91488 
0.96189 
0.96212 
0.96296 
1 . 02360 
1 . 05768 
1.13113 
1 . 15539 
1.25595 
df'17 
0.77626 
0.81166 
0.86177 
0.90132 
0.94785 
0 . 94806 
0 . 94887 
1 . 00902 
1.04311 
1.11601 
1.14011 
1 . 24054 


43.  B  =  C3H80 
n- Propyl  alcohol 

(±0.05%)(130) 


Wt.  %  A 

d\ 6'6 

100.00 

1.2693 

90.93 

1.2028 

78.32 

1 . 1229 

61.43 

1.0333 

Wt.  %  A 
40.81 
18.76 

0.00 

d\ s’5 
0.9428 

0 . 8637 
0.8074 

44.  B  = 

=  C3H8O2 

Methylal  (133,  351) 

(±0.005%)(134,  289) 

Wt.  %  A 

df 

0.000 

0.85313 

12.921 

0.88549 

28 . 682 

0 . 93050 

38 . 408 

0.96201 

43 . 598 

0 . 98009 

45.630 

0.98723 

53.139 

1.01566 

60 . 034 

1.04363 

62 . 226 

1 . 05309 

62 . 380 

1.05362 

65 . 262 

1.06613 

75.141 

1.11246 

86 . 449 

1.17221 

100.000 

1.25595 

Wt.  %  A 

D35.17 

u4 

0.000 

0 . 84003 

12.921 

0.87195 

28 . 682 

0.91652 

38.408 

0.94787 

43 . 598 

0.96583 

45 . 630 

0 . 97270 

53.139 

1.00095 

60 . 034 

1.02835 

62 . 226 

1 . 03822 

62 . 380 

1.03880 

65.262 

1.05137 

75.141 

1.09721 

86 . 449 

1.15683 

100.000 

1 . 24054 

45.  B  =  C4H802 
Isobutyric  acid 
(±0.05%)(291) 

a  |  103b 

(13.45°-33 .95°) 

100.00  Wt.  %  A 

1.2731  |  1 . 498 (i  -  13.45) 

(13.35°-30.1°) 

79.66  Wt.  %  A 
1.1833  |  1 . 409 (i  -  13.35) 
(12.4°-31.0°) 

54.72  Wt.  %  A 
1.0961  |  1.280(<  -  12.4) 

(13.1°-28.2°) 

31.97  Wt.  %  A 
1.0314  |  1.152(«  -  13.1) 
(11 ,4°-74.4°) 

0.00  Wt.  %  A 
0.9621  |  1.017(1-11.4) 

46.  B  =  C4H802 
Ethyl  acetate  (142>  158) 

( ±0.0075%)(1 71) 


Wt.  %  A 

df 

100 . 000 

1.25590 

88.647 

1 . 16620 

60.764 

1 . 06578 

33 . 596 

0.97396 

0.000 

0.88896 

47.  B  =  C.,Hi0O 
Isobutyl  alcohol 
(±0.05%)  (2  91) 

a  |  103b 

(16.25°-74.65°) 

100.00  Wt.  %  B 
0.8070  |  0.8300(<  -  16.25) 
(13.8°-32.4°) 

70.39  Wt.  %  B 
0.9013  |  0.9575(<  -  13.8) 
(15.5°-30.7°) 

50.22  Wt.  %  B 
0.9792  |  1.0980(i  -  15.5) 
(13.9°-34.2°) 

30.01  Wt.  %  B 
1.0769  |  1.2070(<  -  13.9) 

(11.3°— 31.7°) 

15.80  Wt.  %  B 
1.1628  |  1.3000(<  -  11.3) 
(13.45°-33.95°) 

0.00  Wt.  %  B 

1.2731  I  1.4900(<  -  13.45) 

48.  B  =  C4H10O 
Ethyl  ether  (59,1  61 ,  103,  158, 

2901) 


(±0.0075%)(i7i) 

or  A  j25 


Wt. 

%  A 

df 

100 

.000 

1 

25559 

86 

.908 

1 

13931 

65 

.656 

0 

99091 

37 

.258 

0 

84461 

0 

.000 

0 

70769 

49.  B 

=  c5h 

10 

Amylene  (103 

) 

50.  B  = 

c5h10 

O2 

Isovaleric  acid 
(±0.05%)  (2  91) 
a  |  103b 

(13.45°-33.95°) 

100.00  Wt.  %  A 

1.2731  |  1.498(<  -  13.45) 

(12.15°-30.7°) 

71.70  Wt.  %  A 
1.1471  |  1.321(<  -  12.15) 
(14.2°— 31.2°) 

54.10  Wt.  %  A 
1.0809  |  1.212(4  -  14.2) 
(10.2°— 30.7°) 

37.43  Wt.  %  A 
1.0328  |  1.0630  -  10.2) 
(17.6°-60.8°) 

0.00  Wt.  %  A 
0.9333  |  0,9510  -  17.6) 

51.  B  =  C6H4Br2 
p-Dibromobenzene(1 58) 


(±0.005%)  (3 18) 

07  A 


Wt.  %  A 

df 

100.000 

1.25568 

96.173 

1.27299 

91 . 993 

1.29256 

90.020 

1.30149 

52.  B  =  C6H5Br 
Bromobenzene  ("P  61) 


53.  B  =  C6H6C1 
_ Chlorobenzene  ("p 

54.  B  =  C6H5N02 
Nitrobenzene  (142) 

55.  B  =  C,;HS  (sap  ",  103, 

133,  142,  158) 


(±0.025%)  (30) 

07  R  ^l9-8 


Wt.  %  B 

df'8 

100 . 000 

0 . 8788 

87.361 

0.9088 

75 . 066 

0 . 9458 

60 . 569 

0.9918 

59.027 

0.9970 

49.599 

1.0295 

38 . 968 

1.0707 

34 . 602 

1 . 0894 

27.526 

1 . 1205 

20.187 

1 . 1550 

17.193 

1 . 1698 

5.325 

1.2325 

0.000 

1 . 2642 

(±0.0075%)(i7i) 

Wt.  %  B 

df 

0.000 

1.25230 

8.868 

1 . 20550 

34.847 

1.08172 

75.878 

0 . 93900 

100.000 

0 . 87406 

56.  B  =  CgH7N 
Aniline  (142) 


57.  B  =  CcH10O3 
Ethyl  acetoacetate  (142) 

58.  B  =  C6H120, 


d-/3-Butyl  acetate 
(±0.1%)(242) 


Wt.  %  A 
92.44 
78.60 
70.13 
49.85 
33.55 


d17 

1.2264 
1 . 1502 
1.1078 
1.0283 
0.9717 


59.  B  =  C6H1203 
Paraldehyde  (142) 

60.  B  =  C7H5NS 
Phenyl  thiocyanate  (35  3) 

61.  B  =  C7H60 
Benzaldehyde  (142) 

62.  B  =  C7Hs02 
Benzoic  acid  (296)2 


63.  B  =  C7H603 
Salicylic  acid  (296)2 


64.  B  =  C7H7N02 
o-Nitrotoluene  (136)1 

65.  B  = 

c7h7no2 

p-Nitrotoluene 

(±0.1%)(136) 

Wt.  %  A 

df 

100.0 

1.265 

88.6 

1.248 

79.1 

1.236 

61.6 

1.215 

50.7 

1.203 

47.0 

1.198 
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66.  B  =  C7H8  (61.  133,  158) 

(±0.0075%)  (171) 


Wt.  %  A 
100.000 
92 . 734 
62.018 
36.768 
0.000 


1.25559 
1.21400 
1.06441 
0 . 96939 
0 . 86053 


67.  B  =  C7H806 
Gallic  acid  monohydrate  (296)2 

68.  B  =  CtH16 
Heptane  (61) 

69.  B  =  C9HsO 

Cinnamic  aldehyde  (289,  353) 

70.  B  =  C10H7Br 
Bromonaphthalene  (353) 

71.  B  =  C10HS 
Naphthalene  (54d  30 3) 
(±0.005%)(85) 


Wt,  %  A 

d\» 

100.000 

1 . 26643 

95.036 

1.25182 

90.082 

1 . 23768 

86.149 

1.22676 

80.163 

1.21052 

74.915 

1 . 19661 

70.240 

1 . 18452 

72.  B  = 

c10h12o 

Anethole  (289,  353) 

73.  B  =  C10H16O 
Camphor 


(±0.1%)(277) 

Wt.  %  B 

4° 

0.00 

1.263 

3.54 

1.249 

8.70 

1.227 

18.46 

1.191 

24.12 

1.170 

37.80 

1 . 126 

65.20 

1.046 

74.  B  = 

CioHicCL 

Camphoric  acid  (2  96)2 

75.  B  = 

C10H20O2 

d-/3-Octyl  acetate 

(±0.1%)(242) 

Wt.  %  A 

d\7 

95.44 

1.2144 

84.63 

1.1766 

67.93 

1 . 0965 

55.67 

1.0393 

52.10 

1 . 0255 

39.15 

0.9810 

27.51 

0.9411 

76.  B  =  C12H10 
Diphenyl  (I58) 
(±0.005%)  (3 18) 


77.  B  =  C12H10N2 
Azobenzene  (158) 
(±0.005%)  (3i 8) 


Wt.  %  A 

d? 

100.000 

1.25568 

96 . 193 

1.24510 

88.297 

1 . 22320 

Wt.  %  B 

dr 

0.000 

1.25568 

1.024 

1.25371 

6.253 

1 . 24262 

14.121 

1.22641 

78.  B  = 

C18H36O2 

Stearic  acid  (296)2 

78.5  B  = 

Turpentine 

( ±0.025%)(123) 

Wt.  %  A 

dr 

0.000 

0.86193 

20.332 

0.91810 

40.485 

0 . 98596 

60.116 

1 . 05748 

78.750 

1.14811 

100.000 

1 . 27006 

v.  also  1 


CHBr3 

Bromoform 

79.  B  =  CHI3 
Iodoform  (20,  254) 

80.  B  =  CH2I2 
Methylene  iodide  (26°) 

81.  B  =  CH40 
Methyl  alcohol 
(  ±0.1  %)  (2  00) 


Wt.  %  B 

4° 

74.72 

0.983 

85.72 

0.886 

92.42 

0.834 

100.00 

0.796 

82.  B 

=  c2h6o 

Ethyl  alcohol 

(±0.1%)(2OO) 

Wt.  %  B 

df 

100.00 

0.790 

92.43 

0.833 

85.82 

0.891 

74.20 

0.979 

83.  B  =  C3HcO 
Acetone  (200)1 


84.  B  =  C3HsO 
Propyl  alcohol  (200)1 

85.  B  =  C4H10O 
Ethyl  ether  (200)1 

(±0.05%)(«4) 


Wt. 

%  B 

dr 

100 

000 

0 

708 

78 

172 

0 

852 

54 

652 

1 

092 

42 

728 

1 

268 

31 

079 

1 

504 

25 

151 

1 

659 

21 

640 

1 

766 

19 

959 

1 

820 

14 

747 

2 

060 

8 

494 

2 

314 

3 

248 

2 

635 

0 

000 

2 

878 

86.  B  =  C6H120 
Isoamyl  alcohol  (2  00)i 


87.  B  =  C6H5N02 
Nitrobenzene 
(±0.075%)(68,  iso) 


Wt.  %  B 
0.00 
9.68 
25.85 
50.08 
65.83 
88.39 
100.00 
Wt.  %  B 
0.00 
9.68 
25.85 
50.08 
65.83 
88.39 
100.00 


d\° 

2 . 88S7 
2 . 4724 
2 . 0809 
1.6833 
1.4987 
1.2955 
1.2125 
d476-6 
2.7167 
2.3338 
1 . 9599 
1 . 5871 
1.4135 
1 . 2246 
1.1167 


88.  B  =  C6Hf,  (200)1 

89.  B  =  CsHh06 
Ethyl  tartrate 
(±0.05%)  (2  2  8) 
a  |  103b 

(19.07°-25.75°) 

0.00  Wt.  %  B 
2.8901  |  2 . 601  (i  -  19.07) 

(19.04°-30.03°) 

7.08  Wt.  %  B 
2.6181  1  2.3650  -  19.04) 

(12.9°-73.0°) 

10.00  Wt.  %  B 
2.5151  |  2.3110  -  12.9) 

(19.25°-32.17°) 

30.92  Wt.  %  B 
2.0029  1  1 . 8030  -  19.25) 

v.  also  1267,  1268 

CHCI3 

Chloroform 

90.  B  =  CH40  (44)i 
Methyl  alcohol 

91.  B  =  C2H3C1302 
Chloral  hydrate  (2 99)  1,2 

92.  B  =  C2H4Br2 
Ethylene  bromide  (61) 

(  ± 0.1%) (2S1) 

(10.2°-131.3°) 

50  Wt.  %  B 


a 

103b 

1.606 

1.5510  -  10.2) 

93. 

B  =  C2H402 

Acetic  acid  (14) 

94. 

B  =  C2H60 

Ethyl  alcohol  (35,  81,1  103, 

169,  240,  3261) 
(±0.05%)(67,  290) 

(19.46°-30.96°) 
a  |  103b 

100.00  Wt.  %  A 
1.4875  |  1 . 8450  -  19.46) 
89.65  Wt.  %  A 
1.3636  I  1.7300  -  19.46) 
80.06  Wt.  %  A 
1.2671  |  1.5480  -  19.46) 


a  |  103b 

69.96  Wt.  %  A 
1.1798  |  1.4180  -  19.46) 
59.93  Wt.  %  A 
1.1048  |  1.3400  -  19.46) 

50.03  Wt.  %  A 
1.0384  |  1.2180  -  19.46) 
40.04  Wt.  %  A 
0.9789  |  1.1050  -  19.46) 
30.00  Wt.  %  A 
0.9255  I  1.0430  -  19.46) 
20.03  Wt.  %  A 
0.8777  I  0.9730  -  19.46) 
9.97  Wt.  %  A 

0.8340  |  0.9130  -  19.46) 
0.00  Wt.  %  A 

0.7947  |  0.8580  -  19.46) 


95.  B 

=  c3h6o 

Acetone  (59>l 

62,1  79,  81,1  99, 

131,1  133 

290,1  351) 

( ±0.005%)(1 34) 

Wt.  %  B 

dr 

0.000 

0.78492 

16 . 664 

0.85146 

33.039 

0.92905 

45 . 832 

1.00050 

56.298 

1 . 06789 

64.507 

1 . 12763 

72.276 

1 . 19082 

79.884 

1.25927 

88.409 

1.34501 

94 . 292 

1.41066 

100.000 

1 . 47993 

Wt.  %  B 

d36-17 

0.000 

0.77322 

16 . 664 

0 . 83892 

33.039 

0.91568 

45.832 

0.98641 

56.298 

1.05311 

64.507 

1.11211 

72.276 

1.17478 

79.884 

1 . 24250 

88.409 

1.32718 

94 . 292 

1 . 39204 

100.000 

1 . 46045 

( ±  0.25  %)(0°-40°)  (312) 

a 

103b 

100.00  Mol  %  B 

0.814 

1 . 050* 

84.3  Mol  %  B 

0.932 

1 . 300* 

63.8  Mol  %  B 

1.076 

1.375* 

51.7  Mol  %  B 

1.161 

1.450* 

39.1  Mol  %  B 

1.253 

1 . 675 * 

17.6  Mol  %  B 

1.392 

1 . 350* 

0.0  Mol  %  B 

1.514 

1 . 900* 

96.  B  = 

C3H7NO 

Propionamide  (18°) 

97.  B  = 

c3h7no2 

Urethane  (299)1.2 

DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  CS2  TO  CHCl3 
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98.  B  =  C4H10O 
Ethyl  ether  ("P  61,  94,  103, 

176,  309,1  315  ) 


(+0.05%)(63,  280) 


Mol  %  A 

dl 

100 

1.5159 

80 

1.3150 

60 

1 . 1647 

40 

1.0176 

20 

0.8548 

0 

0.7290 

Mol  %  A 

d™ 

17.3 

0.8219 

25.6 

0.8801 

36.6 

0.9585 

45.7 

1 . 0268 

52.0 

1 . 0746 

53.5 

1 . 0863 

55.3 

1 . 0994 

66.3 

1 . 1869 

68.2 

1.2012 

79.8 

1.2968 

Mol  %  A 

d25 

0.00 

0 . 7082 

7.46 

0.7562 

10.06 

0 . 7732 

10.46 

0 . 7757 

11.95 

0.7871 

14.37 

0 . 8026 

26.49 

0 . 8848 

26.90 

0 . 8879 

27.92 

0.8951 

32.02 

0 . 9254 

40.21 

0.9849 

42.57 

1.0023 

45.04 

1.0210 

46.96 

1 . 0359 

56.23 

1 . 1060 

60.92 

1.1441 

61.14 

1 . 1460 

64.60 

1 . 1736 

68.40 

1.2039 

68.76 

1 . 2059 

77.08 

1 . 2766 

84.23 

1.3365 

84.95 

1 . 3433 

88.41 

1 . 3723 

89.63 

1.3837 

95.52 

1 . 4366 

100.00 

1.4785 

Mol  %  A 

dl° 

5.4 

0 . 7439 

12.3 

0 . 7896 

15.2 

0 . 8076 

20.5 

0.8441 

25.0 

0.8741 

29.1 

0.9021 

33.6 

0.9366 

39.6 

0.9806 

44.3 

1.0153 

49.5 

1.0550 

59.2 

1 . 1297 

68.9 

1 . 2079 

72.8 

1 . 2400 

89.6 

1 . 3834 

99.  B  =  C4H12C1N 
Diethylammonium  chloride 
(333)1 


100.  B  = 

C4H12N  2O3 

Diethylammonium  nitrate 

(333)1 

101.  B 

=  C6H,o 

Amylene  (61>  103) 

102.  B 

=  c6H12 

Pentane  (61) 

103.  B 

=  c6h12o 

n-Amyl  alcohol 

(±0.01%)(131) 

Wt.  %  B 

df 

0.000 

1 . 4800 

11.090 

1.3541 

19.471 

1.2718 

26 . 778 

1 . 2096 

42.037 

1.0712 

59 . 865 

0.9886 

69 . 308 

0.9388 

100.000 

0 . 8068 

104.  B 

=  C6H4Br  2 

p-Dibromobenzene  (158) 

(to  9.069%  B)(3i8) 

df  =  (1.47737 

+  0.003825  X 

Wt.  %  B)  ±0.005% 

105.  B  = 

CeHdN  2O4 

m-Dinitrobenzene  (158) 

(±0.01%)(318) 

Wt.  %  A 

d\h 

100.000 

1 . 4963 

97.121 

1 . 4977 

93 . 443 

1.4975 

Wt.  %  A 

df 

100.00 

1 . 4868 

97.121 

1.4879 

93.443 

1 . 4885 

Wt.  %  A 

df 

100 . 000 

1.4680 

97.121 

1.4693 

93.443 

1 . 4704 

Wt.  %  A 

df 

100.000 

1.4489 

97.121 

1.4503 

93.443 

1 . 4522 

Wt.  %  A 

dj° 

100.000 

1.4296 

97.121 

1.4318 

93.443 

1.4339 

Wt.  %  A 

df 

100 . 000 

1.4100 

97.121 

1.4134 

93.443 

1.4162 

106.  B 

=  C6H5Br 

Bromobenzene 

(0-100  Mol  %  B) 

d\=  (1.526  -  0.044  X 

Mol  %  B)  ±  0.1%  (269) 

107.  B  =  CgH5N03 
o-Nitrophenol 
(±0.075%)(15°-55°)(172) 


a 

103b 

100.00  Wt.  %  A 

1.4898  | 

1 .  838(<  -  15) 

91.72  Wt.  %  A 

1.4774  | 

1.758(«  -  15) 

108.  B  =  C6Hr> 

(35,  61,  99,  103, 

158, 

1711) 

(±0.05%)(28O,  282) 

Mol  %  B 

d\ 

0.0 

1.5159 

20.0 

1.3761 

40.0 

1.2449 

60.0 

1.1142 

80.0 

0 . 9500 

100.0 

0.8907 

Mol  %  B 

df 

0.0 

1.4754 

20.0 

1.3450 

40.0 

1.2210 

60.0 

1 . 0972 

80.0 

0.9823 

100.0 

0.8787 

Mol  %  B 

df 

0.0 

1.4671 

20.0 

1.3350 

40.0 

1.2103 

60.0 

1.0834 

80.0 

0.9716 

100.0 

0.8750 

(  ±0.025%) (to  70°)(1 78) 

50  W 

t.  %  B 

a 

103b 

1 . 1282 

1 . 347 t 

109.  B  =  C6H60 
Phenol 


( +0.005%)(31 9) 


Wt.  %  A 

d72-87 

100.000 

1.50180 

96.127 

1.48012 

93 . 066 

1.46362 

87.997 

1.43697 

77.971 

1 . 38685 

110.  B  —  CeHioOs 
Citric  acid  monohydrate  (2  96)2 

111.  B  =  C0Hir,ClN 
Triethylammonium  chloride 

(333)1 

112.  B  =  C7H6N306 
Trinitrotoluene 


Wt.  %  A 

d72'87 

100.000 

1.50180 

98.398 

1 . 50340 

97.445 

1 . 50448 

96.897 

1 . 50480 

113.  B  —  C7H6O2 
Benzoic  acid  (2  96)i 


(+0.005%)  (319) 


Wt.  %  A 

df'87 

100 . 000 

1.50180 

98.469 

1.49564 

96.470 

1.48750 

91 . 569 

1.46832 

114.  B 

=  c7h6o3 

Salicylic  acid  (296)2 

115.  B  =  C7H«  (35,  1721) 

116.  B  =  C7H9N 
p-Toluidine  (299)i.2 


117.  B  =  C7H16 
Heptane  (61) 

118.  B  =  C7HK)0 
Ethyl  amyl  ether  (61) 


119.  B  =  C8H80 
Acetophenone 
(+0.1%)(27O) 


Mol  %  A 

df 

100.00 

1.475 

66.30 

1.285 

49.90 

1.215 

28.75 

1.125 

11.25 

1.062 

0.00 

1 . 025 

120.  B  =  C8H,NO 
Acetanilide  (299)1.2 


121.  B  =  C8H10O 
Phenetole 


(  +0.1%)  (2  69) 


Mol  %  A 

dl 

100 . 00 

1.5261 

90.91 

1 . 4472 

67.62 

1.2858 

51.82 

1.2113 

19.91 

1.0531 

0.00 

0.9841 

122.  B  =  C8H1206 
Dimethyl  acetylmalate 
(±0.05%)(227) 
a  |  103b 

(10.44°-29.2°) 

95.96  Wt.  %  A 
1.4940  |  1 . 892(£  -  10.44) 
(14.3°-28.5°) 

90.45  Wt.  %  A 
1.4662  |  1 . 782(<  -  14.3) 


123.  B  =  C8H1406 
Ethyl  tartrate  (343, 1  3441) 

(±0.05%)(2O7,  217) 

a  |  103b 

(12.8°-51.0°) 

98.00  Wt.  %  A 
1.4931  |  1.882(<  -  12.8) 

(18.0°-54.°0) 

91.01  Wt.  %  A 
1.4588  |  1.775(4  -  18.0) 
(17.3°-60.0°) 

80.88  Wt.  %  A 
1.4267  |  1.661(4  -  17.3) 
(14.5°-59.3°) 

60.09  Wt.  %  A 
1.3668  |  1.427(4  -  14.5) 
(13.5°-57.3°) 

39.96  Wt.  %  A 
1.3110  |  1.248(4  -  13.5) 
(11.3°-52.3°) 

30.05  Wt.  %  A 
1.2616  |  1.108(4  -  11.3) 
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124.  B  =  C8H20BrN 
Tetraethylammonium  bromide 


(+0.05%)  3  4) 

m  A  J2. 


Wt.  %  A 

df 

100 . 00 

1.4761 

93.88 

1 . 4692 

92.52 

1 .4682 

Wt.  %  A 

df 

100.00 

1  4268 

93  88 

1.4275 

92.52 

1 . 4262 

125.  B  =  C8H20C1N 
Tetraethylammonium  chloride 
(333)1 


126.  B  =  C9H„NO 

Methylacetanilide  (180) 

127.  B  =  C10H4C14 
Naphthalene  tetrachloride 

(148)1 

128.  B  =  CioH8 
Naphthalene  (2  9  9)i 


( +  0.005%)(85) 


Wt.  %  A 

r/18 

100.000 

1.47921 

95.237 

1 . 45038 

89.857 

1 . 41826 

84.213 

1 . 38632 

80.885 

1.36810 

74 . 987 

1.33716 

68.966 

1 . 30650 

129.  B  =  Ci0H14 
Durene 

(+0.005%)  (3 18) 

or  4  w26 


Wt.  %  A 

df 

100  000 

1.47737 

98 . 055 

1 . 45696 

95.351 

1 . 42978 

89.859 

1.37821 

85 . 759 

1 . 34476 

130.  B  = 

c10h14n2 

Nicotine  (343)  1 

131.  B  =  C10H16O 
Camphor 
(  +  0.05  %)  (343) 


Wt.  %  B 

df 

0.00 

1.4749 

1.15 

1.4664 

2.19 

1.4586 

4.03 

1.4452 

5.31 

1.4361 

35.27 

1.2476 

132.  B  —  C4oHi604 
Camphoric  acid  (2  96)2 


133.  B  =  C10H24C1N 
Diamylammonium  chloride 
(333)1 

134.  B  =  C12Hl0 
Acenaphthene  (I58)  299 1) 
(±0.005%)(3i8) 


Wt.  %  A 
100.000 
98.508 
96.033 
92.624 
86.801 

d f 

1.47737 

1.46921 

1.45677 

1.43966 

1.41004 

135.  B 
Diphei 
(+0.00 
Wt.  %  A 
100.000 
98.373 
95.809 
94.683 
89.721 

86 . 855 

=  C12H10 
lyl  (158) 

5%)(318) 

df 

1.47737 

1.46776 

1 . 45224 

1 . 44500 
1.41573 

1 . 39880 

136.  B  = 
Azob 
(±0.00f 
Wt.  %  B 
0.000 
3.116 
7.482 
10.829 

(10  Wt.  %  B) 
t 

20 

30 

50 

60 

c12h10n2 

enzene 

>%)(318) 

df 

1.47737 

1.46158 

1 . 43984 
1.42258 

(+0.25%)(i58) 

d\ 

1.425 

1.405 

1.363 

1.335 

137.  B  = 
Diphen 
(+0.1' 
Mol  %  A 
0.00 
31.36 
56.96 
81.70 

100 . 00 

c12h10o 

yl  ether 

%)(269) 

df 

1.072 

1.150 

1.239 

1.357 

1.526 

138.  B  =  C14H802 
Anthraquinone  (297,1,2  3171,2) 

139.  B  = 
Benzi 
(±0.00f 
Wt.  %  A 
100.000 
97.968 
96.177 
90.491 

84 . 679 

Ci4Hi0O2 

(158) 

>%)(318) 

df 

1.47737 

1.47020 

1.46381 

1.44321 

1.42148 

140.  B  =  C18H3602 
Stearic  acid  (2  96)2 

141.  B 
Triphenylm 
(+0.00f 
Wt.  %  A 
100.000 
97.325 
93.168 
92.979 

90 . 795 

=  c19h16 

ethane  (158) 

>%)(318) 

df 

1 . 47737 

1 . 46327 
1.44148 
1.44005 

1 . 42863 

142.  B  =  C27H460 
Cholesterol  (148)1 

v.  also  2,  32 

CHI3 

Iodoform 

v.  79,  1267,  1268,  1269,  1270 


CH2C12 

Methylene  chloride 
143.  B  =  C8Hf,0 
Acetone 


(+0.1%)(270) 


Mol  %  B 

d° 

0.00 

1.378 

12.76 

1.281 

42.35 

1.107 

60.46 

1.009 

81.12 

0.905 

92.27 

0 . 850 

100.00 

0.812 

144.  B  —  C8Hi406 
Ethyl  tartrate 
(±0.05%  ) (2 28) 
a  |  103b 

(18.05°-26.23°) 

0.00  Wt.  %  B 
1.3393  |  1 . 847 (<  -  18.05) 

(19.34°-25.96°) 

5.12  Wt.  %  B 

1.3283  |  1 . 784(i  -  19.34) 

(18.57°-28.13°) 

9.75  Wt.  %  B 
1.3221  |  1 . 717(£  -  18.57) 

(20.37°-27.20°) 

17.10  Wt.  %  B 
1.3079  |  1.625(£  -  20.37) 
(19.50°-27.33°) 

32.90  Wt.  %  B 
1.2866  |  1.481(t  -  19.50) 
(18.86°-26.45°) 

61.88  Wt.  %  B 
1.2485  j  1 . 238(£  -  18.86) 


ch2i2 

Methylene  iodide 
145.  B  =  C„H6  (254) 

146.  B  =  C6H10O4 
Ethyl  oxalate  (2  36)i 


147.  B  =  C8H10 
Xylene  (254) 

148.  B  =  C8H140r, 
Ethyl  tartrate 
(+0.05%)  (2  2  8) 
a  |  10% 

(19.41°-29.15°) 

0.00  Wt.  %  B 

3.3233  |  2.579 (t  -  19.41) 

(21.06°-33.48°) 

1.42  Wt.  %  B 

3 . 2338  |  2 . 625(1  -  21 , 06) 
v.  also  33,  80,  1269,  1270 


ch2o2 

Formic  acid 
149.  B  =  CH3NO 
Form  amide 


(  +  0.075%)(1 83) 


Mol  %  A 

df 

0.00 

1.1315 

10.00 

1.1442 

19.99 

1.1540 

30.00 

1 . 1639 

39.99 

1.1783 

49.98 

1 . 1828 

60.00 

1.1917 

69.85 

1 . 1993 

79.95 

1.2060 

90.00 

1.2109 

100 . 00 

1.2133 

Mol  %  A 

df 

10.00 

1.1310 

19.99 

1.1406 

30.00 

1 . 1500 

39.99 

1 . 1593 

49.98 

1 . 1676 

60.00 

1.1761 

69.85 

1 . 1828 

79.95 

1 . 1889 

90.00 

1.1931 

100.00 

1 . 1943 

150.  B 

=  ch4o 

Methyl  alcohol 

(±0.1%)(108) 

Wt.  %  B 

df 

0.00 

1.2190 

33.13 

1.0258 

61.88 

0 . 9233 

75.70 

0.8716 

80.92 

0.8544 

90.19 

0.8274 

95.14 

0.8109 

100.00 

0.7940 

151.  B  =  CH5N02 
Ammonium  formate  (2  76) 

df  =  (1.2142  +  0.001479 
X  g-Mole  B  per  1  soln.)  +0.1% 

152.  B  =  C2H402 
Acetic  acid 

(+0.05%)(157) 

d\  = 

100  Mol  %  B 
1.0715(1  -  0.0010260 
95  Mol  %  B 
1.0S06(1  -  0.0010200 
75  Mol  %  B 
1.1062(1  -  0.0010400 
50  Mol  %  B 
1.1434(1  -  0.0010300 
25  Mol  %  B 
1.1872(1  -  0.0010020 
0  Mol  %  B 
1.2450(1  -  0.00100 10 


153.  B  =  C2H60 
Ethyl  alcohol  (168i  169) 

154.  B  =  C7H60 
Benzaldehyde  (168>  lg9) 


DENSITY— NON-AQ.UEOUS  SOLUTIONS:  A  =  CHCl3  TO  CH,NO 
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155.  B  = 

c7h9no2 

160.  B 

=  c3h8o 

Mol  %  B 

df 

Phenylammonium  formate 

n-Propyl  alcohol 

9.87 

1.0906 

(±0.1%)(276) 

(±0.01%)032) 

19.96 

1.0605 

Wt.  %  A 

df 

Wt.  %  B 

df 

30.80 

1.0302 

88.05 

1.213 

0.000 

2.25095 

40.03 

0.9978 

92.81 

1.214 

2.572 

2.14550 

50.03 

0.9638 

95.33 

1.215 

4.680 

2.06785 

60.11 

0.9285 

96.20 

1.215 

4.890 

2.06047 

69.97 

0.8940 

98.18 

1.215 

9.642 

1.90575 

80.02 

0.8562 

99.07 

1.214 

19.616 

1.69215 

89.99 

0.8172 

100.00 

1.214 

24.116 

1 . 54487 

100.00 

0.7749 

29.800 

1.45180 

156.  B  = 

=  (JioHieO 

45.120 

1.23140 

164.5  B 

=  ch6no2 

Camphor  (323,  342) 

100.000 

0 . 79972 

Ammonium  formate 

(±0.1%)(100) 

(  +0.05%)  (360) 

Wt.  %  B 

df 

Wt.  %  B 

df 

0.00 

1.2201 

161.  B 

=  C4H8O2 

1.393 

1 . 1324 

8.44 

1 . 18S1 

Ethyl  acetate 

0.558 

1 . 1310 

12.27 

1 . 1579 

(  +  0.01%)  (132) 

0.000 

1.1303 

26.56 

1.1313 

Wt.  %  B 

df 

36.31 

1 . 1026 

0.000 

2.25095 

165.  B 

—  C2H4O2 

46.54 

1 . 0746 

3.768 

2.11280 

Acetic  acid 

/  .  4tOO 

4 . UUZoU 

{  ±v.yj<  o  /c)\  0 ) 

ch3i 

12.906 

1.85980 

Mol  %  B 

df 

Methyl  iodide 

15.552 

1.73610 

0.00 

1.1318 

157.  B 

=  C,H,I 

23 . 708 

1 . 63240 

9.62 

1 . 1284 

Ethyl  iodide  (254) 

37.268 

1.41803 

20.39 

1.1198 

( +0.05%  if166') 

100.000 

0.89088 

29.74 

1.1146 

Wt.  %  B 

df 

40.56 

1.1122 

100 

1 . 9433 

162.  B  = 

CeHfi  (172)1 

49.82 

1.1015 

90 

1.9713 

59.89 

1.0938 

80 

2 . 0003 

69.42 

1.0847 

70 

2.0301 

163.  B 

=  CgHuUfi 

78.95 

1.0755 

60 

2 . 0607 

Ethyl  tartrate 

90.10 

1.0621 

50 

2.0923 

(  +  0.05  %)  (2  2  8) 

100.00 

1.0463 

40 

2.1250 

a 

10Jb 

Mol  %  B 

df 

30 

2.1585 

(1S.22C 

-26.35°) 

9.62 

1.1151 

20 

2  1933 

0.00  VVt.  %  B 

20.39 

1 . 1063 

10 

2.2292 

2.2825  |2 . 891  ( t  -  18.22) 

29.74 

1.1011 

0 

2.2661 

(19.39 

-26.62") 

40.56 

1.0983 

5.20  Wt.  %  B 

49.82 

1.0873 

158.  B 

=  c2h6o 

2.1703  (2 . 681  ( t  -  19.39) 

59.89 

1.0791 

Ethyl  alcohol 

(18.86c 

-23.16°) 

69.42 

1.0687 

(±0.01%)(132) 

10.45  Wt.  %  B 

78.95 

1 . 0600 

Wt.  %  B 

df 

2.0744  2.512  (t  -  18.86) 

90.10 

1 . 0462 

0.000 

2.25095 

(18.77c 

-25.12°) 

100  00 

1 . 0294 

1.956 

2.16755 

38.09  Wt.  %  B 

4.916 

2.09160 

1.6884  |1. 

811  (t  -  18.77) 

166.  B 

=  C2Hc,0 

7.710 

1.95955 

Ethyl  alcohol 

14.648 

1 . 74860 

v.  also  3.  34.  1271.  1272 

( ±0.075%)(183>  360i) 

20.965 

1.60897 

Mol  %  B 

df 

25.418 

1.51855 

0.00 

1.1314 

39.971 

1.28333 

ch3no 

10.00 

1 . 0846 

100.000 

0 . 78662 

Formamide 

18.92 

1 . 0457 

104.  15 

=  LXI4U 

29.76 

1 . 0042 

159.  B 

=  c3h6o 

Methyl  alcohol 

39.07 

0.9678 

Acetone 

( ±0.075%)(183) 

50.09 

0.9335 

(±0.01%)(132) 

Mol  %  B 

df 

59.29 

0 . 9022 

Wt.  %  B 

di° 

0.00 

1.1312 

69.86 

0.8701 

0.000 

2.2509 

9.87 

1 . 1252 

80.09 

0.8401 

2.590 

2.1438 

19.96 

1.1186 

89.95 

0.8126 

4.780 

2 . 0603 

30.80 

1.1112 

100.00 

0.7857 

9.376 

1.9050 

40.03 

1 . 1032 

(±0.01%)(33) 

17.084 

1 . 6936 

50.03 

1.0939 

Wt.  %  B 

df 

24.015 

1.5410 

60.11 

1.0825 

100.000 

0.78078 

28.378 

1 . 4336 

69.97 

1.0686 

98.188 

0.78560 

45.640 

1 . 2059 

80.02 

1.0511 

94.225 

0.79628 

100  000 

0.7853 

89.99 

1 . 0276 

84.329 

0.82371 

( ±0.075%)(183) 


Mol  %  B 

df 

0.00 

1.1190 

10.00 

1 . 0722 

18.92 

1.0332 

29.76 

0 . 9927 

39.07 

0 . 9573 

50.09 

0 . 9209 

59.29 

0 . 8896 

69.86 

0.8571 

80.09 

0.8271 

89.95 

0.7997 

100.00 

0.7727 

167.  B 

=  c3h9o2 

Propionic  acid 

( ±0.075%)(183) 

Mol  %  A 

df 

100.00 

1.1327 

97.60 

1 . 1297 

91.01 

1 . 1250 

81.15 

1.1185 

73.38 

1 . 1083 

59.87 

1 . 0852 

49.76 

1 . 0699 

39.79 

1 . 0549 

29.92 

1.0391 

19.49 

1 . 0222 

10.02 

1 . 0059 

0.00 

0 . 9885 

Mol  %  A 

df 

91.01 

1.1130 

81.15 

1.1056 

73.38 

1 . 0954 

59.87 

1.0711 

49.76 

1 . 0566 

39.79 

1.0408 

29.92 

1 . 0248 

19.49 

1.0074 

10.02 

0 . 9906 

0.00 

0 . 9725 

168.  B 

=  c3hso 

n-Propyl  alcohol 

(±0.1%)(78) 

Wt.  %  B 

df 

0.00 

1.1314 

11.23 

1 . 0850 

20.67 

1 . 0472 

29.94 

1.0114 

39.96 

0.9753 

49.99 

0.9411 

169.  B  =  C4H802 
Butyric  acid 
(±  0.075%)(183) 


Mol  %  B 
0.00 
4.90 
14.30 
20.10 
29.89 
40.04 
49.73 
59.69 
69.87 

79.56 

89.57 
100.00 


df 

1 . 1320 
1.1169 
1.1100 
1 . 0952 
1.0711 
1 . 0505 
1 . 0324 
1.0151 
0.9988 
0.9825 
0.9677 
0.9528 


150 


INTERNATIONAL  CRITICAL  TABLES 


CH3NO. — 

[Continued) 

B  =  C4Hs02. 

— ( Continued ) 

Mol  %  B 

<c 

4.90 

1 . 1044 

14.30 

1.0975 

20.10 

1 . 0826 

29.89 

1.0584 

40.04 

1.0375 

49.73 

1.0191 

59.69 

1.0019 

69.87 

0 . 9849 

79.56 

0 . 9684 

89.57 

0.9536 

100.00 

0.9380 

170.  B 

=  C4H10O 

Isobutyl  alcohol 

(±0.1%)(78) 

Wt.  %  B 

df 

0.00 

1 . 1307 

10.09 

1 . 0854 

19.95 

1.0475 

30.00 

1.0091 

39.81 

0.9745 

49.98 

0 . 9398 

171.  B 

=  C5H5N 

Pyridine 

( ±0.05%)(70) 

Wt.  %  B 

df 

100.00 

0 . 9746 

92.23 

0.9871 

88.90 

0.9935 

82.88 

1.0070 

172.  B 

=  c6hI2o 

Isoamyl  alcohol 

( ±0.075%)(68>  4  5  0) 

Wt.  %  B 

4 

100.00 

0 . 8253 

97.18 

0.8315 

90.01 

0.8497 

69.92 

0.9041 

49.84 

0 . 9649 

30.14 

1.0335 

10.38 

1.1111 

0.00 

1 . 1549 

(±0.1%)(78) 

Wt.  %  B 

df 

0.00 

1.1314 

10.01 

1.0870 

19.94 

1.0485 

29.98 

1.0115 

39.95 

0 . 9756 

50.01 

0.9413 

60.00 

0.9108 

( +0.075%)(68>  iso) 

Wt.  %  B 

df-6 

100.00 

0 . 7656 

97.18 

0.7731 

90.01 

0.7908 

69.92 

0 . 8440 

49.84 

0.9044 

30.14 

0.9726 

10.38 

1.0479 

0.00 

1.0901 

173.  B  =  C8H1406 
Ethyl  tartrate 
(+0.05%)(343) 


Wt.  %  B 

df 

74.671 

1 . 1986 

51.103 

1 . 1806 

25.687 

1 . 1577 

8.860 

1 . 1425 

5.345 

1 . 1396 

1.899 

1 . 1365 

174.  B  =  C10H14N2 
Nicotine 

(±0.05%)(343) 


Wt.  %  A 

df 

0.00 

1.0100 

38.46 

1.0610 

61.67 

1.0889 

82.20 

1.1139 

88.68 

1 . 2203 

v.  also  149 


ch3no2 

Nitromethane 
175.  B  =  C2H60 
Ethyl  alcohol  (192R  3281) 

176.  B  =  C4H12IN 
Tetramethylammonium 

iodide  (330)i 

177.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(330,1  3311) 

178.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330)1 

ch4n2o 

Urea 

179.  B  =  CH40 
Methyl  alcohol  (299)i 

180.  B  =  CH5N 

Methylamine 
(±0.25%)(83) 

Wt.  %  B 


74.19 

86.11 

92.26 

96.75 

98.24 
98.81 

99.25 
99.49 
99.71 
99.90 
99.94 
99.98 


4 

0.773 

0.755 

0.724 

0.704 

0.694 

0.693 

0.691 

0.689 

0.689 

0.690 

0.692 

0.685 


181.  B  =  C2H60 
Ethyl  alcohol  (2")1'2 
(i  0.01%)  (3  3) 


Wt.  %  B 

df 

100 . 000 

0.78521 

97.580 

0.79419 

97.249 

0.79542 

96.599 

0.79795 

94 . 848 

0.80456 

Wt.  %  B 

df 

100.000 

0.78078 

97 . 685 

0.78939 

95.853 

0.79628 

(±0.025%)(247) 

Mol  %  B 

df 

100 . 00 

0.77329 

88.46 

0.77865 

76.88 

0.78553 

65.71 

0.79176 

54.47 

0.79746 

Mol  %  B 

df 

100.00 

0.76329 

88.42 

0.77143 

77.00 

0.77722 

65.37 

0.78304 

54.38 

0.78845 

Mol  %  B 

4° 

100.00 

0.75435 

88.59 

0.76261 

77.12 

0.76841 

65.59 

0.77417 

54.45 

0 . 77926 

Mol  %  B 

df 

100 . 00 

0.74650 

88.39 

0 . 75220 

77.00 

0.75780 

65.42 

0 . 76360 

54.27 

0 . 76878 

183.  B  =  C5H6N 
Pyridine  C70)1 


df 


187.  B  =  C2H402 
Acetic  acid  (168) 

(±0.1%)(io8) 


ch4n2s 

Thiourea 

184.  B  =  CH4N2S 
Ammonium  thiocyanate  (8) 

185.  B  =  C6H5N 
Pyridine 

(+0.05%)  (70) 

Wt.  %  B 

100.00  0.9746 

94.48  0 . 9949 

87.43  1.0190 


ch4n2s 

Ammonium  thiocyanate 
v.  184 

ch4o 

Methyl  alcohol 
186.  B  =  C2H3N 
Methyl  cyanide 
(  ± 0.5  %)  (322) 


Wt.  %  A 

4 

0 

0.8052 

10 

0.8063 

20 

0.8073 

30 

0.8083 

40 

0.8093 

50 

0.8102 

60 

0.8110 

70 

0.8115 

80 

0.8115 

90 

0.8109 

100 

0 . 8098 

Wt.  %  B 

df 

100.00 

1.057 

50.50 

0.916 

33.55 

0.878 

20.27 

0.842 

6.44 

0.809 

0.00 

0.794 

187.5.  B 

=  C2H5l 

Ethyl  iodide 

(±0.1%)  (362) 

Wt.  %  A 

df 

0.0 

1.9340 

26.8 

1 . 3480 

68.7 

0.9656 

100.0 

0.7932 

188.  B 

=  c2h6o 

Ethyl  alcohol 

(133,  351);  cf_ 

(358.5) 

(0-100  Wt.  %  A) 

d™  =  (0.79367  +  0.04235  X 

Wt.  %  A)  +0.025%  (65) 

(0-100  Wt.  %  A) 

df  =  (0.7867  +  O.O4I3  X 

Wt.  %  A)  +0.1%  (“3,  117) 

189.  B 

=  c3h6o 

Acetone  (144)i 

(+0.1%)  (359) 

Vol.  %  B 

d°4 

0 

0.8110 

25 

0.8160 

50 

0.8180 

75 

0.8170 

100 

0.8132 

( ±0.025%)(65) 

Wt.  %  B 

df 

0.00 

0 . 7960 

8.00 

0.7976 

31.63 

0 . 8005 

50.29 

0.8015 

76.03 

0.8007 

88.05 

0 . 7992 

100.00 

0 . 7900 

(+0.1%)  (359) 

Vol.  %  B 

4 6 

0 

0.7875 

25 

0.7896 

50 

0.7916 

75 

0.7896 

100 

0.7856 

190.  B  = 

csh7no2 

Urethane  (299)i 

191.  B  =  C3HsO 
n- Propyl  alcohol 
( ±0.025%)(65) 


Wt.  %  A 

d\ 6 

100.00 

0.79602 

95.63 

0.79651 

90.12 

0 . 79692 

79.72 

0.79788 

65.37 

0.79936 

59.10 

0.80005 

DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  CH*NO  TO  CH40 
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Wt.  %  A 

df 

49.71 

0.80104 

40.38 

0.80215 

31.88 

0 . 80325 

21.05 

0 . 80466 

11.97 

0 . 80582 

0.00 

0 . 80753 

(±0.075%)(113,  ns) 


Wt.  %  A 

df 

100 . 00 

0.7878 

88.89 

0.7894 

76.20 

0.7907 

34.80 

0 . 7954 

8.20 

0 . 7992 

6.25 

0.7995 

3.40 

0.7999 

0.00 

0.8004 

4  = 

(±0.05%)(i57) 
100  Mol  %  A 


0.8105(1  -  0.0011350 
75  Mol  %  A 
0.8137(1  -  0.0010830 
50  Mol  %  A 
0.8162(1  -  0.0010300 
25  Mol  %  A 
0.8197(1  -  0.0010540 
0  Mol  %  A 
0.8210(1  -  0.0010240 


Wt.  %  A 

df 

84.17 

0 . 8942 

75.00 

0 . 9452 

47.58 

1.0860 

197.  B 

=  C4H8O0 

Butyric  acid 

(±0.1%)(108) 

Wt.  %  A 

df 

0.00 

0 . 9607 

56.34 

0.8610 

76.73 

0 . 8334 

88.12 

0.8148 

100.00 

0 . 7940 

198.  B 

=  c4h10o 

Isobutyl  alcohol 

(±0.025%)  (65) 

Wt.  %  B 

df 

0.00 

0 . 79602 

5.34 

0.79631 

14.19 

0 . 79679 

19.72 

0.79709 

22.54 

0.79731 

39.47 

0.79854 

49.41 

0.79943 

70.93 

0.80177 

89.84 

0 . 80423 

100.00 

0.80567 

199.  B  =  C4H10O 


192.  B  =  C3H803 
Glycerol 


(  ±0.25%)(38) 

?  A  >6 


Wt.  %  A 

df 

0.00 

1 . 2400 

2.96 

1 . 2227 

9.72 

1.1853 

16.76 

1.1399 

23.89 

1 . 1006 

31.02 

1 . 0620 

34.99 

1.0418 

50.61 

0 . 9642 

56.22 

0.9386 

66.17 

0 . 8942 

90.40 

0.7963 

100.00 

0 . 7604 

Ethyl  ether  (10>  41) 
(+0.025%)  (9) 


Wt.  %  B 

df 

0.00 

0.7882 

23.12 

0.7733 

35.07 

0.7650 

47.40 

0.7561 

60.23 

0.7461 

73.08 

0.7353 

86.33 

0 . 7230 

100 . 00 

0.7079 

200.  B  =  C4H12IN 
Tetramethylammonium  iodide 
(330)1 


201.  B  =  C5H120 
Amyl  alcohol  (168>  169) 


193.  B  =  C4H204 
Acetylene  dicarboxylic  acid 

(0-100  Wt.  %  B)(125) 
df  =  (0.7880  +  0.00419  X 
Wt.  %  B)  ±0.05% 

194.  B  =  C4H404 
Fumaric  acid 

(to  8.15  Wt.  %  B)(125) 
df  =  (0.7880  +  0.00403  X 
Wt.  %  B)  +0.05%' 

195.  B  =  C4H604 
Succinic  acid 

(to  10.08  Wt.  %  B)(i2  5) 
df  =  (0.7880  +  0.00407 
X  Wt.  %  B)  +0.05% 

196.  B  =  C4He05 
Malic  acid 

( ±0.075%)(194) 


202.  B  =  CgH5N02 
Nitrobenzene 


(  ±0.1%)  (82) 


Wt.  %  A 

df 

100 

0.7860 

75 

0 . 8945 

50 

0 . 9984 

25 

1.1010 

0 

1 . 1980 

203.  B  =  C6H6  (81, 1  133,  139, 

233,1  238,1  351) 
(±0.005%)  (3 19) 


Wt.  %  B 
100.000 
98.135 
92 . 693 
85 . 930 
80.370 
78.573 
61.666 


df'87 
0.88619 
0 . 88437 
0.87914 
0.87280 
0 . 86766 
0 . 86605 
0.85073 


(0-100  Mol  %  A)  (82) 
df  =  (0.8722  -  0.03836 
X  Mol  %  A)  ±0,1% 

204.  B  =  C6H7N 
Aniline 

(0-100  Wt.  %  A)  (107,  132) 
df  =  (1.0175  -  0.002298 
X  Wt.  %  A)  +0.025% 


205.  B  =  C7H80 
Anisole  (1°) 
(±0.025%)  (9) 


Wt.  %  A 

df 

100 . 00 

0.7886 

84.89 

0.8149 

70.60 

0.8413 

57.09 

0 . 8672 

44.40 

0 . 8927 

32.38 

0.9178 

21.00 

0.9427 

10.27 

0 . 9655 

0.00 

0.9909 

206.  B  =  C3H9NO 


a  [  103b 

(20.2°-46.7°) 

5.00  Wt,  %  B 
0.8070  |  0.955(<  -  20.2) 
(22°-45.8°) 

10.00  Wt.  %  B 
0.8212  |  0.967(£  -  22) 
(14.1°-43.2°) 

25.01  Wt.  %  B 
0.8800  |  0.976(f  -  14.1) 
(19.8°-51°) 

50.00  Wt.  %  B 
0.9707  |  1 . 000 (£  -  19.8) 
(18.3°-53.2°) 

75.00  Wt.  %  B 
1.0841  |  1.015(£  -  18.3) 

(16.8°— 99.4°) 

100.00  Wt.  %  B 
1.2085  j  1.016 (t  -  16.8) 

210.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(330)1 

211.  B  =  C9He02 


Acetanilide  (299)i 


Phenylpropiolic  acid 


207.  B  =  C8H10O 
Phenetole 
(±0.025%)  (9) 


Wt.  %  A 

df 

100.00 

0.7881 

85.17 

0.8109 

71.07 

0 . 8333 

57.76 

0 . 8556 

45.12 

0 . 8772 

33.00 

0 . 8988 

21.43 

0.9213 

0.00 

0 . 9622 

208.  B  =  CsH1206 
Dimethyl  acetylmalate 

(  ±  0.05  %)  (22  7) 
a  |  103b 

(15.4°-29.5°) 

96.04  Wt.  %  A 
0.8079  |  0 . 9575(i  -  15.4) 
(16.6°-29.3°) 

89.66  Wt.  %  A 
0.8257  |  0 . 9340(£  -  16.6) 

209.  B  =  C8H1406 
Ethyl  tartrate 

( ±0.05%)(1 70,  342) 


Wt.  %  B 

df 

100 . 00 

1.2044 

77.46 

1 . 0882 

56.65 

1 . 0007 

39.92 

0.9381 

26.97 

0 . 8946 

15.31 

0.8568 

12.01 

0 . 8324 

5.13 

0.8102 

0.00 

0 . 7938 

(±0.05%)(203,  288,  344 

a 

103b 

(16°-48°) 

0.00  Wt.  %  B 
0.7955  I  0.959(£  -  16) 


(±0.05%)(125) 


Wt.  %  A 

df 

100 . 00 

0.7880 

94.79 

0 . 8049 

89.65 

0.8194 

212.  B 

=  C9H8O2 

Cinnamic  acid 


(to  11.06  Wt.  %  B)(125) 
df  =  (0.7880  + 
0.003075  X  Wt.  %  B) 
_ ±0.05% _ 

213.  B  =  C9Hi0O 
Cinnamyl  alcohol  (l48)i 


214.  B  =  C9H10O2 
/3-Phenylpropionic  acid 
(to  9.32  Wt.  %  B)(12S) 
df  =  (0.7880  + 
0.002825  X  Wt.  %  B) 
_ ±0.05% _ 

215.  B  =  CioHa 


Naphthalene  (148,x  2991) 
(±0.0075%)  (s  4) 
ur+  0/  A 


Wt.  %  A 

df 

100.000 

0.79511 

98.436 

0.79914 

96.131 

0 . 80299 

216.  B  =  C10H8O 
a-Naphthol  (i  48) 1 


217.  B  =  CioHsO 
/3-Naphthol  (i  48)i 

218.  B  =  Ci0H12 


Tetrahydronaphthalene 


(to  50.6  Wt.  %  B)(121) 
df  =  (0.7869  +  0.00157  X 
Wt.  %  B)  ±0.075% 


219.  B  =  C10H14N2 
Nicotine  (93)i 
(0-100  Wt.  %  B) (343) 
df  =  (0.7938  +  0.002162  X 
Wt.  %  B)  ±0.05% 
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CH40. — ( Continued ) 

220.  B  =  C,oH140 
_ Thymol  (354) _ 

221.  B  =  C10H15BrO 
Bromocamphor  (148)1 

222.  B  =  C10H16O 
Camphor  (148,1  170,  175,  323, 
342,  354) 


Wt.  %  B 

< 

0.00 

0.7912 

12.34 

0.8102 

24.14 

0 . 8286 

35.46 

0 . 8472 

46.26 

0 . 8649 

56.66 

0 . 8827 

223.  B  =  Ci0H18O 
Z-Borneol  (53>  1481) 


224.  B  —  C10H22O3 
Terpine  hydrate  (148)i 

225.  B  =  C12H10 
Acenaphthene  (299)i 

226.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330)1 

227.  B  =  C18H3402 
Oleic  acid  (57) 

V.  also  4,  81,  90,  150,  164,  179, 
_ 1265 _ 

ch5n 

Methylamine 

228.  B  =  CcHsNsO, 

2,  4-Dinitroaniline 


( ±0.25%)(83) 


Wt.  %  B 

d°4 

15.67 

0.776 

12.24 

0.763 

8.82 

0.737 

6.09 

0.719 

4.16 

0.709 

2.25 

0.701 

1.52 

0.691 

0.81 

0.689 

0.55 

0.687 

0.20 

0.686 

0.07 

0 . 685 

229.  B  = 

c7h9no3s 

m-Methoxybenzenesul- 


fonamidc 

(±0.25%)(83) 


Wt. 

%  B 

d\ 

52 

83 

1 

.103 

33 

98 

0 

.917 

24 

82 

0 

.845 

23 

73 

0 

829 

13 

73 

0 

767 

9 

61 

0 

738 

7 

18 

0 

728 

3 

94 

0 

709 

2 

68 

0 

700 

1 

36 

0 

694 

0 

73 

0 

693 

0 

49 

0 

691 

v.  also  180 

CH,NOo 

Ammonium  formate 
v.  151,  164.5 


C2C14 

Tetrachloroethylene 
230.  B  =  C8HsO 


Acetophenone 

(±0.1%)(2™) 


Mol  %  B 

(if 

0.00 

1.612 

12.55 

1.528 

32.15 

1.407 

53.97 

1.275 

73.29 

1.168 

91.42 

1.071 

100.00 

1.025 

v.  also  5 


C2HC13 

T  ri  chloroethylene 
231.  B  =  C2HC15 
Pentachloroethane 


( ±0.075%)(1 1 3>  120) 


Wt.  %  B 

df 

100.0 

1.6712 

82.1 

1 . 6242 

69.6 

1 . 5967 

53.5 

1.5631 

36.5 

1 . 5290 

22.3 

1.5031 

0.0 

1.4540 

CoHCljO 

Chloral 

232.  B  =  C2HcO 
Ethyl  alcohol 


(±0.05%)(162) 
or  R  /J40 


Wt.  %  B 

df 

100 

00 

0 

7732 

73 

76 

0 

9234 

63 

84 

0 

9862 

55 

54 

1 

0225 

48 

37 

1 

1165 

42 

15 

1 

1754 

31 

90 

1 

2826 

29 

71 

1 

3083 

27 

63 

1 

3303 

25 

66 

1 

3525 

24 

53 

1 

3632 

23 

80 

1 

3703 

20 

35 

1 

3927 

17 

24 

1 

4093 

11 

80 

1 

4364 

9 

52 

1 

4490 

7 

24 

1 

4633 

3 

36 

1 

486S 

0 

00 

1 

4911 

Wt.  %  B 

df 

100 

00 

0 

7690 

73 

76 

0 

9135 

63 

84 

0 

9803 

55 

54 

1 

0471 

48 

37 

1 

1117 

Wt.  %  B 
42.15 
31.90 
29.71 
27.63 
25.66 

24.53 

23.80 
20.35 

17.24 

11.80 
9.52 
7.24 
3.36 
0.00 

Wt.  %  B 
100.00 
73.76 
63.84 

55.54 
48.37 
42.15 
31.90 
29.71 
27.63 
25.66 

24.53 

23.80 
20.35 
17.24 

11.80 
9.52 

7.24 
3.36 
0.00 

Wt.  %  B 
100 . 00 
73.76 
63.84 

55.54 
48.37 
42.15 
31.90 
29.71 
27.63 
25.66 

24.53 

23.80 
20.35 
17.24 

11.80 
9.52 
7.24 
3.36 
0.00 

Wt.  %  B 
100.00 
73.76 
63.84 

55.54 
48.37 
42.15 
31.90 
29.71 
27.63 
25 . 66 


d\b 

1 . 1693 

1 . 2760 

1 . 3000 
1.3221 
1.3441 
1.3556 
1.3620 

1 . 3857 

1 . 4026 

1.4288 

1.4421 

1 . 4550 
1.4783 
1.4812 
< 

0 . 7644 

0 . 9086 
0.9725 
1.0417 

1 . 1025 

1 . 1632 

1 . 2696 

1 . 2908 
1.3140 

1 . 3334 

1 . 3460 
1.3537 

1 . 3771 
1.3915 

Wt.  %  B 
24.53 

23.80 
20.35 

17.24 

11.80 

9.52 

7.24 

3.36 

0.00 

Wt.  %  B 
73.76 
63.84 

55 . 54 
48.37 
42.15 
31.90 

29.71 

27.63 

25 . 66 
24.53 

23.80 

20 . 35 
17.24 

11.80 

9.52 

7.24 

0.00 

cif 

1.3150 
1.3214 
1.3418 
1.3586 
1.3902 
1 . 4032 
1.4135 

1 . 4346 

1 . 4356 

< 

0.8769 

0.9426 

1 . 0035 
1.0661 
1.1216 
1.2221 
1.2434 

1 . 2606 

1 . 2803 

1  2904 

1 . 2965 

1 . 3225 

1 . 3403 

1 . 3692 

1 . 3822 

1 . 3888 
1.4068 

233.  B  = 

=  c5h12o 

1.4212 

Dimethylethyl  carbinol 

1 . 4348 

(±0.05%)(75) 

1.4468 

Wt.  %  A 

df 

1 . 4682 

0.00 

0 . 8068 

1 . 4724 

15.69 

0.8879 

d\° 

29.51 

0.9660 

0 . 7552 

41.80 

1.0506 

0 . 8989 

52 . 76 

1 . 1386 

0 . 9628 

55.2S 

1.1676 

1.0310 

57.81 

1.1789 

1 . 0970 

60.22 

1 . 2000 

1.1515 

62.62 

1.2189 

1.2561 

67.18 

1 . 2572 

1 . 2787 

71.51 

1.2911 

1.3018 

79.61 

1 . 3569 

1 . 3205 

83.31 

1 . 3904 

1.3321 

87.01 

1.4225 

1 . 3380 

93.77 

1 . 4757 

1 . 3606 

100.00 

1 . 5043 

1.3782 

Wt.  %  A 

d\a 

1 . 4063 

0.00 

0 . 7922 

1.4196 

15.69 

0.8719 

1 . 4303 

29.51 

0 . 9500 

1.4511 

41.80 

1.0352 

1 . 4540 

52.76 

1 . 1204 

< 

55.28 

1.1373 

0 . 7462 

57.81 

1.1587 

0.8901 

60.22 

1 . 1746 

0.9530 

62.62 

1 . 1984 

1.0200 

67.18 

1 . 2349 

1.0811 

71.51 

1 . 2686 

1 . 1396 

79.61 

1 . 3359 

1.2421 

83.31 

1.3671 

1.2667 

87.01 

1  3997 

1.2853 

93.77 

1 . 4557 

1 . 3049 

100  00 

1.4911 

DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  GILO  TO  C2H2Cl4 
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Wt.  %  A 

df 

235.  B 

=  c3hbo 

0.00 

0.7823 

Acetone 

15.69 

0.8614 

(±0.1 

%)(151) 

29.51 

0.9390 

Mol  %  B 

«f 

41.80 

1 . 0204 

100.00 

0.787 

52.76 

1.1018 

95.16 

0 . 854 

55.28 

1.1208 

86.84 

0.934 

57.81 

1.1421 

74 . 57 

1.073 

60.22 

1 . 1550 

61.74 

1.209 

62.62 

1 . 1822 

49.52 

1.319 

67.18 

1.2160 

40.29 

1.400 

71.51 

1 . 2506 

28 . 25 

1  483 

79.61 

1.3171 

236.  B 

83.31 

1.3471 

Ethyl  acetate 

87.01 

1.3834 

(  +0.1%)('151') 

93.77 

1 . 4362 

Wt.  %  B 

df 

100.00 

1 . 4724 

100.00 

0 . 895 

Wt.  %  A 

< 

88.82 

0 . 997 

0.00 

0.7607 

81.50 

1  04.5 

15.69 

0.8377 

71.93 

1  123 

29.51 

0.9135 

61.54 

1.202 

41.80 

0.9931 

51.22 

1.295 

52 . 76 

1 . 0729 

38 . 58 

1.386 

55.28 

1 . 0907 

29 . 92 

1.454 

57.81 

1.1081 

60.22 

1 . 1262 

237.  B 

=  C4H10O 

62.62 

1 . 1434 

Ethyl  ether 

67.18 

1 . 1794 

( ±0.25%)(316) 

71.51 

1 . 2076 

Wt.  %  B 

dr 

79.61 

1 . 2783 

100.00 

0.717 

83.31 

1 . 3093 

82.37 

0.812 

87.01 

1 . 3427 

68.82 

0.899 

93.77 

! . 4003 

57 . 24 

0.893  sic 

100.00 

1 . 4356 

37.37 

1.159 

Wt.  %  A 

df 

25 . 40 

1.314 

0.00 

0 . 7445 

238.  B 

=  c8h8o 

15.69 

0.8154 

Acetophenone 

29.51 

0 . 8939 

(±0.1%)(151) 

41.80 

0.9689 

Mol  %  B 

df 

52.76 

1 . 0449 

100.00 

1.026 

55.28 

1 . 0625 

91.04 

1.076 

57.81 

1 . 0793 

86.00 

1 . 103 

60.22 

1 . 0974 

78.79 

1.146 

62.62 

1.1138 

70.61 

1.192 

67.18 

1.1502 

59.10 

1.268 

71.51 

1 . 1786 

51.24 

1.317 

87.01 

1.3133 

42 . 06 

1 . 376 

93.77 

1 . 3748 

31.85 

1.442 

100.00 

1 . 4068 

239.  B  = 

=  C9H10O2 

Ethyl  benzoate 

(±0.05%)(i5i) 

C,HC1302 

Mol  %  B 

d? 

Trichloroacetic  acid 

100.00 

Q1  1  Q 

1 . 0458 

1  HQft/L 

234.  B 

=  c2h4o2 

yi .  io 

79  04 

1  1466 

Acetic  acid 

68 . 75 

1 . 1915 

(+0.1 

%)(lbl) 

60.18 

1.2413 

Mol  %  B 

df 

50 . 93 

1 . 2922 

100.00 

1 . 050 

42 . 05 

1.3501 

92.63 

1 . 129 

33 . 42 

1  4027 

82 . 23 

1 . 223 

67.91 

1.337 

CoHC15 

56.52 

1.409 

Pentachloroethane 

47.38 

1.457 

240.  B 

=  c3h6o 

41.47 

1.491 

Acetone 

34.19 

1.508 

(±0.1%)(27°) 

Mol  %  B 
0.00 
14.76 
31.78 
51.03 
70.37 
90.68 

100.00 

df 

1.672 

1 . 594 

1.487 

1.340 

1.157 

0.918 

0.787 

Wt.  %  A 
100.00 
73.08 
72.52 
45.57 

0.00 

df-6 

2.963 

2.860 

2.860 

2.762 

2.611 

249.  B  —  CgHj 4CL 

Ethyl  tartrate  (228) 
a  |  103b 

(20.87°-31.5°) 

0.00  Wt.  %  B 

2.9595  |  2.240(4  -  20.87) 
(19.99°-45.91°) 

5.67  Wt.  %  B 

2.7260  |  2.100(4  -  19.99) 
(19.82°-30.2°) 

9.96  Wt.  %  B 

2.5740  |  2 . 003 (4  -  19.82) 

(17.76°-25.98°) 

20.11  Wt.  %  B 

2.2804  |  1 .839(4  -  17.76) 

241.  B 
Ethy 
(±0.1 
Mol  %  B 
100.00 
85.76 
74.73 

49.68 

30.47 

13.03 

0.00 

—  C4H10O 
l  ether 
%)(270) 
d°< 

0.736 

0.906 

1.031 

1.293 

1.467 

1.609 

1.708 

242.  B  =  CsH80 
Acetophenone 
(0-100  Mol  %  A)(270) 
df  =  (1.0251  +  0.006471 

X  Mol  %  A)  ±0.1% 

c2h2ci2o2 

Dichloroacetic  acid 

250.  B  =  Cp,H6  (135)1 

243.  B 
Phei 
(±0.1 
Mol  %  A 
100 . 00 
90.29 
77.86 
51.05 
32.02 

9.70 

0.00 

=  CgHioO 

letole 

%)(270) 

df 

1.672 

1 . 603 

1.508 

1.317 

1.176 

1.027 

0.961 

251.  B 
Toluene  ( ± 
Wt.  %  B 
100 . 00 
92.41 
75.30 

0.00 

—  C7IL 

0.05%)  (135) 

df 

0 . 8694 
0.8980 
0.9761 

1 . 5488 

C2H2CI4 

Tetrachloroethane 

252.  B  =  C3H60 

244.  B  = 
Dipher 

(±0.1 

Mol  %  B 
0.00 
26.42 

51.09 

76.11 

100.00 

=  C12H10O 

Lyl  ether 

%)(270) 

df 

1.672 

1.481 

1.330 

1.189 

1.072 

Acetone  ( d 
Mol  %  B 
0.00 
15.92 
58.07 
73.08 
81.36 
97.28 
100.00 

t0.1%)(270) 

d\ 

1.614 

1.534 

1.238 

1.106 

1.023 

0.849 

0.812 

v.  also  231 

253.  B  =  C4H803 
Methyl  4-lactate 
(±0.05%)(2H) 
a  |  103b 

(-75°  to  +125°) 

100.00  Wt.  %  B 

1.2040  |  1.158(4  +  75) 

(-7.8°  to  +120°) 

9.94  Wt.  %  B 

2.5806  |  2.084(4  +  7.8; 

C2H2Br2 

Dibromoethylene 

245.  B  =  CfiH6  (2  5  4) 

246.  B  =  C8Hi0 

Xylene  (254) 

C2H2Br4 

Acetylene  tetrabromide 

247.  B  =  C  ,H  .CL 

Acetylene  tetr 

248.  B  = 
Vinyl  ti 
(±0.1 
Wt,  %  A 
100.00 
73.08 
72.52 
45.57 

0.00 

achloride  (324) 

=  C2HsBr3 
ibromide 

L%)(5) 

df'6 

2.971 

2.869 

2.866 

2.769 

2.619 

254.  B 
Ethyl  ether 
Mol  %  B 
100.00 
94.01 
82.68 
69.81 
47.99 
21.15 
0.00 

—  C4H10O 
±0.1%)(27O) 

dl 

0.736 

0.794 

0.907 

1.030 

1.231 

1.459 

1.614 
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C2H2CI4. — ( Continued ) 
255.  B  =  C6H10O3 
Methyl  Z-a-methoxy pro¬ 
pionate  (211) 

(10.06  Wt.  %  B)(  +0.05%) 


4 

d\ 

16.7 

2.4842 

39.8 

2.4373 

52.5 

2.4118 

77.0 

2.3613 

101.0 

2.3124 

119.0 

2.2744 

(-16.6°  to  +130.0°) 
100.0  Wt.  %  B 
d\  =  1.0361  -  0.001143 (t 
+  16.6) 

256.  B  =  C6H6N02 
Nitrobenzene 


(  ±0.075%)(68>  15°) 

1-  of  r? 


Wt.  %  B 

d\ 

0.00 

1.6095 

10.00 

1.5567 

30.05 

1 . 4672 

48.33 

1.3915 

69.26 

1.3136 

89.64 

1.2475 

100.00 

1.2168 

Wt.  %  B 

d\6-6 

0.00 

1.4991 

10.00 

1.4537 

30.05 

1.3746 

48.33 

1.3053 

69.26 

1.2369 

100.00 

1.1476 

257.  B  = 

=  C6H10O4 

Methyl  4-a-acetoxypropionate 

(2") 

(10.04  Wt.  %  B)(  +0.05%) 

4 

d\ 

17.6 

2 . 5244 

39.8 

2 . 4799 

54.7 

2.4502 

76.4 

2.4061 

91.3 

2 . 3755 

119.0 

2 . 3204 

139.3 

2.2689 

(-7.4°  to  +141.0°) 
100.0  Wt.  %  B 
4  =  1.1198  -  0.001144  ( t 
+  7.4) 

258.  B  =  C8H80 
Acetophenone 


( ±0.075%)(68>  iso) 


Wt.  %  B 

d\° 

0.00 

1 . 5995 

10.19 

1.5176 

30.07 

1.3751 

50.00 

1.2590 

70.01 

1.1595 

90.00 

1.0757 

100 . 00 

1 . 0358 

Wt.  %  B 

< 

0.00 

1.4932 

10.02 

1.4160 

Wt.  %  B 

a30 

6,4 

31.20 

1.2867 

69.93 

1 . 0892 

89.74 

1.0122 

100 . 00 

0.9758 

259.  B 

—  C8Hi0O 

Phenetole 


(+0.1%)(270) 


Wt.  %  B 

d\ 

0.00 

1.614 

21.76 

1.465 

51.67 

1.266 

62.80 

1.194 

78.37 

1.101 

100.00 

0.984 

260.  B  =  CsHuOe 
Ethyl  tartrate 

(±0.05%)(228) 

a  |  103b 

( 18.2°-29.27°) 

0.00  Wt.  %  B 
1.6023  |  1 . 555(1  -  18.2) 

(18.79°-27.44°) 

4.96  Wt.  %  B 
1.5744  |  1.514(1  -  18.79) 

(21.68°— 71.2°) 

9.31  Wt.  %  B 
1.5478  j  1.488(4  -  21.68) 
(17.76°-28.27°) 

38.06  Wt.  %  B 
1.4226  |  1 . 293(4  —  17 . 76) 

261.  B  =  C10H8 
Naphthalene  (48i  49) 

(to  35.02  Wt.  %  B) 

-4  =  (0.63269  +  0.003495  X 
dt 

Wt.  %  B)  +  0.005% 

262.  B  =  C12H22Ofi 
Isobutyl  tartrate 

(+0.05%)  (209) 
a  |  103b 

(0°-99.7°) 

33.362  Wt.  %  B 
1.4030  j  1.264 

(24.8°-99.65°) 

48.150  Wt.  %  B 
1.2923  |  1.153(4  -  24.8) 

263.  B  =  Ci6H26Os 
Isobutyl  diacetyl-d-tartrate 

(+0.05%)(209) 
a  |  103b 

(16.03°-99.75°) 

20.034  Wt.  %  B 
1.4664  |  1.375(4  -  16.03) 
(-21°  to  +99.3°) 

100.00  Wt.  %  B 
1.1220  10.936(4  +  21) 

v.  also  6,  247 

C2H3Br3 

Vinyl  tribromide,  v.  248 

C2H3CIO2 

Chloroacetic  acid 
264.  B  =  C6H8  (135)i 


( ±0.005%)(319) 

Wt.  %  B 

^12.87 

100  000 

0 . 88638 

96.035 

0.89915 

91.596 

0.91404 

89.139 

0 . 92255 

265.  B  = 

C7H8  (135)1 

(  +  0.005  %)(319) 

Wt.  %  B 

00 

100.000 

0 . 87233 

97.452 

0 . 88082 

91.868 

0.90010 

89 . 002 

0.91032 

C2H3CI3O2 

Chloral  hydrate 

266.  B 

=  c2h6o 

Ethyl  alcohol  (299)1 

(+0.025%)(265) 

Wt.  %  B 

d20'2 

100.000 

0.7910 

99.500 

0.7933 

95 . 004 

0.8119 

90 . 008 

0 . 8444 

80.014 

0.8946 

60.021 

1.0208 

40.021 

1.1845 

20.014 

1.4014 

Wt.  %  B 

dr 

100.000 

0.7700 

99.500 

0.7724 

95 . 004 

0.7931 

90.008 

0.8227 

80.014 

0.8722 

60.021 

1 . 0023 

40.021 

1 . 1576 

20.014 

1.3705 

267.  B  = 

C7Hs  (299)1 

(±0.02. 

5%)(265) 

Wt.  %  B 

d20-2 

100.00 

0.86511 

99.80 

0.86584 

98.00 

0 . 87245 

95.00 

0.88413 

90.00 

0 . 90384 

80.01 

0 . 95073 

60.02 

1.07037 

Wt.  %  B 

dr 

100.00 

0 . 84288 

99.80 

0.84351 

98.00 

0 . 84950 

95.00 

0 . 86069 

90 . 00 

0.87932 

80.01 

0.92480 

60.02 

1.04270 

40.02 

1 . 18594 

v.  also  91 

c2h3n 

Acetonitrile 

268.  B 

=  c2h6o 

Ethyl  alcohol 

(0-100  Wt.  %  B)(322) 

d°4  =  (0.805  +  0.047  X 

Wt.  %  A)  ±0.5% 

269.  B  =  CjHsNO 


Lactonitrile 

(±0.05%)(329) 


Wt.  %  A 

dl 

100.00 

0.8173 

78.80 

0.8626 

55.23 

0.9095 

27.23 

0.9589 

0.00 

1.0062 

Wt.  %  A 

d26 

100.00 

0.7896 

78.80 

0.8374 

55.23 

0.8865 

27.23 

0 . 9356 

0.00 

0.9845 

270.  B  =  C8H20IN 
Tetraethylammonium  iodide 
(33(^1  3311) 


271.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(3301^  3311) 

v.  also  186 

c2h,ns 

Methyl  thiocyanate 

272.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(330)1 

C2H4Br2 

Ethylene  bromide 
274.  B  =  C2H4C12 
Ethylene  chloride 
(+0.025%)  (2  3) 


Wt.  %  A 

d20 

100.000 

2.1804 

68.603 

1.9064 

42 . 726 

1 . 6696 

19.322 

1.4455 

0.000 

1.2551 

275.  B  =  C2H402 


Acetic  acid  (14) 

(+0.05%)(92) 


Mol  %  B 

dr 

0.00 

2.1851 

26.51 

1.9559 

36.23 

1.8625 

54.17 

1 . 6736 

63.21 

1.5689 

83.45 

1.3065 

100.00 

1.0558 

276.  B 

=  c3h8o 

Propyl  alcohol 

(±0.01%)  (286,  290) 

Wt.  %  A 

d}8-07 

0.000 

0 . 80659 

10.008 

0.86081 

20 . 952 

0.92908 

29 . 835 

0.99300 

40 . 732 

1.0S453 

49 . 948 

1.17623 

60.094 

1.29695 

70.012 

1.44175 

80.089 

1.62640 

90.191 

1.86652 

100.000 

2.18300 

- - - 

DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C2H2CL4  TO  C2H40 


155 


277.  B  =  C4H6C130, 
Ethyl  trichloroacetate  (158) 

278.  B  =  C4H7C10  , 
Ethyl  chloroacetate  (158) 

279.  B  =  C4H10O 
Ethyl  ether  (61) 

280.  B  =  C6H10 
Amylene  (61) 

281.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 
282,  B  =  C6H6C1  (122)1 

283.  B  =  C6H6N02 
Nitrobenzene 


(+0.05%)(220) 

Of  A  A 2° 


Wt.  %  A 
100.00 
54.54 
38.27 

0.00 

dj° 

2.1800 

1.5873 

1.4466 

1.2033 

284.  B  =  C6H6 

(31,1  61,  158) 

( ±0.0075  %)(171) 

Wt.  %  B 

d? 

0.000 

2.16855 

39.359 

1.65077 

66.066 

1.30527 

100 . 000 

0.87793 

285.  B  =  CeHi  0O3 
Ethyl  acetoacetate  (158) 


286.  B  =  C6HI2 
Cyclohexane 
(±0.25%)  (is) 


Mol  %  A 

d\> 

0 

0.786 

10 

0.897 

20 

1.033 

30 

1.137 

40 

1.265 

50 

1.403 

60 

1.544 

70 

1.691 

80 

1.847 

90 

2.015 

100 

2.187 

287.  B 

=  C7H8 

(±0.025%)(285) 

Wt.  %  A 

df 

0 

0.8627 

10 

0.9196 

20 

0.9819 

30 

1.0518 

40 

1.1381 

50 

1.2323 

60 

1.3527 

70 

1.4922 

80 

1.6653 

90 

1 . 8822 

100 

2.1758 

288.  B  =  C7H1402 

Isoamyl  acetate  (I58) 


289.  B  =  C7Hi6 
Heptane  (61) 

290.  B  =  C8H802 
Methyl  benzoate  (I58) 


291.  B  = 

-  C8Hi406 

a  |  103b 

(±0.025%)  (2  3) 

Ethyl  tartrate  (220)1 

(17.6°-29.25°) 

Wt.  %  B 

dj° 

(±0.075%)(221,  228) 

0.00  Wt.  %  B 

0.000 

1.2548 

a 

103  b 

1.1790  |  1.561ft  -  17.6) 

4.313 

1.2360 

(18.1°- 

-30.55°) 

(19.91°-27.87°) 

16.154 

1 . 1857 

100.00  Wt.  %  A 

4.65  Wt.  %  B 

23 . 185 

1 . 1570 

2.1842  |  2.097ft  -  18.1) 

1.1764  |  1.508ft  -  19.91) 

38.945 

1.0946 

(18.02c 

-27.82°) 

(19.27°-28.97°) 

47.539 

1.0618 

94.41  Wt.  %  A 

10.70  Wt.  %  B 

56.776 

1 . 0275 

2.0828  |  1.990ft  -  18.02) 

1.1790  |  1.494ft  -  19.27) 

67.592 

0.9884 

(16c 

-60°) 

(19.9°— 27.71°) 

78.397 

0.9507 

90.16  Wt.  %  A 

34.24  Wt.  %  B 

88.994 

0.9149 

2.0416  |  1.803ft  -  16) 

1.1853  |  1.345ft  -  19.9) 

94.882 

0 . 8953 

100.000 

0 . 8787 

292.  B 

=  c10h8 

(  +0.25%)(79) 

Naphthalene  (158) 

L2H4LI2 

Mol  %  B 

d\° 

(±0.0075%)  (5  4) 

Ethylene  chloride 

0 

1.215 

Wt.  %  A 

d\* 

301.  B  =  C2H402 

30 

1.092 

100.000 

2 . 18376 

Acetic  acid  (92)3 

60 

0.977 

99 . 328 

2.16715 

100 

0.845 

98.662 

2.15094 

302.  B  =  C4H10O 

304.  B 

=  CsHsO 

293.  B  = 

Ci2HioN2 

Ethyl  ether 

Acetophenone 

Azobenzene  (158) 

d{  = 

(±0.1%)(27O) 

( ±0.0075%)(1 01) 

Mol  %  B 

df 

294.  B  = 

CiiHisOj 

100.00  Wt.  %  B 

100.00 

1.025 

Diethyl  diacetyltartrate  (27  3) 

1.35729(1  +  0.0015006< 

88.82 

1.042 

(67.3° -99.0°)  (±0.25%) 

+  0.0s437<2) 

64.19 

1.081 

a 

103b 

85.041  Wt.  %  B 

30.58 

1 . 158 

100.00  Mol  %  A 

1.26661(1  +  0.0014410J 

0.00 

1.248 

94.37  Mol  %  A 
1.932  |  1.956ft  -  67.3) 

84.84  Mol  %  A 
1.739  |  1.736ft  -  67.3) 

57.01  Mol  %  A 
1.408  |  1.357ft  -  67.3) 

32.10  Mol  %  A 
1.244  |  1.167ft  -  67.3) 

11.35  Mol  %  A 
1.150  |  1.042ft  -  67.3) 

0.00  Mol  %  A 
1.109  |  0.915ft  -  67.3) 

295.  B  =  C14H10 

Phenanthrene  (158) 

296.  B  =  CigHieOs 

act.  Methyl  dibenzoylglycerate 

 (90) 

297.  B  =  C2 0H38O 2 
Ethyl  oleate  ft  58) 

298.  B  =  CoelLoOs 
Isobutyl  dibenzoyl-d-tartrate 

(221) 

(47°-100°)  ( ±  0.05  %) 

9.2  Wt.  %  B 


a 

103b 

1.9584 

1.932  ft  -  47) 

v.  also  7,  35, 

92,  1266,  1273 

C2H4C12 

Ethylidene  chloride 
300.  B  =  C8Hi406 
Ethyl  tartrate 
( ±0.05%)  (2  2  8) 


0.06399i2) 

69.305  Wt.  %  B 
1.17291(1  +  0.0014007£ 

+  0.063  1  522) 

50.125  Wt.  %  B 
1.06124(1  +  0.00132662 
+  0.0628022) 

29.907  Wt.  %  B 
0.94649(1  +  0.00124392 
+  0.06224 22) 

14.798  Wt.  %  B 
0.86228(1  +  0.00117022 
+  0.0521222) 

0.000  Wt.  %  B 
0.78046(1  +  0.00111092 
+  0.0617022) 

303.  B  =  C6H6  (35,  99,  351) 
( ±0.25%)(79) 


305.  B  =  C8H1406 
Ethyl  tartrate 
(  ±  0.05  %)(228) 
a  |  103b 

(18.5°-27.15°) 

0.00  Wt.  %  B 
1.2553  |  1.468(2  -  18.5) 

(18.66°-24.05°) 

5.87  Wt.  %  B 
1.2502  |  1.428(2  -  18.66) 

(18.76°-31.72°) 

11.73  Wt.  %  B 
1.2461  |  1.398(2  -  18.76) 

(18.15°-30.65°) 

22.04  Wt.  %  B 
1.2406  |  1.344(2  -  18.15) 

(18.15°-27.12°) 

49.72  Wt.  %  B 
1.2262  |  1.216(2  -  18.15) 


Mol  %  B 

dt 

v.  also  36,  274 

0 

1.270 

30 

1.159 

c2h4o 

60 

1.047 

Acetaldehyde 

100 

0.884 

306.  B 

=  c2h6o 

Mol  %  B 

di* 

Ethyl  alcohol 

0 

1.252 

(±0.025%)  (55) 

30 

1.130 

Mol  %  B 

d\ 

60 

1.020 

0.0 

0 . 8050 

100 

0.870 

22.6 

0.8704 

( ±0.025%)(31>  171) 

33.3 

0.8947 

Mol  %  B 

d\° 

40.8 

0.90S0 

100.000 

0.8779 

49.7 

0.9061 

79.515 

0 . 9452 

51.1 

0.9044 

59.890 

1.0132 

58.0 

0 . 8944 

39.517 

1.0881 

68.9 

0.8751 

20.470 

1 . 1623 

84.3 

0.8413 

0.000 

1 . 2472 

100.0 

0.8063 
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C2H40. — ( Continued ) 
B  =  C2H60. — ( Continued ) 


( ±0.025%)(55) 


Mol  %  B 

d\S 

0.00 

0.7834 

15.72 

0 . 8277 

24.92 

0.8474 

33.14 

0.8601 

46.14 

0.8715 

49.68 

0.8719 

55.44 

0.8709 

63.50 

0.8627 

70.30 

0.8501 

81.52 

0 . 8296 

86.98 

0 . 8200 

100.00 

0 . 7907 

(  +  0.0025%)(20i) 

Wt.  %  B 

df 

100.000 

0.785101 

99.977 

0.785144 

99 . 860 

0.785394 

99 . 534 

0 . 786030 

307.  B  =  C6H6  (2  7  8) 
(0-100  Wt.  %  B) 
d\b  =  (0.797  +  0.03S7 
X  Wt.  %  B)  +0.25% 


C2H4O2 

Acetic  acid 
308.  B  =  C2H5Br 


Ethyl  bromide 
(±0.05%)(92) 


Mol  %  A 

d\6 

0.00 

1.4564 

31.31 

1 . 3420 

50.27 

1 . 2685 

63.41 

1.2154 

70.26 

1 . 1872 

83.10 

1 . 1320 

100.00 

1 . 0558 

309.  B  = 

c2h6no3 

Ethyl  nitrate  (92) 1 

310.  B 

=  c2h6o 

Ethyl  alcohol 

(±0.1%)(108) 

Wt.  %  A 

00 

100.00 

1.057 

75.70 

0.978 

47.06 

0.903 

25.00 

0.851 

6.29 

0.807 

0.00 

0.793 

(±0.05%)(263) 

Wt.  %  A 

d20 

100.000 

1 . 0476 

84.805 

1.0036 

69.884 

0.9614 

49 . 923 

0.9078 

30 . 568 

0.8593 

15.142 

0.8236 

311.  B  =  C3H6Br2 
n-Propylene  bromide 
(±0.05%)(92) 


Mol  %  A 

dY 

0.000 

1.9612 

47.396 

1.6472 

70.310 

1.4349 

88.255 

1.2235 

100.000 

1 . 0558 

312.  B 

=  c3h„o 

Acetone  (79) 

( ±0.05%)(1 31) 

Mol  %  A 

df 

0.00 

0.7874 

9.96 

0.8091 

20.35 

0.8353 

30.25 

0 . 8569 

40.49 

0.8848 

49.86 

0 . 9065 

59.73 

0.9334 

69.68 

0 . 9609 

80.15 

0.9907 

90.37 

1 . 0255 

100.00 

1 . 0499 

( ±0.025%)(178) 

50  Wt.  %  A 

t 

d\ 

0 

0.93639 

25 

0.90840 

40 

0.89192 

55 

0.87518 

70 

0 . 85784 

313.  B 

=  C3HGO2 

Propionic  acid 

(±0.1 

%)(327) 

Wt.  %  A 

d\0 

0.00 

0.983 

23.04 

0.995 

49.41 

1.012 

64.62 

1.020 

78.78 

1.026 

100 . 00 

1.046 

314.  B 

=  c4h6o3 

Acetic  anhydride 

( ±0.075%)(68>  iso) 

Wt.  %  A 

d\b 

0.00 

1 . 0850 

10.05 

1.0816 

30.05 

1.0753 

50.03 

1.0689 

69.93 

1.0631 

90.03 

1.0570 

100.00 

1 . 0550 

Wt.  %  A 

<-6 

0.00 

1.0096 

10.05 

1.0058 

30.05 

1.0021 

50.03 

0.9961 

69.93 

0.9914 

90.03 

0.9860 

100.00 

0 . 9853 

315.  B  =  C4H802 


Butyric  acid  (168>  169) 
(  +  0.075%)(32,  289) 

Wt.  %  A 


0.00 

24.11 

46.76 


d\° 

0.9723 

0.9884 

1.0056 


Wt.  %  A 

dl° 

73.97 

1 . 0288 

100.00 

1 . 0524 

316.  B 

=  c4h8o2 

Ethyl  acetate 

( ±0.05%)(1 5i) 

Mol  %  A 

df 

0.00 

0.8949 

10.49 

0.9093 

20.70 

0.9212 

30.37 

0.9309 

39.90 

0.9418 

49.85 

0.9557 

59.96 

0.9697 

69.88 

0.9850 

80.11 

1.0015 

87.42 

1.0165 

100.00 

1 . 0499 

317.  B 

=  C4H10O 

Ethyl  ether  (14) 

(±0.25%)(316) 

Wt.  %  A 

d\s 

0.00 

0.717 

27.09 

0.796 

49.36 

0.867 

59.63 

0.902 

69.04 

0.935 

84.85 

0 . 995 

88.45 

1.011 

100 . 00 

1.055 

318.  B 

=  c6h6n 

Pyridine  (266) 

( ±0.25%)(79) 

(18.4° 

-99.0°) 

a 

103b 

0.0  Mol  %  A 

0.988 

1.005  ( t  -  18.4) 

50.0  Mol  %  A 

1.037 

0.966 ( t  -  18.4) 

80.0  Mol  %  A 

1.079 

1.005  {t  -  18.4) 

82.5  Mol  %  A 

1.082 

1.012  (i-  18.4) 

85.0  Mol  %  A 

1.083 

GO 

t-H 

1 

co 

0 

t-H 

100.0  Mol  %  A 

1.056 

1.142  ( t  -  18.4) 

(±0.25%)(312) 

Mol  %  A 

df 

0.00 

0.976 

26.20 

1.000 

42.10 

1.018 

51.90 

1.032 

59.90 

1.046 

61.70 

1.050 

77.95 

1.076 

89.60 

1.081 

100 . 00 

1.051 

319.  B  =  C6H5Br  (92)i 

320.  B  =  C6H6C1  (92)i 

321.  B  =  CBH5N02  (14) 

322.  B  =  C6H6  (14,  32,  91,  92, 
99,  124,  133,  135,  233) 

( ±0.005%)(319) 


Wt.  %  A 

d}2'87 

0.000 

0.88638 

4.049 

0.89071 

8.016 

0 . 89522 

19.394 

0 . 90904 

23.399 

0.91434 

(±0.1%)  (361) 

Wt.  %  B 

d20 

0.000 

1.0532 

0.230 

1.0512 

0.523 

1.0504 

0.940 

1 . 0496 

2.620 

1.0452 

4.738 

1.0409 

13.360 

1.0250 

( ±0.005%)(i  34) 

Wt.  %  A 

df 

0.000 

0 . 87368 

11.634 

0.88678 

23.614 

0.90153 

34.008 

0.91580 

44 . 857 

0.93198 

54 . 459 

0.94743 

63.968 

0.96439 

73.819 

0.98341 

82.321 

1.00142 

91.338 

1.02218 

100 . 000 

1.04390 

Wt.  %  A 

d80 

0.000 

0.84680 

11.634 

0.85939 

23.614 

0.87387 

34 . 008 

0.88784 

44.857 

0.90385 

54.459 

0.91935 

63 . 968 

0.93614 

73.819 

0.95517 

82.321 

0 . 97299 

91.338 

0.99377 

100.000 

1.01561 

626.  Jd  —  C6.H7N 
Aniline  (79,  266,  307) 
(±0.005%)(319) 


Wt.  %  A 

df'87 

100.000 

1.02780 

96.140 

1.03118 

94.234 

1 . 03280 

89 . 853 

1.03733 

87.447 

1.03985 

(±0.1%)(250) 


Wt.  %  A 

dj 1 

100 

1.053 

90 

1.076 

80 

1.089 

70 

1.092 

60 

1.086 

50 

1.075 

40 

1.064 

30 

1.052 

20 

1.041 

10 

1.029 

0 

1 .018 
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(  +  0.025%)(i78) 
56  Wt.  %  A 


a 

103b 

1.0822 

1.087(<  -  25) 

323.5.  B 

—  C6H1203 

Paraldehyde 

(+0.1%)  (361) 

Wt.  %  B 

dT 

0.000 

1.0466 

0.327 

1.0465 

1.634 

1.0460 

4.572 

1.0445 

8.185 

1.0416 

23.120 

1.0315 

41.800 

1.0190 

70.315 

1.0064 

88.525 

0.9981 

94.000 

0.9958 

97.690 

0.9915 

98.705 

0.9910 

99 . 422 

0.9905 

100.000 

0.9905 

Wt.  %  B 

dj° 

0.000 

1.0478 

0.525 

1.0476 

0.895 

1.0475 

2.623 

1.0473 

4.482 

1.0464 

8.195 

1.0416 

13 . 200 

1.0400 

22.620 

1.0355 

41.600 

1 . 0245 

70.405 

1.0100 

88.570 

1.0012 

94.015 

0.9978 

97.701 

-  0.9958 

98.797 

0.9953 

99.425 

0.9950 

100 . 000 

0.9948 

324.  B 

—  C8Hu 

Hexane  (14) 

325.  B  = 

C7H8  (14) 

( ±0.005%)(319) 

Wt.  %  A 

d\2-*7 

0.000 

0.87233 

3.017 

0.87617 

7.018 

0.88140 

12.121 

0 . 88820 

14.429 

0.89141 

( ±0.05%)(92) 

Mol  %  A 

d\ 5 

0.000 

0 . 8688 

18.010 

0.8854 

28.879 

0.8973 

40.897 

0.9127 

43.583 

0.9164 

49.541 

0 . 9255 

58.264 

0 . 9402 

67.269 

0 . 9578 

82 . 039 

0.9939 

91.555 

1.0234 

100  000 

1.0558 

(+0.05%)(135) 


Wt.  %  A 

d\ 6 

9.606 

0.8813 

27.446 

0.9072 

38.492 

0 . 9248 

326.  B 

=  c8h8o 

Acetophenone 


(±0.05%)(isi) 

or.  A  ^25 


Mol  %  A 

df 

0.00 

1.0263 

9.98 

1 . 0272 

21.07 

1.0287 

29.35 

1.0300 

42.53 

1.0325 

48.85 

1.0338 

60.03 

1 . 0365 

69.98 

1.0390 

80.02 

1 . 0420 

90. 13 

1 . 0453 

100.00 

1.0499 

327.  B 

=  C8Hio 

Xylene,  (±0.05%)(92) 

Mol  %  A 

d\b 

0.000 

0 . 8675 

23 . 567 

0 . 8874 

32.443 

0.8969 

43.491 

0.9106 

49 . 624 

0.9192 

59.612 

0 . 9357 

70.037 

0 . 9568 

83 . 632 

0.9924 

100.000 

1.0558 

328.  B  =  C9H10O2 
Ethyl  benzoate  (151) 

(0-100  Mol  %  A) 
df  =  (1.046  +  0.044  X 
Mol  %  A)  +0.1% 

329.  B  =  C9H1406 
Ethyl  diacetylglycerate  (active) 

'  (90) 

330.  B  =  C10H13NO2 
Phenacetine  (2  92)2 

331.  B  =  Ci0H14N2 
Nicotine  (93)1 

332.  B  =  CioH]60 
Camphor  (175,  323,  342) 

(  ±0.Q5%)(100>  I70,  343) 


Wt.  %  A 

dT 

100 

1.0502 

90 

1.0340 

80 

1.0300 

70 

1 . 0204 

60 

1.0111 

50 

1.0021 

40 

0 . 9939 

30 

0 . 9862 

333.  B  =  Ci2H:oN2 


Azobenzene  (318)* 

334.  B  =  C13H1 0O3 

_ Salol  (292)2 _ 

335.  B  =  C15H18O7 
Diethyl  monobenzoyltartrate 

(89) 


336.  B  =  C16H20O7 
Diethyl  mono-o-toluyltartrate 

_ (ff) _ 

337.  B  =  C16H20O7 
Diethyl  mono-m-toluyltartrate 

_ (ff) _ 

338.  B  =  C16H20O7 

Diethyl  mono-p-toluyltartrate 
_ (^) _ 

339.  B  =  C18H16O0 
d-Methyl  dibenzoylglycerate 
_ (90) 

339.5.  B  =  ^-Turpentine 

(0.05%)(1  70,  263,  342) 


Wt.  %  A 

dT 

100 

1.0476 

90 

1.0120 

80 

0.9972 

70 

0.9748 

60 

0.9542 

50 

0.9351 

40 

0.9180 

30 

0.9027 

20 

0.8883 

10 

0.8756 

0 

0 . 8648 

V.  also  8,  37,  93,  152,  165,  187, 
234,  275,  301,  1273.5,  1274 


C2H4O2 

Methyl  formate 

340.  B  =  C4H6C1302 
Ethyl  trichloroacetate  (158) 

341.  B  =  C4H7C102 
Ethyl  chloroaeetate  (I58) 

342.  B  =  C4H802 
Ethyl  acetate  (158) 

343.  B  =  C4H10O 
Ethyl  ether  (l 58) 

344.  B  =  C6H4Br2 
p-Dibromobenzene  (I58) 

345.  B  =  C6Hc  (142,  158) 

346.  B  =  C6H10O3 
Ethyl  acetoacetate  (I58) 

347.  B  =  C6H14 
Hexane  (I58) 

348.  B  =  C8Hs02 
Methyl  benzoate  (X58) 

349.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(331)1 

350.  B  =  C10H8 
Naphthalene  (I58) 

351.  B  =  C14H10 
Phenanthrene  (158) 

352.  B  =  C20H38O2 
Ethyl  oleate  (I58) 

v.  also  38 

C2H5Br 

Ethyl  bromide 

353.  B  =  C2H5I  (103) 


354.  B  =  C6H6N 
Pyridine  (I4) 


355.  B  =  Cr,H4Br2 
p-Dibromobenzene  (I58) 


(±0.005%)  (318) 


Wt.  %  B 

dT 

0.000 

1.43841 

3.565 

1.45332 

3.854 

1 . 45429 

356.  B  =  C8Hi406 
Dimethyl  d-dimethoxysucci- 
nate 

(±0.075%)(222) 
a  |  103b 

(65.3°-153°) 

100.00  Wt.  %  B 
1.1250  |1.052(<-65.3) 

(15.8°-88.5°) 

9.02  Wt.  %  B 
2.0242  |1 . 929(<  —  15.8) 


357.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)(228) 
a  |  103b 

(18.32°-22.5°) 

0.00  Wt.  %  B 
1.4631  |2.033  (<-18. 32) 

(18.47°-21.6°) 

2.02  Wt.  %  B 
1.4558  [2.959  (<-18. 47) 

(18.7°-20.93°) 

4 . 98  Wt.  %  B 
1.4460  [1.974  (<  -18.7) 

(18.95°-27.20°) 

10.92  Wt.  %  B 
1.4278  1 1.928  (<-18. 95) 

(18.85°-20.10°) 

30.58  Wt.  %  B 
1.3720  ]l  .681(<  — 18.85) 
(19.57°-21.20°) 

65.28  Wt.  %  B 
1.2828  1 1 . 228(<  — 19 . 57) 

( ±0.05%)(343) 


Wt. 

%  B 

dT 

69 

600 

1 

3867 

44 

472 

1 

5899 

22 

494 

1 

8298 

11 

583 

1 

9814 

5 

532 

2 

0789 

2 

311 

2 

1362 

1 

197 

2 

1567 

0 

424 

2 

1713 

0 

000 

2 

1789 

358.  B  = 

C10H 

14N2 

Nicotine 


(±0.05%)(343) 

or  A  ^20 


Wt.  %  A 

df 

0.00 

1.0100 

41.88 

1 . 3009 

63.71 

1.5310 

82.58 

1.8096 

89.86 

1 . 9467 

100.00 

2.1789 
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C2H&Br. — -  ( Continued ) 
359.  B  =  CioH160 
Camphor 


(±0.05%)(343) 


Wt.  %  B 

4° 

0.00 

2 . 1789 

1.00 

2.1513 

1.86 

2.1279 

2.99 

2.0983 

3.87 

2.0759 

36.23 

1.4929 

360.  B  =  C10H18O6 
Dipropyl  tartrate 

(±0.1%)(340) 
a  I  103b 

(20°-60°) 

0.00  Wt.  %  A 
1.1389  ]  0.905  (<-20) 

(20°-70°) 

25.29  Wt.  %  A 
1.2916  |  1.116  (t  -20) 

55.00  Wt.  %  A 
1.5293  [  1 .324  (t  —  20) 

84.71  Wt.  %  A 
1.8868  |  1.698  (t  -20) 

361.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(331)1 

v.  also  308 


C0H5I 

Ethyl  iodide 
362.  B  =  C4Hs02 
Ethyl  acetate  (158>  17n) 
(+0.025%)  (2  3) 


Wt.  %  B 

4° 

100.000 

0 . 9006 

93.775 

0.9525 

87.072 

1.0100 

78.358 

1 . 0868 

70 . 902 

1 . 1547 

61.278 

1 . 2454 

52.337 

1.3333 

44.697 

1.4114 

30.202 

1 . 5679 

16.129 

1.7316 

0.000 

1.9365 

(±0.005%)(134,  290) 


Wt.  %  B 

df 

100.000 

0.89422 

80.918 

0 . 99263 

64 . 993 

1 . 09390 

50.483 

1.20707 

40.259 

1.30314 

31.471 

1 . 39950 

25 . 434 

1.47573 

17.208 

1 . 59373 

10.907 

1 . 69938 

5.030 

1.81215 

0.000 

1 . 92282 

(±0.005%H134>  290) 

Wt.  %  B 

4° 

100.000 

0.86307 

80.918 

0.95824 

64.993 

1 . 05648 

Wt.  %  B 

4° 

50 . 483 

1 . 16636 

40.259 

1.25981 

31.471 

1.35355 

25.434 

1.42776 

17.208 

1 . 54288 

10.907 

1.64612 

5.030 

1.75664 

0.000 

1.86491 

363.  B  =  C4H10O 
Ethyl  ether  (165)i 


364,  B  =  C6H6  (2  54) 

365.  B  =  C8H10 
Xylene  (254) 

366.  B  =  C8H10O 
Phenetole 
(±0.1%)(269) 


Mol  %  A 

4 

100.00 

1.9745 

90.44 

1 . 8026 

66.02 

1.5295 

45.29 

1.3207 

26.15 

1 . 1630 

9.11 

1 . 0366 

0.00 

0.9841 

367.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)(228) 
a  |  103b 

(19.25°-32.35°) 

0.00  Wt.  %  B 
1.9377  12.306  (4-19.25) 

(18.58°-32.9°) 

5.17  Wt.  %  B 
1.8748  12.207(4-18.58) 

(18.22°-26.01°) 

10.63  Wt.  %  B 
1.8143  12.080(4-18.22) 

(18.07°-25.33°) 

32.77  Wt.  %  B 
1.6067  |1.640(4-18.07) 

368.  B  =  C10H8 
Naphthalene  (54)1 

v.  also  39,  157,  187.5,  353,  1271, 
1272 

C2H6NO 

Acetamide 

369.  B  =  C2H60 
Ethyl  alcohol  (2  99)i 

(  i  0.01  %)  (33) 


Wt.  %  B 

dj° 

100.000 

0 . 78090 

95 . 837 

0.78972 

93 . 429 

0.79494 

91.203 

0.79985 

370.  B  =  C6H6N,  Pyridine 
( ±0.05%)(70) 


Wt.  %  B 

dT 

100.00 

0.9746 

96.13 

0.9794 

94.35 

0.9814 

91.49 

0 . 9826 

83.73 

0.9959 

c2h6no3 

Ethyl  nitrate 
371.  B  =  C7H)6 
Heptane  (2  36)i 

372.  B  =  C8H2„IN 
Tetraethylammonium  iodide 

(330)1 

373.  B  =  Ci0H7Br 
a-Bromonaphthalene  (2  3  6 )  1 

374.  B  =  Ci2H28IN 
Tetrapropylammonium  iodide 

(330)1 

v.  also  40,  309 

c2h6n2o 

Dimethylnitrosamine 

375.  B  =  C8H,0IN 
Tetraethylammonium  iodide 

(330)1 

c2h„o 

Ethyl  alcohol 
376.  B  =  C3H60 
Acetone  (33, 1  139,  1441) 


(±0.1%)  (359) 


Vol.  %  B 

4 

0 

0.8082 

25 

0.8124 

50 

0.8139 

75 

0.8138 

100 

0.8132 

Vol.  %  B 

d\b 

0 

0 . 7872 

25 

0.7886 

50 

0.7879 

75 

0.7872 

100 

0.7856 

(+0.1%)  (361) 

7+  H>  1  J2 


Wt.  %  B 

4° 

0.000 

0.7934 

0.605 

0.7932 

0.929 

0.7931 

2.427 

0.7928 

4.655 

0 . 7925 

5.455 

0 . 7924 

12.130 

0.7923 

19.800 

0.7921 

23 . 290 

0.7921 

50  Wt.  %  A 

(±0.025%)  (178) 


t 

4 

0 

0.9363 

25 

0.9083 

40 

0.8918 

55 

0.8751 

70 

0.8577 

377.  B  =  C3H602 
Methyl  acetate 
(±0.025%)  (to  55°)  (178) 


50  Wt. 

%  A 

a 

103b 

0.88174 

1 . 052 t 

378.  B  =  C3H7NO 
Propionamide  (l80) 
(  ± 0.01  %) (33) 


Wt.  %  A 

4° 

100.000 

0.78078 

96 . 897 

0.78560 

92.990 

0.79628 

89 . 705 

0.82371 

379.  B  = 

c3h7no2 

Urethane  (299)i.» 

(±0.01%)  (261.1) 

Wt.  %  B 

dT 

0 

0.7892 

1 

0.7915 

2 

0.7928 

3 

0.7962 

4 

0.7986 

5 

0.8010 

10 

0.8130 

20 

0.8375 

30 

0 . 8628 

40 

0.8895 

50 

0.9177 

60 

0.9470 

381.  B 

=  c3h8o 

n- Propyl  alcohol 

(0-100  Wt.  %  A) (65) 

46  =  (0.80753  - 

0.0001386  X  Wt.  %  A) 

±0.025% 

(±0.1%)(H3,  118) 

Wt.  %  A 

dT 

100.0 

0.7869 

91.9 

0.7888 

82.1 

0.7904 

43.4 

0.7928 

11.4 

0.7975 

8.8 

0 . 7981 

4.8 

0.7988 

0.0 

0 . 8006 

382.  B 

=  C3H8O3 

Glycerol  (200)1 

(±0.005%)  (3 19) 

Wt.  %  A 

42-87 

100.000 

0.79586 

96 . 842 

0.80659 

95.393 

0.81148 

88.048 

0.83723 

73.275 

0.89218 

(±0.05%)(346) 

a 

103b 

0.00  Wt.  %  A 

1.2507 

0 . 630< 

20.00  Wt.  %  A 

1.1416 

0 . 660< 

33.33  Wt.  %  A 

1.0742 

0. 725< 

50.02  Wt.  %  A 

0.9975 

0.750 t 

66.67  Wt.  %  A 

0.9371 

0.805 t 

100.00  Wt.  %  A 

0.8128 

0.850 t 

383.  B  = 

c4h6no2 

Succinimide  (299)i,2 

384.  B  =  C4H5NS 
Allyl  isothiocyanate  (l92,1 

3281) 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C2H5Br  TO  C2HeO 
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385.  B  =  C4H6O4 
Succinic  acid 
(±0.0075%)(264) 


Wt.  %  A 
100.000 
99.844 
99 . 690 
99 . 382 
98.754 
97.553 


df’2 
0.79595 
0.79654 
0.79710 
0 . 79829 
0.80020 
0 . 80509 


386.  B  =  C4H605 
Malic  acid  (*  94)1 


387.  B  =  C4H606 
Tartaric  acid  (296, 1  303) 
(20°-50°)(±0.1%)(339) 
a  |  103b 

93.55  Wt.  %  A 
0.8199  )  0.873(£  —  20) 

88.37  Wt.  %  A 
0.8480  |  0.873(Z  —  20) 

83.82  Wt.  %  A 
0.8736  |  0 . 873 (i  —  20) 

80.27  Wt.  %  A 
0.8931  |  0.880(4  -  20) 


388.  B  =  C4H802 
Butyric  acid 
(0-100  Wt.  %  B)(ios) 
df  =  (0.7928  + 
0.001683  X  Wt.  %  B) 
+  0.1% 


389.  B 

—  C4H8O2 

Ethyl  acetate 

( ±0.005%)(182) 

Wt.  %  B 

d\ 

100.000 

0.92455 

94 . 897 

0.91736 

89.816 

0.91033 

84.338 

0.90299 

83.815 

0.90227 

80 . 080 

0.89741 

75.159 

0.89107 

69 . 692 

0.88419 

65.412 

0.87889 

58 . 900 

0.87097 

49 . 941 

0.86036 

39 . 489 

0.84833 

28.985 

0.83662 

14.250 

0.82080 

5.346 

0.81167 

0.000 

0.80631 

(+0.25%)(101-1) 


Wt.  %  B 

df-6 

100.00 

0.9060 

95.63 

0 . 9002 

91.21 

0 . 8942 

86.71 

0.8880 

82.17 

0.8817 

77.75 

0.8753 

72.89 

0 . 8685 

68.20 

0.8615 

63.34 

0.8572 

( ±  0.025  %)(»  78) 

50  Wt.  %  B 


t 

d\ 

0 

0.86207 

25 

0 . 84424 

40 

0.82665 

55 

0 . 80860 

390.  B  = 

=  C4H9NO 

Butyramide 

( i  0.01  %)  (33) 

Wt.  %  A 

df 

100.000 

0.78090 

97.374 

0.78501 

94.372 

0.78991 

391.  B 

=  C4H10O 

Isobutyl  alcohol 

(  +  0.025%)(65) 

Wt.  %  B 

df 

0.00 

0.79367 

6.30 

0.79435 

12.34 

0.79488 

29.06 

0.79670 

49.49 

0.79905 

59.09 

0 . 80022 

68.54 

0.80142 

89.80 

0.80430 

100.00 

0.80567 

392.  B 

=  C4H10O 

Ethyl  ether  (l  0 

,  32,  37,  50,  103, 

169,  201,1  240 

252,1  274,  289) 

(±0.025%)  (36) 

Wt.  %  A 

df 

0.0 

0.7194 

9.6 

0.7317 

16.8 

0.7404 

18.0 

0.7418 

18.7 

0.7427 

20.8 

0.7452 

22.2 

0 . 7468 

22.7 

0.7474 

23.0 

0.7478 

24.9 

0.7501 

25.0 

0 . 7502 

25.4 

0 . 7509 

25.7 

0.7511 

25.8 

0.7512 

26.7 

0 . 7524 

27.4 

0.7533 

28.3 

0.7544 

29.7 

0.7562 

100.0 

0 . 7934 

(±0.025%)(9) 

Wt.  %  A 

of 

100.00 

0.7882 

76.85 

0.7726 

52.57 

0.7548 

42.49 

0 . 7468 

35.52 

0.7412 

27.01 

0.7340 

21.63 

0.7295 

13.61 

0 . 7222 

0.00 

0.7079 

393.  B  = 

=  c4h12in 

Tetramethylammonium  iodide 

(330)1 

394.  B  =  C6H6N 
Pyridine 

(±0.05%)(130) 


Wt.  %  A 

df-6 

0.00 

0.9873 

10.48 

0.9640 

25.98 

0.9321 

45.61 

0.8931 

100.00 

0.7934 

(±0.05%)(73) 

Wt.  %  A 

df 

100.00 

0.7904 

70.08 

0 . 8432 

50.03 

0.8845 

33.93 

0 . 9242 

30.04 

0.9456 

0.00 

0 . 9783 

395.  B  =  C5H10 
Amylene  (103) 


396.  B  =  C5Hl20 
Amyl  alcohol  (168>  169) 
396.5.  B  =  C5H120 
Isoamyl  alcohol 


Wt.  %  B 

df-4 

0.000 

0.7963 

0.915 

0 . 8030 

1.099 

0.8033 

0.395 

0.8022 

1.578 

0.8036 

3.665 

0.8040 

5.478 

0.8048 

7.860 

0.8050 

18.265 

0 . 8065 

27.350 

0.8075 

397.  B  = 

C6H3N3O6 

Trinitrobenzene  (12  9)  1,2 

398.  B  = 

CeHjN  3O7 

Picric  acid  (18)1 
(to  2.22  Wt.  %  B)(34) 
df  =  (0.78100  +  0.00474  X 
Wt.  %  B)  +0.01% 

399.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 

400.  B  =  C6H5Br 
Bromobenzene 


(+0.01%)(34) 

V  T5  ^30 


Wt.  %  B 

df 

0.000 

0.78081 

3.208 

0.79327 

4.128 

0.79694 

5.668 

0.80301 

6.596 

0 . 80666 

100.000 

1 . 48200 

401.  B  =  C6H6C1 
Chlorobenzene 


(  +  0.01  %)  (34) 

7  T5 


Wt.  %  B 

df 

0.000 

0.78081 

2.858 

0.78773 

4.985 

0.79287 

6.361 

0.79623 

402.  B  = 

C6H5C10 

o-Chlorophenol  (305)i 


403.  B  =  C6H5C10 
w-Chlorophenol  (305)  1 

404.  B  =  C6H6C10 
p-Chlorophenol  (305)  1 

405.  B  =  C6H6N02 
Nitrobenzene  (34, 1  192, 1  3281) 


(+0.025%)(247) 
or  A  ^20 


Mol  %  A 

df 

100.00 

0.79110 

97.71 

0.80855 

95.13 

0.82747 

92.10 

0 . 84878 

88.87 

0.86987 

85.54 

0.89052 

82 . 03 

0.91097 

77.01 

0.93824 

70.41 

0.97144 

60.46 

1.01192 

48.16 

1.06451 

Mol  %  A 

df 

100.00 

0.78063 

97.63 

0 . 79848 

95.11 

0.81688 

92.04 

0 . 83808 

88.75 

0.85960 

81.99 

0.90090 

77.11 

0.92775 

70.31 

0.96182 

61.51 

1.00178 

47.86 

1.05549 

Mol  %  A 

df 

100.00 

0.77329 

97.61 

0.79129 

95.11 

0.80913 

92.05 

0.83005 

88.85 

0 . 87075 

81.86 

0 . 89263 

77.01 

0.91900 

70.44 

0.95191 

62.00 

0.99072 

47.49 

1.04750 

Mol  %  A 

df 

100.00 

0.76329 

97.58 

0.78115 

94.94 

0.79952 

92.12 

0.81920 

88.93 

0 . 83988 

85.42 

0.86113 

82.08 

0.88118 

77.13 

0 . 90822 

71.32 

0.93802 

61.96 

0.98103 

47.86 

1.03619 

Mol  %  A 

df 

100.00 

0.74650 

97.69 

0.77210 

95.07 

0.79122 

92.09 

0.81110 

88.90 

0.83168 

85.69 

0.85235 

82.43 

0.87179 

77.28 

0.89960 

70.59 

0.93288 

61.59 

0.97346 

47.29 

1.02451 
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C2H60. — ( Continued ) 
406.  B  =  C6H5N03 
o-Nitrophenol 
(  +  0.005%)  (3 19) 


Wt.  %  A 

rfl2-87 

100.000 

0 . 79586 

97.570 

0.80493 

93 . 528 

0.81903 

89 . 008 

0 . 83582 

88.790 

0.83660 

(to  5.261  Wt.  %  B)(3  4) 

dj°  =  (0.78100  + 
0.003508  X  Wt.  %  B) 
+0.01% 

407.  B  =  C6H6N03 
p-Nitrophenol 
(to  1.834  Wt.  %  B)(34) 
d\°  =  (0.78100  + 
0.00368  X  Wt.  %  B) 
+0.01% 

408.  B  =  CfiH6  (35,  81,1  95,1 

103,  139,  233,1  238,1  240,  351, 
36H) 


(±0.075%)(32) 


Wt.  %  B 

d\° 

100.00 

0 . 7930 

78.88 

0.8106 

47.14 

0 . 8356 

20.90 

0 . 8604 

0.00 

0.8814 

( ±0.025%)(178) 
50  Wt.  %  B 


t 

d\ 

0 

0 . 86536 

25 

0.84060 

40 

0 . 82549 

55 

0.80955 

409.  B  =  C6H6BrN 
p-Bromoaniline 

(to  4.711  Wt.  %  B) (34) 
d\°  =  (0.78100  + 
0.00437  X  Wt.  %  B)  +0.01% 

410.  B  =  C6H6C1N 
p-Chloroaniline 


(  +  0.01  %)  (34) 

f  A  ^0 


Wt.  %  A 

dl° 

100.000 

0.78100 

98.781 

0 . 78506 

98.638 

0.78535 

411.  B  = 

C6HGN2O2 

m-Nitroaniline 


(to  2.694  Wt.  %  B)  (34) 
df  =  (0.78100  + 
0.003597  X  Wt.  %  B) 
_ +0.01% _ 

412.  B  =  CtH6N202 
p-Nitroaniline 
(to  0.964  Wt.  %  B)  (3  4) 
df  =  (0.78100  + 
0.003696  X  Wt.  %  B)  +0.01% 

413.  B  =  CeHcO 
Phenol 

(  +  0.005%)  (31 9) 


Wt.  %  A 

d412’87 

100.000 

0.79586 

96.354 

0.80650 

94.284 

0.81160 

91.029 

0.81959 

85.354 

0.83381 

79.467 

0 . 84882 

414.  B  =  C6H60, 
Resorcinol  (299)i.s 


415.  B  =  C6H7N 
Aniline  (140) 
(+0.01%)(34) 


Wt.  %  B 

dj° 

0.000 

0.78081 

2.234 

0.78592 

3.956 

0.78976 

7.223 

0 . 79693 

100.000 

1.01300 

416.  B  =  C6H807 
Citric  acid  (296)1.2 


417.  B  =  C6H10O3 
Ethyl  acetoacetate 
( ±0.05%)(71) 


Wt.  %  A 
100.00 
91.95 

63.72 

53.29 

35.98 

0.00 

dT 

0 . 7875 

0 . 8025 

0 . 8605 

0 . 8832 

0 . 9244 
1.0222 

418.  B  =  Cf,H  1  oOs 

Citric  acid  hydrate  (2 96)  1,2 

418.5.  B 

=  c„h12o3 

Paraldehyde 
(±0.1%)  (361) 


Wt.  %  B 

d\° 

0.000 

0.7934 

0.710 

0 . 7948 

1.047 

0.7953 

2.830 

0.7972 

5.200 

0.8006 

13.835 

0.8152 

25.000 

0.8347 

419.  B  =  C6H13NO 
Caproamide 
(to  3.293  Wt.  %  B) (33) 
d\°  =  (0.78090  + 
0.001259  X  Wt.  %  B) 
+0.01% 

420.  B  =  C7H  3N 
Cyanobenzene  (192d  328i) 

421.  B  =  C7H602 
Benzoic  acid  (293,  296i,2) 

422.  B  =  C7H603 
Salicylic  acid  (293,  294,  296, 1,2 

303) 

423.  B  =  C7H7NO 
Benzamide  (I29,i  2991,2) 

424.  B  =  C7H7N02 
o-Nitrotoluene  (192,i  328i) 

(  +  0.01%)(34) 


Wt.  %  A 

d\° 

100.000 

0.78100 

96 . 867 

0.78972 

85.787 

0.82051 

69.002 

0.87101 

48 . 032 

0.94148 

425.  B  =  C7H7N02 
m-Nitrotoluene  (192P  3281) 


426.  B  =  C7H7N02 
?;-Nitrotoluene  (34, i  192,1  328i) 
(0-100  Wt.  %  B) (4  49) 

^  =  [1.28035  - 

0.0043628  X  Wt.  %  B  + 

0.0 53532  X  (Wt.  %  B)2] 

+  0.025% 


427.  B  =  C7H8  (35,  139) 

(+0.01%)(34) 

Wt.  %  A 

< 

100 . 000 

0.78081 

96.891 

0.78322 

96.014 

0.78386 

94.655 

0 . 78488 

91 . 768 

0 . 78689 

428.  B 

=  c7h3o 

o-Cresol  (237)i 

429.  B 

=  c7h8o 

Anisole  (±0.025  %)(*>) 

Wt.  %  A 

df 

100 . 00 

0.7881 

84.79 

0.8149 

70.38 

0.8407 

57.00 

0 . 8666 

44.33 

0.8919 

32.32 

0.9168 

20.95 

0.9416 

10.02 

0 . 9660 

0.00 

0 . 9960 

430.  B  =  C7H806 
Gallic  acid  hydrate  (296)1.2 

431.  B  =  C7H9N 
p-Toluidine  (2  99)i 

(to  3.952  Wt.  %  B)  (3 4) 
dl°  =  (0.78100  + 
0.00212  X  Wt.  %  B) 
_ +  0.01% _ 

432.  B  =  C7H9N 
2,  6-Lutidine 


(  +  0.05%)(73) 

T'  A  /726 


Wt.  %  A 

df 

100.00 

0 . 7904 

90.03 

0.8038 

80.12 

0.8197 

60.23 

0.8515 

40.30 

0.8803 

20.57 

0.9074 

9.45 

0.9210 

0.00 

0 . 9322 

433.  B  =  C7H9NO, 
Ammonium  benzoate  (296)1,2 


434.  B  =  C7H9N03 
Ammonium  salicylate  (2  94, 

2961.2) 


435.  B  =  C8H,ClNO 
p-Chloroacetanilide 


(  +0.01%)(34) 


Wt.  %  A 

df 

100.000 

0.78100 

98.717 

0.78515 

97.843 

0.78794 

436.  B  = 

=  c8h9no 

Acetanilide  (129,1,2  292,  299,1,2 
303) 


437.  B  =  CgHio 
Xylene  (139) 


438.  B  =  C8H10O 
Phenetole 


(+0.025%)  (9) 

rr  A  U25 


Wt.  %  A 

df 

100.00 

0.7881 

85.03 

0.8108 

71.11 

0.8331 

57.68 

0.8552 

45.03 

0.8767 

32.95 

0 . 8982 

21.50 

0.9195 

9.75 

0 . 9422 

0.00 

0.9619 

439.  B  —  C8Hi403 


Ethyl  ethylacetoacetate 
( +0.05%)(7i) 


Wt.  %  A 
100.00 
94.56 
76.20 
58.76 
28.69 
13.13 
0.00 
440.  B 


U4 

0.7875 
0.7953 
0.8271 
0.8588 
0.9165 
0.9495 
0.9750 
C8H 1 408 


Ethyl  tartrate  (170,i  3431) 

(±0.05%)(2O3,  288,  344) 

a  I  103b 

(17.6°  -58.2°) 

100.00  Wt.  %  A 
0.7934  |0. 880(<-17. 6) 

(20  .5°-54.4°) 

95.00  Wt.  %  A 
0.8058  |0.S91(f  — 20.5) 

(17.4°-65.8°) 

89.06  Wt.  %  A 
0.8265  10.902(1-17.4) 

(13.1°-69.0°) 

80.00  Wt.  %  A 
0.8596  10.932(1-13.1) 

(16.7°-62.8°) 

60  .00  Wt.  %  A 
0.9273  |0.954(1-16.7) 

(17.5°-59.1°) 

39  .99  Wt.  %  A 
1.0079  |0.988(1-17.5) 

(16.8°-99.4°) 

0.00  Wt.  %  A 
1.2085  11.016(1-16.8) 


441.  B  =  CsHaoIN 
Tetraethylammonium  iodide 

(330,1  3311) 


* 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C2II60  TO  C2H602 
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442.  B  =  C9HsO 
Cinnamaldehyde  (353) 

443.  B  =  C9H10O2 
Ethyl  benzoate  (303) 

444.  B  =  C9H„NO 

p-Acettoluide  (129)1,2 

445.  B  =  C9HnNO 

Methylacetanilide  (180) 

446.  B  =  C10H;Br 
Bromonaphthalene  (35  3) 

447.  B  =  C10H8 
Naphthalene  (29 9)  1 

(to  2.711  Wt.  %  B)(54) 
df  =  (0.79250  + 
0.002089  X  Wt.  %  B) 
_ +0.0075% _ 

448.  B  =  C10H12 
Tetrahydronaphthalene 

(±0.075%)  (121) 


Wt.  %  A 

d? 

100.0 

0.7847 

75.4 

0.8245 

51.7 

0.8645 

24.2 

0.9158 

7.7 

0.9465 

0.0 

0.9656 

449.  B  =  C1uH13N02 
Phenacetine  (292>  2972) 

450.  B  =  C10H14N2 
Nicotine  (93)1 
( ±0.05%)(i 70>  341) 
Wt.  %  A  df 

0.00  1.0110 

9.91  0.9884 

25.07  0.9536 

40.07  0.9200 

54.92  0 . 8875 

69.97  0.8554 

85.04  0.8251 

100.00  0.7957 

(  +  0.05  %)  (343 ,  344) 
(to  30°) 

a  |  10% 

43.27  Wt.  %  A 
0 . 9283  |  0.84 t 

58.00  Wt.  %  A 
0.8955  |  0.83 t 

74.07  Wt.  %  A 
0.8615  |  0.841 

89.76  Wt.  %  A 
0 . 8288  1  0.831 

451.  B  =  CioHisBrO 
Bromocamphor 
(±0.1%)(235) 


Wt.  %  A 

df 

100.00 

0 . 7874 

99.49 

0.7892 

95.02 

0.8040 

90.23 

0.8213 

85.68 

0.8379 

81.27 

0 . 8549 

452.  B  =  CioH160 
Camphor  (I75)1  323,  342) 
(±0.1%)(100>170) 


Wt.  %  B 

d\° 

0 

0 . 7948 

10 

0.8094 

20 

0 . 8240 

30 

0.8391 

40 

0 . 8548 

50 

0.8715 

60 

0 . 8892 

(±0.1%)  (2  35) 

Wt.  %  B 

df 

0.00 

0.7874 

0.76 

0.7886 

3.05 

0.7918 

7.54 

0.7987 

14.82 

0.8094 

24.28 

0 . 8239 

37 . 83 

0 . 8460 

50.72 

0.8671 

453.  B  =  C10H16O., 
Camphoric  acid  (293,  2961,2) 

454.  B  =  C10H18O 
Borneol  (303) 

4o5.  B  —  C10H18O3 
Ethyl  diethylacetoacetate 
( ±0.05%)(71) 


Wt.  %  A 

df 

100 . 00 

0.7875 

84.34 

0.8112 

79.26 

0 . 8200 

71.44 

0 . 8325 

8.22 

0.9491 

0.00 

0.9646 

456.  B  =  C10H20O 
Menthol 
(  ±  0.05  %)  (22  6) 
a  ]  10% 

(12.0°-27.9°) 

98.43  Wt.  %  A 
0.7994  |0. 856(1 -12.0) 

(12.0°-46.9°) 

91.73  Wt.  %  A 
0.8060  10.848(1-12.0) 

457.  B  =  C12H10 
Acenaphthene  (299)  1,2 

458.  B  —  C12H10D 
Phenyl  ether  (237)i 

459.  B  =  C12H10NO 

a-Acetnaphthalide  (129)  1,2 

460.  B  =  Ci2H2SIN 
Tetrapropylammonium  iodide 

(330)1 


461.  B  =  CuHidO 
Benzophenone 
(  +  0.01  %)(33) 


Wt.  %  A 

df 

100.000 

0.78090 

92 . 849 

0.79894 

89 . 430 

0 . 80778 

462.  B  =  C13H10O3 
Phenyl  salicylate  (294,  2 96 1,2) 

463.  B  =  C13H12N20 
Benzoylphenylhydrazine 

(129)1.2 


464.  B  =  C14H10 
Phenanthrene  (i®)1 158, 2991,2) 

465.  B  =  CioH24  0  3S 
Menthyl  benzenesulfonate 

(212)1 

466.  B  =  ClcH3202 
Palmitic  acid  (158) 

467.  B  =  C18H3402 
Oleic  acid  (57) 

468.  B  =  Ci8H3602 
Stearic  acid  (296)  1,2 

469.  B  =  C19H17N3 
Triphenylguanidine  (129)  1,2 

470.  B  =  C19H22N20 
Cinchonicine  (234) 

471.  B  =  C20H13N3O7 
Phenanthrene  picrate  (18)1 

472.  B  =  C2oH16Br208 
Methyl  di-[o-bromobenzoyl]- 

tartrate  (88) 

4/3.  B  =  C2oHi9Br2Os 
Methyl  di-[?n-bromobenzoyl]- 
tartrate  (88) 

474.  B  =  C2oHlcBr208 
Methyl  di-[p-bromobenzoyl]- 

tartrate  (88) 

475.  B  =  C20H16Cl2O8 
Methyl  di-[o-chlorobenzoyl]- 

tartrate  (88) 

476.  B  =  C2oH16C1208 
Methyl  di-[m-chlorobenzoyl]- 
tartrate  (88) 

477.  B  =  C20H16Cl2O8 
Methyl  di- [p-chloroben  zoyl  ]- 
tartrate  (88) 

478.  B  =  C20H20Oc  (87) 
Methyl  di-p-toluylglycerate 
479.  B  =  C20H20O3S 
Menthyl  naphthalene-/3-sulfo- 
nate  (212)1 

480.  B  =  C21H2206 
Ethyl  di-p-toluylglycerate  (87) 

481.  B  =  C24H42O0 
Z-Menthyl  Z- tartrate 

(±0.05%)(214) 
a  |  10% 

(19.55°-29.8°) 

97.58  Wt.  %  A 
0.7964  )0.858(Z  — 19.55) 

(18.25°-38.6°) 

92.95  Wt.  %  A 
0.8054  j0.860(Z  — 18.25) 

482.  B  =  C24H420(5 
Z-  Menthyl  d-tartrate 

(±0.05%)(226) 

a  |  10% 

(12.8°-62.7°) 

93.30  Wt.  %  A 
0.8112  j0.863(Z  — 12.8°) 

(9.7°-33.9°) 

92.07  Wt.  %  A 
0.8178  10.856(1-9.7) 


483.  B  =  C26H26N202 
Benzoylcinchonicine  (2  34) 

484.  B  =  C26H28N203S 
//-Toluenesulfonylcinchonicine 

(23<1) 

485.  B  =  C27H34N207 
Quinine  salicylate  dihydrate 

(294,  2961,2) 

486.  B  =  C28H46Os 

Z- Menthyl  diace tyl-Z-tartrate 
(±0.05%)(214) 
a  |  10% 

(21.0°-39.4°) 

96.05  Wt.  %  A 
0.7982  |0.870(<-21.0) 

(19.1°-37.2°) 

94.20  Wt.  %  A 

0.8035  [0.857(1-19.1) 

487.  B  =  C28H4608 
Z-Menthyl  diacetyl-dZ-tartrate 

1215)1 

488.  B  =  C2SH4eOs 
Z-Menthyl  diacetyl-d-tartrate 

( ±0.05%)  (2  2  6) 
a  |  10% 

(18.7°-U.3°) 

98.21  Wt.  %  A 

0.7957  [0.867(1  —  18.7) 

(13.0°^t0.2°) 

92.74  Wt.  %  A 
0.8119  |0. 861(1  -  13) 


488.1.  B  =  (/-Turpentine 
(0.05%)(i70) 


Wt.  %  A 

df 

0.00 

0.9108 

26.91 

0.8765 

53.49 

0 . 8464 

77.76 

0.8186 

100.00 

0.7957 

488.2  B  =  Z-Turpentine  (i70!1 


3421) 

(0.05%)(263) 


Wt.  %  A 

df 

0.00 

0  8648 

10.31 

0 . 8550 

32.68 

0 . 8368 

49.01 

0.8247 

68.57 

0.8108 

79.90 

0.8033 

89.89 

0.7969 

100.00 

0  7911 

v.  also  9, 

41,  82 

,  94, 

153, 

158, 

166,  175, 

181, 

188, 

232, 

266, 

268,  306, 

310,  369,  1265, 

1275, 

1276, 

1277 

C2H6O2 

Glycol 

489.  B  =  C4HI2IN 
Tetramethylammonium  iodide 

(330)1 

490.  B  =  C8H,oIN 
Tetraethylammonium  iodide 

(330>1 
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c2h7n 

Dimethylamine 
490.1.  B  =  C2H8C1N 
Dimethylamine  hydrochloride 


(±0.5%)  (358) 

37  R  J-33.5 


Wt. 

%  B 

d~ 

33.6 

4 

0 

00 

0 

.727 

2 

01 

0 

.728 

3 

99 

0 

.734 

8 

66 

0 

.740 

CoHyN 

Ethylamine 
490.2.  B  =  C2H8C1N 
Ethylamine  hydrochloride 


(+0.5%)  (358) 

37  R  J-33.5 


Wt. 

%  B 

d-tz.s 

0 

00 

0.742 

4 

07 

0.767 

9 

97 

0.771 

13 

78 

0.881 

C3H3N3O3 

Cyanuric  acid 

491.  B  =  C5H5N 
Pyridine  (79) 

CsHbCIO 

Epichlorohydrin 

492.  B  =  C8H2„IN 
Tetraethylammonium  iodide 

(329)1 

c3h5n 

Propionitrile 

493.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(330,1  3311) 

494.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330,1  3311) 

c3h5no 

Lactonitrile 
v.  269 

c3h5ns 

Ethyl  thiocyanate 

495.  B  =  C5H11N 
Piperidine 


(±0.05%)(16S) 


Mol  %  A 

dj° 

100 

0.9672 

95 

0.9766 

75 

1.0151 

55 

1 . 0534 

50 

1.0633 

45 

1.0414 

25 

0.9474 

5 

0 . 8560 

0 

0.8338 

496.  B  = 

C8H2oIN 

Tetraethylammonium  iodide 
(330)1 

C3H6Br2 

n-Propylene  bromide 
v.  311 


C.HrO 

Allyl  alcohol 
497.  B  =  C3HsO 
Propyl  alcohol  (335)  1 


498.  B 

=  CcHe 

(  ±0.05%)(335) 

Wt.  %  B 

d°4 

100.00 

0.9001 

84.19 

0.8933 

81.23 

0 . 8923 

0.00 

0.8690 

499.  B  =  CsHh06 
Ethyl  tartrate 
(±0.05%)(223) 
a  |  10  3b 

(8.6°-55.5°) 

28.27  Wt.  %  B 
0.941  |0. 917(1  -  8.6) 

(11.5°-53.0°) 

49.81  Wt.  %  B 
1.009  [0.917(1-11.5) 

c3h6o 

Acetone 

500.  B  =  C3H7NO 
Propionamide  (180) 

501.  B  =  C4H5N02 
Methyl  cyanoacetate 


(±0.05%)(329) 
OZ.  A  JO 


Wt.  %  A 

d4° 

0.00 

1.1492 

18.97 

1.0697 

41.28 

0.9862 

67.83 

0.9030 

100.00 

0.8121 

Wt.  %  A 

d*5 

0.00 

1 . 1225 

18.97 

1.0437 

41.28 

0.9607 

67.83 

0.8739 

100.00 

0 . 7851 

502.  B  =  C4H604 
Succinic  acid 
(±0.0075%)(264) 


Wt.  %  A 

df'9 

100.000 

0.80009 

99.847 

0 . 80036 

99.695 

0.80095 

99.387 

0.80216 

98.778 

0.80458 

97.571 

0.80928 

503.  B  =  C4Hf,05 
Malic  acid  (194)x 


504.  B  =  C4H7C102 
Ethyl  chloroacetate  (158) 
505.  B  =  C4HsO 
Methyl  ethyl  ketone 
(0-100  Wt.  %  A) 

(±0.025%)(248) 

d\°  =  (0.8052  -  0.0J42 
X  Wt.  %  A) 

(if  =  (0.7946  - 
0.03151  X  Wt.  %  A) 
df  =  (0.7841  - 
O.OjlGl  X  Wt.  %  A) 


df  =  (0.7734  - 
0.03172  Wt.  %  A) 

506.  B  =  C4Hi0O 


Ethyl  ether 
(±0.05)(28i) 


Mol  %  A 

< 

0 

0.7106 

20 

0.7191 

40 

0.7312 

50 

0.7383 

60 

0.7461 

80 

0.7645 

100 

0.7877 

(±0.05%)(274) 

Mol  %  A 

d246-04 

0.000 

0 . 7080 

10.764 

0.7146 

20.752 

0 . 7209 

31.186 

0 . 7280 

41.842 

0.7356 

45 . 646 

0.7385 

54.939 

0.7456 

56.104 

0.7465 

63.691 

0.7525 

72.850 

0.7607 

77.158 

0.7640 

85 . 858 

0.7720 

93.418 

0.7792 

100.000 

0.7859 

(0°-32°)(  ± 

0.25%)(79) 

a 

103b 

0  Mol  %  A 

0.736 

1.343* 

30  Mol  %  A 

0.757 

1.625* 

70  Mol  %  A 

0.785 

1.501* 

100  Mol  %  A 

0.813 

1.312* 

507.  B  =  C6H120 
Amyl  alcohol  (39)1 


508.  B  =  C6H6Br 


(±0.1%)(270) 


Mol  %  A 

d\ 

0.00 

1.518 

15.68 

1.445 

26.46 

1.382 

49.85 

1.234 

71.85 

1.074 

82.50 

0.982 

93.75 

0.875 

100.00 

0.812 

509.  B  =  Cc,H6C1 

(±0.1%)(27O) 


Mol  %  A 

d\ 

0.00 

1.127 

15.30 

1.094 

49.12 

1.003 

60.30 

0.948 

84.74 

0.878 

95.97 

0.834 

100  00 

0.812 

510.  B  = 

CoHsCIO 

o-Chlorophenol 
(±0.01%)  (28) 


Wt.  %  A 

d\ 

100.00 

0.8148 

81.51 

0.8800 

67.62 

0.9364 

50.05 

1.0138 

39.51 

1.0638 

28.99 

1.1175 

16.88 

1.1824 

8.27 

1.2282 

0.00 

1.2737 

Wt.  %  A 

d\° 

100.00 

0.8032 

81.51 

0.8689 

67.62 

0.9256 

50.05 

1 . 0032 

39.51 

1 . 0532 

28.99 

1 . 1068 

16.88 

1.1716 

8.27 

1.2170 

0.00 

1.2622 

Wt.  %  A 

dj° 

100.00 

0.7914 

81.51 

0.8577 

67.62 

0.9148 

50.05 

0 . 9924 

39.51 

1.0427 

28.99 

1.0961 

16.88 

1.1607 

8.27 

1.2058 

0.00 

1.2508 

Wt.  %  A 

dj° 

100.00 

0.7795 

81.51 

0.8466 

67.62 

0.9040 

50.05 

0.9818 

39.51 

1.0321 

28.99 

1.0855 

16.88 

1 . 1499 

8.27 

1 . 1946 

0.00 

1 . 2397 

Wt.  %  A 

dj° 

100.00 

0.7676 

81.51 

0.8354 

67.62 

0.8931 

50.05 

0.9712 

39.51 

1.0215 

28.99 

1.0747 

16.88 

1.1392 

8.27 

1 . 1834 

0.00 

1.2282 

Wt.  %  A 

d\° 

100.00 

0.7557 

81.51 

0 . 8242 

67.62 

0 . 8822 

50.05 

0.9601 

39.51 

1.0109 

28.99 

1.0641 

16.88 

1.1284 

8.27 

1.1723 

0.00 

1.2170 

Wt.  %  A 

dj° 

40.63 

0.9948 

31.77 

1.0391 

23.01 

1.0847 

15.36 

1.1241 

8.92 

1 . 1 579 

0.00 

1  2058  * 
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Wt.  %  A 

d\° 

40.63 

0.9837 

31.77 

1.0280 

23.01 

1.0735 

15.36 

1.1129 

8.92 

1 . 1467 

0.00 

1.1945 

511.  B  = 

c6h5no2 

Nitrobenzene 

(±0.1%)  (361) 

Wt.  %  A 

d\° 

0.000 

1 . 2048 

0.372 

1.2016 

0.600 

1 . 1994 

1.366 

1 . 1996 

1.864 

1.1993 

3.031 

1 . 1868 

7.083 

1.1632 

9.730 

1 . 1494 

16.100 

1.1176 

(±0.1%)(82) 

Mol  %  B 

rlf 

100 

0.7869 

75 

0 . 8970 

50 

0.9980 

25 

1 . 1005 

0 

1 . 1963 

512.  B  =  C6H6(33,1  59,1  82,1 

139,  141,1  149,  176,  3611) 

(±0.1%)  (355) 

Wt.  %  B 

d\° 

0.00 

0.8042 

21.24 

0.8323 

49.34 

0.8445 

72.14 

0.8645 

100.00 

0.8893 

Wt.  %  B 

d*° 

0.00 

0.7926 

21.24 

0.8102 

49.34 

0.8335 

72.14 

0.8534 

100.00 

0.8784 

(±0.1%)(74) 

Wt.  %  B 

df 

0.00 

0.8736 

9.33 

0 . 8668 

18.05 

0 . 8565 

24.70 

0.8507 

39.31 

0.8381 

43.28 

0.8347 

63.98 

0.8179 

74.81 

0.8080 

89.51 

0.7948 

100.00 

0 . 7862 

(±0.1%)  (355) 

Wt.  %  B 

d\° 

0.00 

0.7810 

21.24 

0.7999 

49.34 

0.8227 

72.14 

0.8425 

100.00 

0.8677 

513.  B  =  C6HcO 
Phenol 

(±0.01%)(27) 


Wt.  %  A 

d\ -9S 

Wt.  %  A 

d449-8 

100.00 

0.8033 

25.75 

0.9733 

85.81 

0.8427 

19.24 

0.9933 

73.28 

0.8769 

12.02 

1.0150 

61.94 

0.9086 

7.19 

1.0293 

50.57 

0.9407 

0.00 

1.0502 

42.21 

0 . 9642 

34.78 

0.9851 

514.  B 

=  CoH7N 

26.26 

1.0090 

Aniline 

21.06 

1.0237 

( ±0.25%)(79) 

14.61 

1.0420 

Mol  %  A 

CO 

7.15 

1 . 0622 

0 

1.021 

0.00 

1.0835 

30 

0.978 

Wt.  %  A 

d2°.°5 

70 

0.886 

100.00 

0.7914 

100 

0.810 

85.81 

0.8317 

Mol  %  A 

d41 

73.28 

0.8663 

0 

1.002 

61.94 

0 . 8984 

30 

0.966 

50.57 

0.9309 

70 

0.863 

42.21 

0.9547 

100 

0.765 

34.78 

0.9757 

( ±0.025%)(178) 

26.26 

0.9998 

50  Wt.  %  A 

21.06 

1.0146 

t 

d\ 

14.61 

1.0334 

0 

0 . 93268 

7.15 

1.0537 

25 

0.90893 

0.00 

1.0751 

40 

0.89118 

Wt.  %  A 

df-8 

55 

0.87720 

100.00 

0.7801 

70 

0 . 86282 

90.43 

0 . 8058 

80.47 

0.8338 

515.  B  =  C6Hi4,  Hexane 

72.30 

0.8573 

( ±0.1  %)(78) 

62.58 

0 . 8856 

Wt.  %  A 

d\b 

55.33 

0 . 9064 

0.00 

0.6744 

47.21 

0.9331 

22.84 

0.6913 

39.76 

0.9520 

54.20 

0.7272 

32.81 

0 . 9724 

63.94 

0.7445 

25.75 

0.9935 

73.41 

0.7558 

19.24 

1.0115 

82.55 

0.7684 

12.02 

1.0327 

91.41 

0 . 7836 

7.19 

1.0466 

100.00 

0.7977 

0.00 

1.0667 

(±0.1%)  (361) 

Wt,  %  A 

dr-1 

Wt.  %  A 

df 

100.00 

0.7678 

0.000 

0.6872 

90.43 

0.7942 

0.402 

0.6879 

80.47 

0.8225 

0.557 

0.6881 

72.30 

0.8462 

9.985 

0.6930 

62.58 

0 . 8744 

18.135 

0.6990 

55.33 

0.8953 

516.  B  = 

c7h7no2 

47.21 

39.76 

0.9221 

0.9417 

p-Nitrotoluene  (I36)i 

32.81 

0.9625 

517.  B  =  C7H8(2,  102) 

25.75 

0.9837 

(0-100  Wt.  %  B)( ±0.25%) 

19.24 

1.0022 

d^3  =  (0.799  +  0.03762 

12.02 

1.0237 

X  Wt.  %  B) 

7.19 

1.0378 

d}6  =  (0.797  +  0.03731 

0.00 

1.0583 

X  Wt.  %  B) 

Wt.  %  A 

df'8 

df  =  (0.788  +  0.03727 

100.00 

0.7561 

X  Wt.  %  B) 

90.43 

0.7832 

518.  B 

80.47 

72.30 

0.8118 

0.8337 

Gallic  acid  monohydrate  (296)i,s 

62.58 

0.8637 

519.  B 

-  C7Hi402 

55.33 

0.8847 

Amyl  acetate  (69)1 

47.21 

0.9116 

39.76 

0.9317 

520.  B 

=  C8H9NO 

32.81 

0.9530 

Acetanilide  (292)2 

521.  B  =  C8H10N4O2 
Caffeine  (292) 

522.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)(223) 

a  |  103b 

(13°— 46°) 

89.99  Wt.  %  A 
0.8304  |l  .085(4  —  13) 
(11 . 5°-36°) 

74.94  Wt.  %  A 
0.8821  |l .  102(4  —  11.5) 

523.  B  =  CsH20IN 
Tetraethylammonium  iodide 

(330,1  3311) 

524.  B  =  CgHnNO 
Methylacetanilide  (180) 

525.  B  =  C10H8 
Naphthalene  (354) 

526.  B  =  C10H14N2 
Nicotine  (x  10>  341) 

527.  B  =  C10H14O 
Thymol  (354) 

528.  B  =  Cj  oHisBrO 
Bromocamphor 


(±0.1%)(235) 

<1  A  ^2S 


Wt.  %  A 

df 

100.00 

0.7874 

99.23 

0.7901 

92.62 

0.8117 

77.07 

0.8719 

65.28 

0.9219 

51.42 

0.9884 

529.  B  = 

CioHieO 

Camphor  (354) 

(±0.1%)(175) 


Wt.  %  A 

df 

100 

0.7970 

90 

0.8135 

80 

0.8303 

70 

0 . 8469 

60 

0.8635 

(±0.1%)  (233) 

Wt.  %  A 

df 

100.00 

0.7874 

99.20 

0.7887 

96.95 

0.7915 

94.96 

0.7949 

90.01 

0.8021 

75.73 

0.8241 

62.17 

0.8461 

49.27 

0.8673 

33.06 

0.8962 

530.  B  =  C12H10O 
Diphenyl  ether 
(±0.1%)(27O) 


Mol  %  A 

dV 

0.00 

1.072 

48.43 

0.992 

73.06 

0.921 

89.40 

0.849 

100.00 

0.787 
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C3H(50. — ( Continued ) 

531.  B  =  Ci2H28IN 
Tetrapropylammonium  iodide 

(330,1  3311) 

532.  B  =  Ci3H10O 
Benzophenone 


(±0.01%)(33) 
t  \  rfiO 


Wt.  %  A 

d\° 

100.000 

0.78117 

96 . 446 

0.79017 

92 . 988 

0.79881 

89 . 305 

0.80846 

533.  B  =  C16H3202 
Palmitic  acid  (158) 


534.  B  =  C18H3402 
Oleic  acid 

(0  -  100  Wt.  %  A)  (38) 
d\°  =  (0.8859  - 
0.03756  X  Wt.  %  A)  +  0.25% 

535.  B  =  C1SH3602 
Stearic  acid  (158>  296,1,2) 

536.  B  =  C19H22N20 
Cinchonicine  (234) 

537.  B  =  C20H20O6 
Methyl  di-p-toluvlglycerate  (87) 

538.  B  =  C2iH2206 
Ethyl  di-p-toluylglycerate  (87) 

539.  B  =  C23H23N  5O7 
Picryl  cinchonicine  (234) 

540.  B  =  C26H26N202 
Benzoyl  cinchonicine  (234) 

541.  B  =  C26H28N203S 
p-Toluenesulfonylcinchonicine 

_ W _ 

v.  also  10,  42,  83,  95,  143,  159, 
189,  235,  240,  252,  312,  376, 
1265,  1275,  1277.5,  1278 

CsH^Oo 

Propionic  acid 


542.  B 

=  C6H6 

(±0.05%)  (135) 

Wt.  %  B 

dl 6 

100 . 00 

0 . 8842 

84.97 

0.8958 

62.74 

0.9183 

0.00 

0.9973 

543.  B 

=  c7h8 

(±0.05%)(135) 

Wt.  %  B 

d r 

100.00 

0.8694 

84.11 

0.8856 

70.03 

0 . 9020 

0.00 

0 . 9973 

544.  B  =  C10H16O 
Camphor  (323,  342) 

(to  50.96  Wt.  %  B)(100) 
d\°  =  (0.9948  -  0.032708 
X  Wt.  %  B)  ±  0.1% 
v.  also  167,  313 

C3H602 

Ethyl  formate 

545.  B  =  C3H602 
Methyl  acetate 


(0-100  Wt.  %  B)  (23) 
d'f  =  (0.9175  + 
O.OsWl  X  Wt.  %  B) 
±0.025% 


546.  B  =  C4H802 
Ethyl  acetate 
(±0.025%)  (2  3) 


Wt.  %  B 

d? 

0.000 

0.9175 

23 . 580 

0.9125 

46 . 094 

0 . 9083 

71.740 

0 . 9042 

100.000 

0.9001 

547.  B  = 

Cf, He  (199)1 

548.  B  —  C8H10 
Xylene  l199)1 


v.  also  1265 


C3H6O2 

Methyl  acetate 

549.  B  =  C,H7C102 
Ethyl  chloroacetate  (158) 

550.  B  =  C4H802 
Ethyl  acetate  (133) 
d\  = 

(±0.05%)(157) 

0  Mol  %  B 
0.9559(1  -  0.0012470 
25  Mol  %  B 
0.9500(1  -  0.0013790 
50  Mol  %  B 
0.9384(1  -  0. 0012780 
100  Mol  %  B 


0.9230(1  -  0.0013710 
(±0.025%)(23) 


Wt.  %  B 

d V 

0.000 

0.9346 

21.036 

0 . 9258 

44 . 555 

0.9171 

71.008 

0 . 9084 

100.000 

0.9001 

551.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 


552.  B  =  C(jH|j  (35,  158,  1991) 

553.  B  =  C6H1203 
Paraldehyde  (158) 

554.  B  =  C8H10 
Xylene  (199)1 

555.  B  =  C10H8 
Naphthalene  (54d  158) 

556.  B  =  C12HioN2 
Azobenzene  (158) 

557.  B  =  C14H1U 
Phenanthrene  (158) 

v.  also  11,  377,  545,  1265 

c3h7no 

M  etliylacetamide 

558.  B  =  C5H5N 
Pyridine 

( ±0.05%)(70) 


Wt.  %  B 

df 

100.00 

0.9746 

93.41 

0.9786 

88.80 

0.9819 

83.56 

0  9844 

c3h7no 

Propionamide 

559.  B  =  C3H5N  „ 
Pyridine 

(to  23.75  Wt.  %  A)(70) 
d\6  =  (0.9746  + 
0.00299  X  Wt.  %  A)  ±0.05% 

560.  B  =  C6H6  (i  8<>) 
v.  also  96,  378,  500 

c3h7no2 

Urethane 

561.  B  =  C3HsO 
Propyl  alcohol  (2  99)i 

562.  B  =  C4H10O 
Ethyl  ether  ( ±0.01%)(261-1) 


Wt.  %  A 

d\° 

0 

0.7137 

1 

0.7167 

2 

0.7197 

3 

0 . 7227 

4 

0.7258 

5 

0.7289 

10 

0.7442 

20 

0 . 7754 

30 

0 . 8083 

40 

0 . 8430 

563.  B  =  C5ELN 
Pyridine 
( ±0.05%)(70) 


Wt.  %  B 
100.00 
90.91 
85.04 

dT 

0.9746 

0 . 9832 
0.9899 

564.  B  =  C6H6 

±0.01%(26i-i'i 

Wt.  %  A 

dl° 

0 

0.8784 

1 

0.8800 

2 

0.8815 

3 

0.8831 

4 

0.S846 

5 

0.8862 

10 

0.8942 

565.  B  =  C7H8  (299)1.2 


v.  also  97,  190,  379 

CHsO 

Propyl  alcohol 

566.  B  =  C3H803 
Glycerol  (200)1 

567.  B  =  C4H605 
Malic  acid  (194)1 


568.  B 

-  C4H10O 

Ethyl  ether 

(±0.025%)  (9) 

Wt.  %  B 

df 

0.00 

0.8012 

10.93 

0.7920 

22.99 

0 . 7820 

34.92 

0.7732 

Wt. 

%  B 

df 

47 

.16 

0.7596 

59 

.89 

0.7477 

72 

.97 

0.7345 

86 

.22 

0.7204 

100 

00 

0 . 7079 

569.  B 

=  CeHe 

(133,  233,1  238,1 

351) 

570.  B 

=  c6h7n 

Aniline 


4  — 

(±0.05%)  (157) 

100.0  Mol  %  B 
1.0415(1  -  0.038440 
65.0  Mol  %  B 
0.9798(1  -  0.03878l) 

20.3  Mol  %  B 
0.8856(1  -  0.0010140 
0.0  Mol  %  B 
0.8210(1  -  0.001024Q 

571.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)(2°3,  288) 
a  |  103b 

(20°-69.6°) 

0.00  Wt.  %  B 
0.8041  |0.840  (<- 20) 

(16.6°-32.5°) 

2.50  Wt.  %  B 
0.8148  |0.811  (4-16.6) 

(16.7°-80.2°) 

5.00  Wt.  %  B 
0.8212  10.865(4-16.7) 

(23.5°-79.6°) 

7.71  Wt.  %  B 
0.8238  (0.844(4  -  23.5) 

(17.7°-70.6°) 

25.00  Wt.  %  B 
0.8811  |0.899  (4  -  17.7) 

(19.8°-80.2°) 

49.83  Wt.  %  B 
0.9678  10.958(4  -  19.8) 

(21°-71 .2°) 

74.99  Wt.  %  B 
1.0746  [0.995  (4  -  21) 

572.  B  =  CioHs 
Naphthalene  (2  99)i 

573.  B  =  C10H14N2 
Nicotine  (110>  341) 

574.  B  =  ChoHieO 
Camphor  (32  3,  342) 


(±0.1%)(ioo) 


Wt.  %  B 

d\° 

0.00 

0.8046 

12.19 

0.8210 

23.90 

0 . 8380 

35.10 

0.8543 

45.93 

0.8709 

56.37 

0 . 8S74 

575. 

B 

=  c12h10 

Acenaphthene  (299)i 

v.  also  43, 

00 

160,  168, 

191, 

276, 

381, 

,  497,  561 
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C3H8O2 
Methylal 
v.  44 


C3Hs03 

Glycerol 

576.  B  =  C4Hc,04 
Succinic  acid  (116)1,2 


577.  B  =  C5H120 
Isoamyl  alcohol  (200)1 


578.  B  =  CsH1406 
Ethyl  tartrate 


(±0.01%)(l3l) 

07.  Ti  rl  16 


Wt.  %  B 

d\6 

100 . 000 

1.20990 

86 . 833 

1.22034 

77.577 

1.22674 

68.038 

1.23262 

60.224 

1.23693 

54.263 

1.24028 

47.663 

1.24376 

42.513 

1.24636 

37.676 

1 . 24869 

0.000 

1 . 26396 

(±0.05%)(203,  288,  344) 

a 

103b 

(13.2°-99.5°) 

0.00  Wt.  %  B 
1.2647  |0.642(£  —  13.2) 

(17.1°— 99°) 

4.99  Wt.  %  B 
1.2616  |0. 664(4  -  17.1) 

(17.3°-99.5°j 
9.91  Wt.  %  B 
1.2597  |0.678(t-17.3) 

(8.5°— 100°) 

23.46  Wt.  %  B 
1.2596  |  0.717(4  -  S. 5) 

(10°-100°) 

48.13  Wt.  %  B 
1.2478  |0.812(4-10) 

(19°-100°) 

69.93  Wt.  %  B 
1.2287  10.882(4  -  19) 

(8°-100°) 

89.98  Wt.  %  B 
1.2269  |0.972(4  -  8) 

(16.8°-99.4°) 

100.00  Wt.  %  B 
1.2085  11.016(4  -  16.8) 

v.  also  192,  382,  566,  1274 


C4H20.1 

Acetylene  dicarboxylic  acid 
v.  193 


C4H4O4 

Fumaric  acid 
v.  194 


c4h5ci3o2 

Ethyl  trichloroacetate 
579.  B  =  C4H802 
Ethyl  acetate  (158) 
d\  = 

<±0.0S%)(*57) 


0  Mol  %  B 
1.4126(1  -  0.0010164) 

25  Mol  %  B 
1.3217(1  -  0.0010594) 

50  Mol  %  B 
1.2141(1  -  0.0011324) 

75  Mol  %  B 
1.0839(1  -  0.0012004) 

100  Mol  %  B 
0.9230(1  -  0,0013714) 

580.  B  =  C4H10O 
Ethyl  ether  (7  58) 

581.  B  =  Cc.H5N02 

Nitrobenzene  (158) 

582,  B  =  C6H6  (158) 

583.  B  =  C6H14 
Hexane  (*  58) 

584.  B  =  C8H802 
Methyl  benzoate  (158) 

585.  B  =  C14H10 
Phenanthrene  (158) 

v.  also  277,  340 

c4h5no2 

Methyl  cyanoacetate 
586.  B  =  C8H2oIN 
Tetraethylammonium  iodide 
(330)1 

v.  also  501 


C4Hr,N02 

Succinimide 
v.  383 


C4H5NS 

Allyl  thiocyanate 

587.  B  =  C5H5N 
Pyridine  (i65)i 

588.  B  =  C5H„N 
Piperidine 


(±0.05%)  (165) 


Mol  %  A 

df 

100 

1.0125 

90 

1.0200 

75 

1 . 0692 

60 

1.0768 

55 

1.0813 

52 

1.0818 

50 

1.0804 

48 

1 . 0708 

45 

1.0571 

40 

1 . 0382 

25 

0 . 9728 

10 

0.9032 

0 

0.8565 

Mol  %  A 

d\° 

100 

0.9885 

55 

1.0638 

52 

1.0666 

50 

1 . 0668 

48 

1 . 0577 

45 

1.0447 

0 

0.8338 

Mol  %  A 

ds4° 

100 

0.9537 

55 

1 . 0450 

52 

1.0457 

50 

1.0451 

48 

1.0337 

45 

1.0249 

10 

0 . 8526 

0 

0 . 8035 

589.  B 

=  C7H9N 

Methylaniline 

(±0.05%)  (165) 

Mol  %  A 

df 

100 

1.0124 

90 

1.0362 

75 

1 . 0586 

60 

1.0845 

52 

1.0970 

50 

1 . 0978 

48 

1.0929 

45 

1.0821 

40 

1 . 0703 

25 

1.0294 

10 

1.0282 

0 

0.9841 

Mol  %  A 

dj° 

100 

0.9885 

90 

1.0170 

75 

1.0346 

60 

1 . 0620 

52 

1.0677 

50 

1.0770 

48 

1.0723 

45 

1.0697 

40 

1.0508 

25 

1.0093 

10 

0.9857 

0 

0.9634 

v.  also  384 

c4h6o3 

Acetic  anhydride 

590.  B  = 

-  CeHnCL 

Paraldehyde 

(±  0.075  %)(68,  150) 

Wt.  %  A 

d\° 

100 . 00 

1.0897 

90.00 

1.0813 

70.04 

1.0633 

50.00 

1.0474 

30.01 

1.0309 

9.98 

1.0104 

0.00 

1 . 0037 

Wt.  %  A 

d46'6 

100 . 00 

1 . 0096 

90.00 

1.0019 

70.04 

0.9860 

50.00 

0.9702 

30.01 

0.9533 

9.98 

0.9367 

0.00 

0.9248 

v.  also  314 

c4h6o4 

Succinic  acid 

v.  195,  385,  502,  576 

CiHoOs 

Malic  acid 
v.  196,  386,  503,  567 

c4h6o6 

Tartaric  acid 

591.  B  =  C4Hi0O 
Ethyl  ether  (206)1,2 

592.  B  =  C5H120 
Isoamyl  alcohol  (2 96)  1,2 
593.  B  =  CHE  (296) i.~ 

v.  also  12,  387 

C4H7C102 

Ethyl  chloroacetate 

594.  B  =  C4H802 
Ethyl  acetate  (158) 

595.  B  =  C5H10O2 
Methyl  butyrate  (158) 

596.  B  =  CcH4Br2 
p-Dibromobenzene  (158) 

597,  B  =  CfiH6  Q58) 

598.  B  =  C6HI0O3 
Ethyl  acetoacetate  (158) 

599.  B  =  C6H14 
Hexane  (158) 

600.  B  =  C7Hi402 
Isoamyl  acetate  (158) 

601.  B  =  CrH1402 
Propyl  butyrate  (158) 

602.  B  =  CsH802 
Methyl  benzoate  (158) 

603.  B  =  C10H8 
Naphthalene  (158) 

604.  B  =  Ci0H16O 
d-Camphor 

(14.23-54.22  Wt.  %  B)07°) 
df  =  (1.1224  -  0.0021 
(Wt.  %  B  -  14,23))  ±0.1% 

605.  B  =  C12H10N2 
Azobenzene  (158) 

606.  B  =  C14Hl0 

Phenanthrene  (158) 

607.  B  =  Cl8H3602 
Stearic  acid  (158) 
v.  also  278,  341,  504,  549 

c4h8o 

Methyl  ethyl  ketone 
v.  505 


c4h8o2 

Butyric  acid 
608.  B  =  C5H5N 
Pyridine 


( ±0.25%)(312) 

07  r  ^20 


Mol  %  B 

d\° 

100.0 

0.976 

81.8 

0.982 

64.2 

0.988 

52.8 

0.993 

42.9 

0.998 

25.6 

0.991 

15.2 

0.984 

0.0 

0.965 
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609.  B 

=  C6Ho 

( ±0.05%)(135) 

Wt. 

%  B 

46 

100 

00 

0 . 8842 

93 

97 

0.8866 

65 

81 

0 . 9059 

0 

00 

0.9633 

610.  B 

=  c7h8 

(±0.05%)(135) 

Wt. 

%  B 

d\e 

100 

00 

0 . 8694 

90 

23 

0.8771 

64 

09 

0.8996 

0 

00 

0.9633 

611.  B  =  C10H16O 
Camphor  (323>  342) 


v.  also  169,  197,  315,  388 

C4HSO2 

Isobutyric  acid 
612,  B  =  C6H6  (233)  i 

v.  also  45 

C4H8O2 

Ethyl  acetate 

613.  B  =  C4H802 
Propyl  formate 

(to  40°) (+0.025%) C24) 
a  1  103b 

100.00  Wt.  %  A 
0.92425  |  1.218* 

49.754  Wt.  %  A 
0 . 92360  |  1 . 183* 

0.00  Wt.  %  A 
0.92335  1  1.153* 

614.  B  =  C6H6N 
Pyridine 

(to  55°)(  ±0.025%)(178) 


50  W 

t.  %  A 

a 

10% 

0 . 9573 

1.071* 

615.  B  = 

C6Hi0O2 

Isobutyl  formate 
(to  40°)  (+0.025%)  (2 4) 
a  |  103b 

100.00  Wt.  %  A 
0.92425  |  1.218* 

54.886  Wt.  %  A 
0.91535  |  1.145* 

0.00  Wt.  %  A 
0 . 90660  1  1 . 075* 

616.  B  =  C5H10O2 
Ethyl  propionate  (351>  3521) 

617.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 


(±0.005%)(318) 

at  U  U25 


Wt.  %  B 

dj‘ 

0.000 

0.89450 

3.165 

0.91100 

5.302 

0.92152 

7.100 

0.93073 

12.355 

0.95939 

20  100 

1 . 00447 

618.  B  =  C6H4N204 
m-Dinitrobenzene  (158) 


(±0.005%)(47,  l87) 

Wt.  %  A 

dj° 

100.00 

0.88894 

74.25 

0.99199 

72.36 

1.00014 

69.15 

1.01473 

68.14 

1.01935 

67.40 

1.02287 

65.78 

1.03021 

65.56 

1.03118 

60.86 

1.05349 

56.79 

1.07333 

0.00 

1 . 56563 

( ±0.025%)(318) 
a  |  10% 

(15°-70°) 

100.00  Wt.  %  A 
0.90728  |  1 . 259(*  —  15) 

(20°-60°) 

96.411  Wt.  %  A 
0.91366  |  1 . 232(*  —  20) 

(15°-60°) 

93.971  Wt.  %  A 
0.92868  |  1 . 226(<  -  15) 

(20°-60°) 

85.831  Wt.  %  A 
0.95438  |  1 . 206(*  —  20) 


619.  B  =  C6H6N02 
Nitrobenzene  (158) 


( ±0.075%)(122) 

or  4 


Wt.  %  A 

< 

0.00 

1.2034 

15.00 

1.1500 

29.24 

1 . 1023 

36.57 

1.0780 

55.55 

1.0193 

79.98 

0.9499 

92.02 

0.9191 

100 . 00 

0 . 8976 

( ±0.0075%)(171) 

Wt.  %  A 

df 

0.000 

1 . 19824 

24.466 

1.11280 

43 . 892 

1.05007 

77.100 

0.95398 

100.000 

0.89415 

(50  Wt.  %  A)( 

±0.025%)  (178) 

* 

d\ 

0 

1.0578 

25 

1.0303 

40 

1.0135 

55 

0.9970 

70 

0.9791 

620.  B  =  C6H6  (122,  142,  158, 
176,  2631) 

( ±0.0075%)(171) 


Wt.  %  B 

df 

0.000 

0.89415 

15.594 

0.89036 

51 . 404 

0.88262 

80.803 

0.87738 

100.000 

0.87420 

( +0.025%)(i 78) 


50  W 

t.  %  B 

a 

10% 

0.9105 

1.2* 

621.  B 

=  c6h6o2 

Resorcinol  (43) 

0-100  Wt.  %  B 

^  =  [1.12616  - 

0.0242025  Wt.  %  B  + 
0.0412997(Wt.  %  B)2  - 
0.07264(Wt.  %  B)3]( +0.005%) 

622.  B  =  C6H7N 
Aniline 


(±0.25%)(345) 


Mol  %  B 

d\ 

100.0 

1.034 

93.9 

1.033 

88.9 

1.028 

85.5 

1.024 

84.2 

1.022 

77.6 

1.015 

74.9 

1.012 

67.2 

1.004 

50.8 

0.985 

42.8 

0.978 

22.3 

0.952 

15.2 

0.944 

0.0 

0.923 

Mol  %  B 

dr9 

0.0 

0.932 

27.0 

0.966 

78.0 

1.210 

Mol  %  B 

dr10 

0.0 

0.933 

14.4 

0.955 

20.0 

0.960 

Mol  %  B 

dr19-5 

45.1 

1.012 

27.0 

0.976 

0.0 

0.941 

623.  B  —  C6Hio08 
Citric  acid  monohydrate 

(296)1,2 


624.  B  =  C6H1203 
Paraldehyde  (158) 

625.  B  =  C6H14 
Hexane  (158) 

626.  B  =  C7H8 
Toluene  (158) 


(±0.0075%)  (I74) 

07  A  U26 


Wt.  %  A 

df 

100 . 000 

0.88909 

84.292 

0 . 88342 

54.699 

0 . 87292 

28 . 745 

0.86401 

0.000 

0 . 85448 

627.  B  =  C7H806 
Gallic  acid  monohydrate 

(296)1,2 


628.  B  =  C7H1402 
Isoamyl  acetate  (".  133) 


4  = 

( ±0.05%)(! 57) 

0  Mol  %  B 
0.9230(1  -  0.001710*) 
51  Mol  %  B 
0.9005(1  -  0.001176*) 
100  Mol  %  B 
0.8864(1  -  0.001087*) 

629.  B  =  C8H802 
Methyl  benzoate  (158) 

630.  B  =  C8Hio 
Ethyl  benzene 

(to  40°)  (±0.025%)  (2  4) 
a  |  10% 

100  Wt.  %  A 
0.92425  |  1.218* 

54.969  Wt.  %  A 

0.90635  |  1.033* 

0.00  Wt.  %  A 
0.89130  |  0.886* 


631.  B  =  CsHnN 
Dimethylaniline 
( ±0.075%)(122) 


Wt.  %  A 

df 

100.00 

0.8977 

90.64 

0.9038 

81.57 

0.9097 

60.11 

0.9215 

49.92 

0.9319 

22.68 

0.9431 

9.93 

0.9503 

0.00 

0 . 9558 

632.  B 

=  c8h14o4 

Ethyl  succinate 
d\  = 

(±0.05%)(157) 

0  Mol  %  A 
1.0607(1  -  0.03978<) 
10  Mol  %  A 
1.0534(1  -  0.03969*) 
25  Mol  %  A 
1.0301(1  -  0.021026<) 
37.5  Mol  %  A 
1.0294(1  -  0.021041*) 
50  Mol  %  A 
1.0171(1  -  0.021032*) 
75  Mol  %  A 
0.9816(1  -  0.021179*) 
100  Mol  %  A 
0.9230(1  -  0.021371*) 
633.  B  =  C9H10O2 


Ethyl  benzoate 
(±0.1%)(152) 


Mol  %  A 

df 

100.00 

0.8948 

89.92 

0.9204 

79.77 

0.9440 

69.89 

0.9598 

59.98 

0.9740 

50.44 

0.9866 

39.73 

0.9992 

31.31 

1.0101 

20.88 

1 . 0223 

12.16 

1 . 0320 

0.00 

1.0431* 

DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C4H802  TO  C4HluO 
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d\  = 

(±0.05%)  (157) 

0  Mol  %  A 
1.0648(1  -  0.0S856<) 

25  Mol  %  A 
1.0458(1  -  0.03893<) 

50  Mol  %  A 
1.0329(1  -  0.039640 
75  Mol  %  A 
0.9726(1  -  0.001040 
100  Mol  %  A 
0.9230(1  -  0.003710 

634.  B  =  CioHg 
Naphthalene  (158) 

(to  2.808  Wt.  %  B)  (51) 
48  =  (0.90299  +  0.001321 
Wt.  %  B)  ±0.0075% 

635.  B  =  CI0H14 
Durene 

(to  12.531  Wt.  %  B)(3i8) 
d25  =  (0.89450  -  0.0S1979 
Wt.  %  B)  ±0.005% 

636.  B  =  Ci„H16BrO 


Bromocamphor 

(±0.1%)(235) 


Wt.  %  A 

d246 

100.00 

0.8947 

99.54 

0.8959 

95.61 

0.9083 

79.24 

0.9630 

68.11 

1.0031 

61.10 

1.0286 

637.  B 

=  CioHicO 

d-Camphor 

(tO  50  Wt.  %  B)(170,  175,  263) 
d\a  =  (0.8966  +  0.03672 
Wt.  %  B) 

±0.1% 

(to  51.69  Wt.  %  B) (235) 
df  =  (0.8948  +  0.0365 
Wt.  %  B) 

_ ±0.1% _ 

638.  B  =  C10H22O 
Isoamyl  ether 

(±0.05%)(157) 

d\  = 

0  Mol  %  A 
0.8048(1  -  0.0,10170 
25  Mol  %  A 
0.8210(1  -  0.021056<) 

50  Mol  %  A 
0.8413(1  -  0.0210960 
75  Mol  %  A 
0.8737(1  -  0.0,12020 
100  Mol  %  A 
0.9230(1  -  0.021371Q 

639.  B  =  Ci2Hio 

Acenaphthene  (158) 
(±0.005%)  (3 18) 


Wt.  %  A 

dj‘ 

100.000 

0.89450 

96.368 

0.90103 

93 . 439 

0.90642 

89 . 090 

0.91389 

640.  B  =  C12H10 
Diphenyl  (158) 

(to  17.194  Wt.  %  B)  (3 1 8) 
df  =  (0.89450  +  0.021382 
Wt.  %  B)  ±0,005% 

641.  B  =  C12Hi0N2 
Azobenzene  (i  58) 

642.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330)1 

643.  B  =  C14H80, 
Phenanthraquinone  (297, 1 

3171.2) 

644.  B  =  C14H10 
Phenanthrene  (158) 

( ±0.025%)(318) 
a  I  103b 

(15°-70°) 

100.000  Wt.  %  A 
0.90728  |  1.259(4  -15) 

(15°— 60°) 

93.526  Wt.  %  A 
0.91550  I  1 . 1213(4  —  15) 
91.616  Wt.  %  A 
0.92353  |  1.188(4  -15) 

(20°-70°) 

84.152  Wt.  %  A 
0.93231  11,142(4-20) 

645.  B  =  C14Hi0Oo 


Benzil  (158) 
(±0.005%)  (31 8) 

of  A 


Wt.  %  A 

df 

100 . 000 

0 . 89450 

98.006 

0.89911 

95.775 

0.90415 

93 . 009 

0.91066 

84.862 

0.92978 

646.  B  = 

Ci4Hi202 

Benzyl  benzoate  (±0.1%)  (i52) 

Mol  %  A 

df 

100.00 

0 . 8948 

89.80 

0.9394 

79.90 

0.9720 

69.73 

0.9988 

58.63 

1 . 0247 

50.00 

1.0454 

40.01 

1.0625 

30.02 

1.0778 

23.47 

1.0867 

14.26 

1.0975 

7.84 

1.1048 

0.00 

1.1121 

647.  B  = 

Ci6H3202 

Palmitic  acid  (158) 

648.  B  —  C18H3602 
Stearic  acid  (158,  2961,2) 


649.  B  —  C19H16 
Tripheny lmethane  ( 1 5  8 ) 


(±0.005%)(3i8) 

Of  A 


Wt.  %  A 

d26 

100.000 

0 . 89450 

98.222 

0.89764 

93 . 655 

0.90481 

90.506 

0.90981 

v.  also  13,  46,  161,  236,  316,  342, 
362,  389,  546,  550,  579,  594, 
1265,  1279 

c4h8o2 

Methyl  propionate 
650.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 

651.  B  =  C,H,  (158) 

652.  B  =  C10H8 
Naphthalene  (X58) 

653.  B  =  Ci2H10N2 
Azobenzene  (I58) 

C4H8O0 

Propyl  formate 

654.  B  =  C6H10O2 
Isobutyl  formate 

(0°-40°)(  ±0.025  %)(24) 
a  |  103b 

0  Wt.  %  B 
0.9234  |  1.1534 

46.265  Wt.  %  B 
0.9149  |  1.1144 

100.00  Wt.  %  B 
0.9066  |  1.0754 

v.  also  613 

C4H8O3 

Methyl  4-lactate 

655.  B  =  C6H5N02 
Nitrobenzene 

(±0.05%)(2H) 
a  |  103b 

(-75°  to  +125°) 

0  Wt.  %  B 

1.2040  |1.158(4  +  75) 

(16°-141°) 

90.12  Wt.  %  B 
1.1918  |1.000(4-16) 

v.  also  253 

C4H9NO 

Butyramide 
v.  390 


c4h9no2 

Methylurethane 

656.  B  =  C10H20O 
Menthol 

(55.6°-99°)(  ±0.25%)(273) 

a  |  103b 

0.00  Mol  %  B 
1.136  1+060(4-55.6) 

14.12  Mol  %  B 

1.027  10.945(4-55.6) 

38.72  Mol  %  B 
0.961  |0.853(4-55.6) 

58.13  Mol  %  B 

0.923  |0.829(4-55.6) 

72.21  Mol  %  B 
0.904  10.898(4-55.6) 

85.50  Mol  %  B 
0.884  10.807(4-55.6) 

100.00  Mol  %  B 
0.869  10.737(4-55.6) 


C  4H 10O 

rc-Butyl  alcohol 
657.  B  =  CcH6  (2  38)1 


658.  B 

—  CioHi2 

Tetrahydronaphthalene 

(±0.075%)  (121) 

Wt.  %  A 

j26 

d4 

100.00 

0 . 8037 

71.66 

0.8441 

42.87 

0.8878 

28.70 

0.9105 

15.10 

0.9335 

0.00 

0.9656 

659.  B  =  C10H18 
Decahydronaphthalene 
(±0.075%)  (121) 


Wt.  %  A 

d46 

100.00 

0.8037 

67.62 

0 . 8262 

50.57 

0.8385 

32.88 

0 . 8520 

17.41 

0 . 8640 

10.20 

0 . 8702 

0.00 

0 . 8790 

C4H10O 

Isobutyl  alcohol 
660.  B  =  C6H6N02 
Nitrobenzene  (i92>  328) 

661.  B  =  C6H6  (233,1  351) 


662.  B  =  C7H6N 
Cyanobenzene  (i92,  328) 


663.  B  =  C8Hi406 
Ethyl  tartrate  (235, 1  340,1  3431) 

(±0.1%)(204,  288) 
a  |  103b 

(16.9°— 83.7°) 

100.00  Wt.  %  A 
0.8053  j0.854(4-16.9) 

(18.5°-80.1°) 

95.00  Wt.  %  A 
0.8174  |0.854(4-18.5) 

(19.7°-83.4°) 

90.00  Wt.  %  A 
0.8311  10.863(4-19.7) 

(14.7°-77.2°) 

75.00  Wt.  %  A 
0.8812  10.896(4-14.7) 

(16°— 77.6°) 

49.99  Wt.  %  A 
0.9683  1  0.941(4  -  16) 

(17.4°-82.8°) 

37.16  Wt.  %  A 
1.0198  10,971(4-17.4) 

(18.4°-78.8°) 

24.97  Wt.  %  A 
1.0738  10.986(4-18.4) 

(16.8°-99.4°) 

0.00  Wt.  %  A 
1.2085  |  1.016(4-16.8) 

664.  B  =  Ci0H14N2 
Nicotine  (343)i 
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C4H10O. — ( Continued ) 
665.  B  =  C10H16O 
Camphor  (323,  342) 
(±0.1%)(233) 


Wt.  %  A 

df 

100.00 

0.7994 

99.02 

0 . 8007 

95 . 06 

0 . 8065 

76.02 

0 . 8330 

53 . 85 

0.8666 

43 . 35 

0.8825 

666.  B  =  C10H13Og 
Dipropyl  tartrate 
(20°-60°)(  ±0.1%)(340) 
a  |  10% 

0.00  Wt.  %  A 
1.1389  |0.9050(*  -  20) 

21.21  Wt.  %  A 
1.0492  |0.9125(f  -  20) 

41.24  Wt.  %  A 
0.9750  [0.8800(f  —  20) 

59.15  Wt.  %  A 
0.9172  |0.8425(i  -  20) 

76.84  Wt.  %  A 
0.8645  |0.8200(<  —  20) 

84.69  Wt.  %  A 
0.8449  |0.8100(i  -  20) 


v.  also  47,  170,  198,  391 


C4H10O 

Trimethylcarbinol 

667.  B 

=  c6h6o 

Phenol 

(±0.075%)(232) 

Wt.  %  B 

df 

79.63 

1.0032 

49.25 

0.9105 

29.23 

0.8571 

24.87 

0.8442 

0.00 

0.7825 

Wt.  %  B 

df 

100.00 

1 . 0455 

79.63 

0.9852 

49.25 

0.8918 

29.23 

0.8375 

24.87 

0 . 8238 

0.00 

0.7561 

C4H10O 

Ethyl  ether 

668.  B 

=  c6h10 

Amylene  (i°3) 

669.  B 

=  c5h12 

Pentane  (61) 

670.  B  = 

-  C6H4Br2 

p-Dibromobenzene  (158) 

( ±0.005%)(318) 

Wt.  %  B 

df 

0.000 

0.70803 

2.712 

0.72129 

7.492 

0.74567 

7.801 

0.74708 

15.710 

0.79138 

671.  B  =  CcH6N02 


Nitrobenzene 
( ±0.05%)(1  °7) 


Wt.  %  A 

df 

0.00 

1 . 2037 

10.35 

1 . 1340 

20.21 

1.0729 

34.34 

0.9946 

48.85 

0.9212 

65.87 

0.8430 

84.21 

0.7710 

100.00 

0.7132 

672.  B  =  C6Ho  (32, ■ 1  33,  59,1 

61,  95,1  103,  158,  171,1 
240,  280,1  282,1  3551) 

(to  40°)  (  +  0.0075%)  (ioi) 

_1_ 

d{  ~ 

0.000  Wt.  %  B 
1.35729(1  +  0.0215006Z 
+  0.054370i2) 

16.294  Wt.  %  B 
1.31370(1  +  0.0214371< 

+  0.063355t2) 

29.813  Wt.  %  B 
1.27993(1  +  0.0213536i 
+  0.053660i2) 

51.087  Wt.  %  B 
1.22752(1  +  0.0212790£ 

+  0.062570 t2) 

69.739  Wt.  %  B 
1.18308(1  +  0.0212260f 
+  0.0623S0<2) 

84.946  Wt.  %  B 
1.14745(1  +  0.0211965£ 

+  0.061850£2) 

100.00  Wt.  %  B 
1.11235(1  +  0.0211715< 
_ +  0.06155^) _ 

673.  B  -  C6H7N 
Aniline 


(±0.05%)  (107) 


Wt.  %  B 

df 

100.00 

1.0220 

85.46 

0.9732 

69.22 

0.9210 

55.55 

0.8785 

45.80 

0.8487 

44.15 

0.8437 

37.81 

0 . 8247 

28.23 

0 . 7961 

19.62 

0.7705 

0.00 

0.7131 

674.  B 

=  cgh8o7 

Citric  acid  (296)1.2 

675.  B  =  C6H10Or 

Citric  acid  monohydrate  (296)1,2 

676.  B  =  C7H602 
Benzoic  acid  (296, 1,2  303) 

677.  B  =  C7H0O3 
Salicylic  acid  (296,1,2  303) 

678.  B  =  C7H8 
Toluene 

(15°-35°)(  ±0.05%)  (95) 


a  |  103b 

71.30  Wt.  %  A 
0.7628  1  1.10(i  -  15) 

45.25  Wt.  %  A 
0.8012  |  0.99(<  -  15) 

21.60  Wt.  %  A 
0.8388  I  1.16(f  -  15) 

679.  B  =  C7HsO 
Benzyl  alcohol  (i°) 

680.  B  =  C7H806 
Gallic  acid  monohydrate  (296)1,2 

681.  B  =  C8H802 
Methyl  benzoate  (158) 

682.  B  =  C8HioO 
Phenetole 


(±0.1%)(152) 

V  A 


Mol  %  A 

df 

100.00 

0.7139 

90.04 

0.7458 

83.03 

0.7656 

75.85 

0.7891 

68.82 

0.8059 

60.48 

0 . 8283 

55.79 

0.8387 

51.06 

0 . 8488 

45.01 

0.8628 

35.16 

0.8853 

30.26 

0 . 8970 

25.23 

0 . 9083 

18.55 

0 . 9230 

9.75 

0.9427 

7.45 

0.9471 

0.00 

0.9618 

683.  B  =  C10H7Br 
a-Bromonaphthalene  (61) 


684.  B  =  C10H8 
Naphthalene  (34,1  158,  303) 


( ±0.005%)(85) 

07.  A 


Wt.  %  A 

df 

100.000 

0.71640 

94.759 

0.73043 

90.167 

0 . 74298 

84.903 

0.75747 

80.088 

0.77094 

74.490 

0.78699 

70.342 

0.79939 

685.  B  = 

CioH14N2 

Nicotine  (110,  341) 

686.  B  =  C10H16O 
d-Camphor  (53) 


687.  B  =  Ci0H16O4 
Camphoric  acid  (296)1,2 

688.  B  =  CioH„Cl 
Pinene  hydrochloride  (53) 

(9.11-63.26  Wt.  %  B) 
df  =  (0.735  +  0.022825 
(Wt.  %  B  -  9.11))  ±0,5% 

689.  B  =  C12H10 
Acenaphthene  (158) 
(±0.005%)  (3i 8) 


Wt.  %  A 

df 

100.000 

0.70803 

96.189 

0.71935 

93.607 

0 . 72723 

92.521 

0.73034 

690.  B  =  Ci2H10 
Diphenyl 
(±0.005%)  (3  48) 

07  A  ^25 


Wt.  %  A 

df 

100.000 

0.70803 

97.886 

0.71351 

96 . 350 

0.71759 

91.945 

0 . 72962 

88 . 797 

0.73904 

691.  B  —  Ci2Hi0N2 
Azobenzene  (158) 
(±0.005%)  (3i  8) 


Wt.  %  B 

df 

0.000 

0.70803 

2.014 

0.71366 

5.831 

0.72486 

7.691 

0.73336 

16.592 

0.75798 

692.  B  =  Ci2H10O 
Diphenyl  ether 
(±0.1%)  (152) 

07  A  ^25 


Wt.  %  A 

df 

100.00 

0.7139 

90.92 

0.7601 

78.26 

0.8213 

70.88 

0.8554 

60.76 

0.8974 

51.02 

0.9311 

42.35 

0.9583 

32.97 

0.9862 

21.93 

1.0181 

13.18 

1 . 0387 

7.04 

1.0542 

0.00 

1 . 0706 

693.  B 

ChHio 

Phenanthrene  (158) 
694.  B  =  ChH10O2 


Benzil  (I58) 
(±0.005%)  (3 18) 


Wt.  %  A 

df 

100.000 

0.70S03 

97 . 900 

0.71475 

95.182 

0.72378 

89 . 507 

0 . 74309 

695.  B  = 

-  CieH32  0  2 

Palmitic  acid  (158) 

696.  B  =  C18H3402 
Oleic  acid 


(±0.25%)(38) 


Wt.  %  A 

df 

0.00 

0.8859 

9.52 

0.8690 

24.55 

0 . 8429 

40.91 

0.8118 

53.29 

0.7896 

100 . 00 

0.7010 

697.  B  =  C18H3602 
Stearic  acid  (2  96)1.2 


DENSITY— NON- AQUEOUS  SOLUTIONS:  A  =  C4H10O  TO  C5H5N 
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698.  B 
Triphenylm 
(±0.005 
Wt.  %  A 
100.000 
98.453 
92.160 

—  C19H16 

Thane  (158) 

%)(318) 

df 

0.70803 

0.71230 

0 . 73048 

c4h12cin 

Diethylammonium  chloride 
v.  99 

c4h12in 

Tetramethylammonium  iodide 
700.  B  =  C7Hg02 
Salicvlaldehyde  (330)i 

698.5.  B  =  Turpentine 

(±n  no k  07 

Wt.  %  A 
100.00 
80.19 
59.88 
40.40 
20.57 
0.00 

70  A - ) 

d\ 8 

0.7193 

0.7465 

0.7741 

0.8015 

0.8313 

0.8617 

v.  also  176, 

200,  393,  489 

c4h12n2o3 

Diethylammonium  nitrate 
v.  100 

C5H402)  Furfural 

701.  B  =  CSH20IN 
Tetraethylammonium  iodide 

(330)1 

v.  also  14,  48,  85,  98,  199,  237, 
241,  254,  279,  302,  317,  343, 
363,  392,  506,  562,  568,  580,  591, 
1265,  1274 

C4HnN 

C5H5N 

Diethylamine 

Pyridine 

699.  B  = 

=  C7H6NS 

702.  B  = 

CeHaCIO 

Phenyl  thiocyanate 

o-Chlorophenol 

(±0.05%)(165) 

(+0.01%)  (28) 

Mol  %  A 

df 

Wt.  %  A 

d\ 

0.0 

1 . 1287 

100.00 

1.0013 

10.0 

1.1237 

8S.83 

1.0288 

25.0 

1.1167 

78.38 

1.0554 

40.0 

1.1134 

68.43 

1.0820 

45.0 

1.1113 

57.69 

1.1122 

48.0 

1.1100 

48.52 

1.1401 

50.0 

1 . 1090 

39.85 

1.1672 

52.0 

1.0994 

32.53 

1 . 1892 

55.0 

1.0874 

27.50 

1.2038 

60.0 

1.0465 

23.07 

1.2160 

66.7 

0.9959 

18.94 

1.2270 

75.0 

0.9299 

14.83 

1.2382 

90.0 

0.7888 

7.49 

1.2558 

100.0 

0.7004 

0.00 

1.2737 

Mol  %  A 

df 

Wt.  %  A 

df 

0.0 

1.1201 

100.00 

0.9916 

10.0 

1.1134 

88.83 

1.0190 

25.0 

1.1087 

78.38 

1.0459 

40.0 

1.1051 

68.43 

1.0725 

45.0 

1 . 1034 

57.69 

1 . 1029 

48.0 

1 . 1027 

48.52 

1 . 1307 

50.0 

1.1018 

39.85 

1 . 1578 

52.0 

1.0925 

32.53 

1.1796 

55.0 

1.0792 

27. 50 

1 . 1939 

60.0 

1.0382 

23.07 

1.2060 

66.7 

0.9875 

18.94 

1.2169 

75.0 

0.9208 

14.83 

1.2276 

90.0 

0.7799 

7.49 

1.2451 

100.0 

0.6894 

0.00 

1.2622 

Mol  %  A 

df 

Wt.  %  A 

df 

0.0 

1 . 1060 

100.00 

0.9819 

10.0 

1 . 1004 

88.83 

1.0093 

25.0 

1.0958 

78.38 

1.0364 

40.0 

1.0932 

68.43 

1.0630 

45.0 

1.0921 

57.69 

1.0936 

48.0 

1.0918 

48.52 

1.1212 

50.0 

1.0909 

39.85 

1 . 1485 

52.0 

1.0804 

32.53 

1 . 1699 

55.0 

1.0677 

27.50 

1 . 1841 

Wt.  %  A 
23.07 

18.94 

14.83 

7.49 
0.00 

Wt.  %  A 
100.00 

88.83 

78.38 

68.43 

57.69 

48.52 

39.85 

32.53 

27.50 
23.07 

18.94 

14.83 

7.49 
0.00 

Wt.  %  A 
100.00 

88.83 

78.38 

68.43 

57.69 

48.52 

39.85 

32.53 

27.50 
23.07 

18.94 

14.83 

7.49 
0.00 

Wt.  %  A 
100.00 

88.83 

78.38 

68.43 

57.69 

48.52 

39.85 

32.53 

27.50 
23.07 

18.94 

14.83 

7.49 
0.00 

Wt.  %  A 
100.00 

88.83 

78.38 

68.43 

57.69 

48.52 

39.85 

32.53 

27.50 
23.07 

18.94 

14.83 

7.49 
0.00 


df 

Wt.  %  A 

df° 

1 . 1961 

100.00 

0.8901 

1.2064 

88.83 

0.9199 

1.2175 

78.38 

0.9493 

1 . 2342 

68.43 

0.9770 

1.2508 

57.69 

1 . 0080 

df 

48.52 

1.0357 

0.9723 

39.85 

1.0621 

0.9995 

32.53 

1.0821 

1.0267 

27.50 

1 . 0941 

1.0535 

23.07 

1 . 1047 

1.0842 

18.94 

1.1138 

1.1119 

14.83 

1.1231 

1.1391 

7.49 

1 . 1375 

1 . 1603 

0.00 

1 . 1489 

1 . 1741 

1 . 1858 

703.  B  = 

C0H6NO3 

1 . 1959 

o-Nitrophenol 

1 . 2062 

(±0.01%)(28) 

1 . 2234 

Wt.  %  A 

df 

1.2397 

100.00 

0 . 9723 

df 

88.68 

1.0047 

0.9627 

79.26 

1.0331 

0.9896 

72.42 

1 . 0543 

1.0171 

60.38 

1 . 0934 

1.0441 

47.75 

1 . 1361 

1.0749 

39.76 

1 . 1643 

1 . 1026 

31.68 

1 . 1927 

1 . 1296 

23.21 

1 . 2231 

1 . 1507 

13.04 

1.2574 

1.1643 

8.75 

1.2726 

1 . 1757 

0.00 

1.3041 

1 . 1855 

Wt.  %  A 

df 

1 . 1956 

100.00 

0.9627 

1.2126 

88.68 

0.9947 

1 . 2282 

79.26 

1.0231 

df 

72.42 

1.0442 

0 . 9425 

60.38 

1 . 0830 

0.9696 

47.75 

1 . 1256 

0 . 9976 

39.76 

1 . 1535 

1.0250 

31.68 

1.1819 

1 . 0560 

23.21 

1.2123 

1.0838 

13.04 

1 . 2470 

1.1109 

8.75 

1.2618 

1.1317 

0.00 

1.2938 

1 . 1446 

Wt.  %  A 

dfa 

1.1557 

100 . 00 

0.9425 

1.1652 

88.68 

0.9740 

1.1751 

79.26 

1.0022 

1.1913 

72.42 

1.0232 

1.2058 

60.38 

1.0616 

df 

47.75 

1 . 1036 

0.9219 

39.76 

1.1316 

0.9499 

31.68 

1.1597 

0.9783 

23.21 

1 . 1902 

1.0058 

13.04 

1.2248 

1.0373 

8.75 

1.2398 

1.0650 

0.00 

1.2708 

1.0920 

Wt.  %  A 

df 

1.1123 

100.00 

0.9219 

1 . 1246 

88.68 

0.9536 

1 . 1357 

79.26 

0.9816 

1 . 1449 

72.42 

1.0025 

1.1546 

60.38 

1.0407 

1.1701 

47.75 

1 . 0823 

1 . 1832 

39  76 

1 . 1 102 
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C5H5N.— ( 
B  =  C6H5NO 
Wt.  %  A 
31.68 
23.21 

13.04 

8.75 

0.00 

Continued ) 

s. — ( Continued ) 
d\° 

1 . 1382 

1 . 1684 
1.2033 
1.2183 
1.2480 

Wt.  %  B 
0.00 

8.30 

16.12 

24.36 

32.58 

38.94 

47.13 

54.96 

63.81 

70.49 

< 

0.9627 

0.9724 

0.9814 

0.9909 

1.0005 

1.0077 

1.0173 

1.0257 

1.0341 

1.0397 

704.  B  = 

C6Hc  O'*) 

(+0.05%)  (73) 

77.94 

1.0449 

Wt.  %  B 

df 

85 . 17 

1.0498 

100.00 

0.8737 

92 . 45 

1.0539 

60.27 

0.9144 

100 . 00 

1.0583 

40.65 

0.9347 

Wt.  %  B 

dl° 

20.36 

0.9556 

0.00 

0 . 9425 

10.23 

0.9660 

8.30 

0 . 9524 

0.00 

0.9783 

16.12 

0.9620 

705.  B 

=  CeHeO 

24.36 

32.58 

0 . 9720 
0.9821 

Phenol 

38.94 

0.9897 

(  +0.01  %)  (2  7) 

47.13 

0.9995 

Wt.  %  B 

d\a 

54.96 

1.0083 

0.00 

0.9916 

63.81 

1.0168 

17.26 

1.0101 

70.49 

1 . 0226 

26.01 

1.0196 

77.94 

1.0279 

35.14 

1.0294 

85.17 

1.0327 

45.48 

1.0412 

92.45 

1.0369 

51.89 

1.0479 

100.00 

1.0414 

58.46 

1.0543 

Wt.  %  B 

dj° 

66.99 

1.0617 

0.00 

0.9219 

76.81 

1.0699 

8.30 

0 . 9325 

82.86 

1.0741 

16.12 

0.9429 

91.89 

1.0786 

24.36 

0.9532 

100.00 

1.0835 

32.58 

0.9639 

Wt.  %  B 

d\° 

38.94 

0.9718 

0.00 

0.9819 

47.13 

0.9821 

8.30 

0.9916 

54.96 

0.9910 

16.12 

1 . 0005 

63.81 

0.9995 

24.36 

1 . 0096 

70.49 

1 . 0053 

32.58 

1.0187 

77.94 

1.0107 

38.94 

1 . 0258 

85.17 

1.0155 

47.13 

1 . 0349 

92.45 

1.0198 

54.96 

1.0429 

100.00 

1.0242 

63.81 

1.0513 

Wt.  %  B 

d\10 

70.49 

1.0567 

0.00 

0.8901 

77.94 

1.0619 

8.30 

0.9015 

85  17 

1.0667 

16.12 

0.9120 

92.45 

1.0709 

24.36 

0.9235 

100.00 

1.0751 

32.58 

0.9348 

Wt.  %  B 

df 

38.94 

0.9431 

0.00 

0 . 9723 

47.13 

0.9535 

8.30 

0.9820 

54.96 

0.9626 

16.12 

0.9909 

63.81 

0.9719 

24.36 

1 . 0002 

70.49 

0.9779 

32.58 

1.0096 

77.94 

0.9833 

38.94 

1.0167 

85.17 

0.9878 

47.13 

1 . 0260 

92.45 

0.9923 

54.96 

1 . 0343 

100.00 

0.9967 

63.81 

70.49 

1.0426 

1.0482 

706.  B 

=  C6H7N 

77.94 

1.0533 

Aniline  (267)  i 

85.17 

1.0582 

(0°-100°)(  ±0.25%)(79 

92.45 

1.0624 

a 

103b 

100.00 

1.0667 

100  Mol  %  B 

a  103b 

1.033  I  0 . 800 l 

50  Mol  %  B 
1.025  |  0 . 885 t 

0  Mol  %  B 
1.001  I  0 . 964< 


707.  B  = 

=  CTLoOs 

Ethyl  acetoacetate 

(+0.05%)  (7i) 

Wt.  %  A 

df 

100.00 

0 . 9782 

82.89 

0.9853 

67.91 

0.9916 

49.00 

0 . 9999 

28 . 93 

1.0091 

0.00 

1 . 0222 

708.  B 

=  C7H6O2 

Benzoic  acid 

(±0.1%)(12) 

Mol  %  A 

d\w 

100.0 

0.8897 

60.0 

1.0122 

50.0 

1.0326 

44.0 

1.0455 

38.0 

1.0560 

33.3 

1.0626 

28.0 

1.0694 

25.0 

1.0713 

18.0 

1 . 0747 

Mol  %  A 

d\2b 

60.0 

0 . 9999 

50.0 

1.0189 

44.0 

1 . 0325 

38.0 

1 . 0440 

33.3 

1 . 0494 

28.0 

1 . 0560 

25.0 

1.0581 

18.0 

1.0612 

14.0 

1.0698 

8.0 

1.0740 

0.0 

1.0769 

Mol  %  A 

d\i0 

50.0 

1.0059 

44.0 

1.0182 

38.0 

1 . 0304 

33.3 

1 . 0362 

28.0 

1.0418 

25.0 

1 . 0447 

18.0 

1.0495 

14.0 

1.0560 

8.0 

1.0605 

709.  B  = 

C7H7NO 

Benzamide 

(to  12.46  Wt.  %  B)(70) 

df  =  (0.9746  +  0.0,1087 

Wt.  %  B)  ±0.05% 

710.  B  = 

=  C7H7NO 

Formanilide 

(to  19.14  Wt.  %  B)(70) 

d\6  =  (0.9746  +  0.021537 

Wt.  %  B)  ±0.05% 

711.  B  =  C7H80 
o-Cresol  (±0.01%)(28) 


Wt.  %  B 
0.00 
12.05 
24.55 
33.60 

45.83 
55.91 

66.83 
77.73 

85.72 
91.85 

100.00 
Wt.  %  B 
0.00 
12.05 
24.55 
33.60 

45.83 
55.91 

66.83 

77.73 

85.72 
91.85 

100.00 
Wt.  %  B 
0.00 
12.05 
24.55 
33.60 

45.83 
55.91 

66.83 

77.73 

85.72 
91.85 

100.00 
Wt.  %  B 
0.00 
12.05 
24.55 
33.60 

45.83 
55.91 

66.83 

77.73 

85.72 
91.85 

100.00 
Wt.  %  B 
0.00 
12.05 
24.55 
33.60 

45.83 
55.91 

66.83 

77.73 
85.72 
91.85 

100.00 
Wt.  %  B 
0.00 
12.05 
24.55 
33.60 

45.83 


d\ 

1 . 0013 
1.0100 
1.0197 
1 . 0267 
1.0364 
1 . 0438 
1.0513 
1.0573 
1.0605 
1 . 0628 
1.0653 
d\° 

0.9916 
1.0005 
1.0104 
1 . 0178 
1 . 0279 
1 . 0355 
1 . 0430 
1 . 0491 
1.0521 
1.0544 


u4 

0.9819 
0.9912 
1.0012 
1.0091 
1.0196 
1.0273 
1 . 0348 
1 . 0408 
1 . 0439 
1.0461 
1.0483 
dl° 

0 . 9723 
0.9818 
0.9928 
1.0005 
1.0112 
1.0190 
1.0265 
1 . 0324 
1.0356 
1.0376 
1.0399 
di° 

0.9627 

0.9722 

0.9835 

0.9918 

1.0026 

1.0105 

1.0180 

1.0238 

1.0270 

1.0290 

1.0312 

< 

0.9425 

0.9531 

0.9653 

0.9742 

0.9855 
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Wt.  %  B 

d\° 

55.91 

0.9937 

66.83 

1.0013 

77.73 

1.0070 

85.72 

1.0099 

91.85 

1.0117 

100.00 

1.0137 

Wt.  %  B 

dj° 

0.00 

0.9219 

12.05 

0.9341 

24.55 

0.9473 

33.60 

0.9565 

45.83 

0.9684 

55.91 

0.9767 

66.83 

0.9846 

77.73 

0.9901 

85.72 

0.9929 

91.85 

0 . 9946 

100.00 

0.9963 

Wt.  %  B 

d\10 

0.00 

0.8901 

12.05 

0.9041 

24.55 

0.9179 

33.60 

0 . 9277 

45.83 

0 . 9404 

55.91 

0.9491 

66.83 

0 . 9570 

77.73 

0 . 9623 

85.72 

0 . 9649 

91.85 

0 . 9664 

100.00 

0.9678 

712.  B 

=  c7h8o 

m-Cresol 

(±0.1%)(28) 

Wt.  %  B 

dl 

0.00 

1.0013 

14.09 

1.0098 

27.45 

1.0181 

41.40 

1.0264 

46.92 

1.0296 

55.33 

1.0345 

61.80 

1.0377 

70.62 

1.0418 

75.90 

1.0439 

85.17 

1.0467 

91.41 

1.0479 

100.00 

1.0493 

Wt.  %  B 

d\° 

0.00 

0.9916 

14.09 

1.0003 

27.45 

1.0088 

41.40 

1.0175 

46.92 

1.0209 

55.33 

1 . 0260 

61.80 

1 . 0294 

70.62 

1.0336 

75.90 

1.0357 

85.17 

1.0385 

91.41 

1.0399 

100.00 

1.0413 

Wt.  %  B 

d\° 

0.00 

0.9819 

14.09 

0.9908 

27.45 

0.9995 

Wt.  %  B 

dj° 

41.40 

1.0086 

46.92 

1.0121 

55.33 

1.0174 

61.80 

1.0211 

70.62 

1 . 0254 

75.90 

1.0275 

85.17 

1 . 0303 

91.41 

1.0318 

100.00 

1.0333 

Wt.  %  B 

dj° 

0.00 

0.9723 

14.09 

0.9813 

27.45 

0.9902 

41.40 

0.9998 

46.92 

1 . 0033 

55.33 

1.0089 

61.80 

1.0128 

70.62 

1.0172 

75.90 

1.0193 

85.17 

1.0221 

91.41 

1.0237 

100.00 

1.0253 

Wt.  %  B 

dj® 

0.00 

0 . 9627 

14.09 

0.9718 

27.45 

0.9809 

41.40 

0.9909 

46.92 

0.9946 

55.33 

1.0003 

61.80 

1 . 0045 

70.62 

1.0089 

75.90 

1.0110 

85.17 

1.0139 

91.41 

1.0155 

100.00 

1.0173 

Wt.  %  B 

dl° 

0.00 

0.9425 

14.09 

0.9527 

27.45 

0.9630 

41.40 

0.9737 

46.92 

0.9778 

55.33 

0.9839 

61.80 

0.9882 

70.62 

0.9930 

75.90 

0.9951 

85.17 

0.9981 

91.41 

0.9997 

100 . 00 

1.0015 

Wt.  %  B 

dS° 

0.00 

0.9219 

14.47 

0.9344 

26.75 

0.9448 

38.43 

0.9545 

50.72 

0.9644 

61.52 

0.9721 

70.94 

0.9772 

82.33 

0.9817 

90.88 

0.9836 

100.00 

0.9853 

Wt.  %  B 

410 

0.00 

0.8901 

14.47 

0.9037 

26.75 

0.9155 

38.43 

0.9265 

50.72 

0.9376 

Wt.  %  B 

61.52 

0 . 9456 

70.94 

0.9511 

82.33 

0.9555 

90.88 

0.9576 

100  00 

0 . 9594 

713.  B  ‘  CyHgO 
p-Cresol 
(  +  0.01%)  (28) 


Wt.  %  B 

< 

0.00 

1.0013 

21.03 

1.0145 

29.61 

1.0200 

40.04 

1.0265 

46.71 

1.0305 

54.46 

1.0351 

60.37 

1.0385 

67.82 

1.0419 

75.36 

1.0445 

83.28 

1.0464 

91.01 

1.0477 

100.00 

1.0487 

Wt.  %  B 

d\° 

0.00 

0.9916 

21.03 

1.0051 

29.61 

1.0108 

40.04 

1.0176 

46.71 

1.0219 

54.46 

1 . 0267 

60.37 

1.0302 

67.82 

1.0338 

75.36 

1.0365 

83.28 

1.0386 

91.01 

1.0400 

100.00 

1.0412 

Wt,  %  B 

_j20 

(Z4 

0.00 

0.9819 

21.03 

0.9957 

29.61 

1.0016 

40.04 

1.0087 

46.71 

1.0132 

54.46 

1.0182 

60.37 

1.0217 

67.82 

1.0254 

75.36 

1.0283 

83.28 

1.0306 

91.01 

1.0320 

100.00 

1.0335 

Wt.  %  B 

dj° 

0.00 

0.9723 

21.03 

0.9865 

29.61 

0.9926 

40.04 

1.0000 

46.71 

1.0046 

54.46 

1.0099 

60.37 

1.0133 

67.82 

1.0170 

75.36 

1.0200 

83.28 

1.0223 

91.01 

1.0239 

100.00 

1.0257 

Wt.  %  B 

dj° 

0.00 

0.9627 

21.03 

0.9773 

29.61 

0.9836 

Wt.  %  B 

740 

( I4 

40.04 

0.9913 

46.71 

0.9962 

54.46 

1.0014 

60.37 

1 . 0048 

67.82 

1 . 0086 

75.36 

1.0117 

83.28 

1.0140 

91.01 

1.0159 

100.00 

1.0177 

Wt.  %  B 

dl° 

0.00 

0.9425 

21.03 

0.9592 

29.61 

0.9661 

40.04 

0.9744 

46.71 

0.9795 

54.46 

0.9850 

60.37 

0.9888 

67.82 

0.9927 

75.36 

0.9959 

83.28 

0 . 9984 

91.01 

1.0005 

100.00 

1.0026 

Wt.  %  B 

d? 

0.00 

0.9219 

14.06 

0.9344 

27.48 

0.9463 

41.10 

0.9575 

54.03 

0.9679 

63.11 

0.9741 

71.88 

0.9792 

81.72 

0.9828 

89.95 

0.9850 

100 . 00 

0.9868 

Wt.  %  B 

J110 

d  4 

0.00 

0.8901 

14.06 

0.9038 

27.48 

0.9166 

41.10 

0.9292 

54.03 

0.9411 

63.11 

0.9475 

71.88 

0.9527 

81.72 

0.9566 

89.95 

0.9588 

100 . 00 

0 . 9604 

714.  B  =  C8H6N02 
Phthalimide 
(to  11.93  Wt.  %  B)(70) 
df  =  (0.9746  +  0.02263 
Wt.  %  B)  ±0.05% 


715.  B  =  C8Hi403 
Ethyl  ethylacetoacetate 


(±0.05%)  (71) 


Wt.  %  A 

djs 

100.00 

0.9742 

87.30 

0.9743 

59.38 

0.9750 

36.01 

0.9755 

14.67 

0.9751 

0.00 

0 . 9750 
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C  5H  6N  .• —  ( Continued ) 

716.  B  ==  C8Hi4C>6 


Ethyl  tartrate 
(+0.05%)  (2  09) 
19.26  Wt.  %  B 


* 

d\ 

0.0 

1.0410 

13.8 

1 . 0277 

15.7 

1 . 0262 

43.6 

0.9981 

58.6 

0.9878 

66.3 

0.9742 

91.6 

0.9477 

100.0 

0.9387 

717.  B  =  CioHg 
Naphthalene 
(to  3.113  Wt.  %  A)  (5  4) 
d\s  =  (0.97112  + 
0.035915  Wt.  %  A)  ±0.0075% 

718.  B  =  C10H18O3 
Ethyl  diethylacetoacetate 


(±0.05%)  (7i) 

t  A 


Wt.  %  A 

cZf 

100.00 

0.9782 

97.17 

0.9781 

93.09 

0.9777 

78.90 

0.9758 

49.17 

0.9719 

0.00 

0.9646 

719.  B  =  CisHnNO 
Benzanihde 

(to  12.75  Wt.  %  B)(70) 
df  =  (0.9746  +  0.0..1709 
Wt.  %  B)  ±  0.05% 

720.  B  =  Ci3H12N20 
Carb  anilide 

(to  7.18  Wt.  %  B)(70) 
df  =  (0.9746  +  0.021615 
Wt.  %  B)  ±  0.05% 

721.  B  =  C13H12N2S 
Thiocarbanilide 


(±0.05%)(70) 


Wt.  %  A 

df 5 

100.00 

0 . 9746 

92.60 

0.9919 

85.49 

1.0050 

722.  B  = 

c14h9no2 

Phthalanil  (70)1 

723.  B  =  C2oHi6Br2Oa 
Methyl  di-[o-bromobenzoyl]- 
tartrate  (88) 

v.  also  15,  171,  183,  185,  318, 
354,  370,  394,  491,  558,  559, 
563,  587,  608,  614 

c5h7no2 

Ethyl  cyanoacetate 
724.  B  =  C8H20IN 
Tetraethylammonium  iodide 
(330)1 

C5H80 

Propargyl  ethyl  ether 


725.  B  =  C7Hi402 
Isoamyl  acetate 

(0-100  Wt.  %  A) (125) 
df  =  (0.8664  -  0.0334 
Wt.  %  A)  ±  0.05% 

c6h8o2 

Acetylacetone 

726.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(329) 1 

c6h8o3 

Methyl  acetoacetate 

727.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)  (223) 

a  |  103b 

(15.3°-54°) 

10.21  Wt.  %  B 
1.0919  |l.033(Z  — 15.3) 

(16.9°-57.3°) 

25.23  Wt.  %  B 
1.1102  |l .071  (*  —  16. 9) 
(15.6°-56.2°) 

50.46  Wt.  %  B 
1.1429  |1 .011(1  —  15.6) 

c5h8o4 

Dimethyl  malonate 

728.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(330) 1 

728.5.  B  =  CnHssIN 
Tetrapropylammonium  iodide 

(330)1 

c5h10 

Amylene 

729.  B  =  Cc,IL  (1Q3) 

730.  B  =  C6H7N 
Aniline 


(±0.25%)  (3 14) 


Wt.  %  B 

d\° 

0.0 

0.658 

27.8 

0.743 

61.1 

0.857 

76.0 

0.913 

100.0 

1.022 

v.  also  49,  101 

,  280,  395,  668 

C5H10O 

Allyl  ethyl  ether 
731.  B  =  C7Hi402 
Isoamyl  acetate 
(±0.05%)(125) 


Wt.  %  B 

d\6 

100.00 

0.8664 

94.36 

0.8628 

89.42 

0.8591 

0.00 

0.7993 

C5H10O2 
Valeric  acid 
732.  B  =  C10H16O 
Camphor  (323,  342) 


C5Hio02 

Isovaleric  acid 
v.  50 

C5H10O2 
Isobutyl  formate 

733.  B  =  C6H10O2 
Ethyl  propionate 

(0°^0°)(±0.025%)(24) 
a  |  10  3b 

100.00  Wt.  %  A 
0.9066  I  1.075* 
49.875  Wt.  %  A 
0 . 9094  |  1 . 106* 

0.000  Wt.  %  A 
0,9122  [  1.139* 

734.  B  =  C6H10O2 
Propyl  acetate 

(0°-40°)(  ±0.025%)(24) 
a  I  103b 

100.000  Wt.  %  A 
0.9066  |  1.075* 

50.556  Wt.  %  A 
0.9076  |  1 . 094* 

0.000  Wt.  %  A 
0.9084  |  1.11 It 

735.  B  =  C8Hio 
Ethylbenzene 
(0°-40°)(  ±0.025%)(2  4) 
a  |  103b 

0.000  Wt.  %  A 
0 . 8913  |  0 . 8863* 

51.162  Wt.  %  A 
0 . 8983  |  0 . 9788* 

100.000  Wt.  %  A 
0 . 9066  |  1 . 07501 

v.  also  615,  654 

C5H10O2 
Ethyl  propionate 
736.  B  =  C6HioO, 
Propyl  acetate 
(to  40°)  (±0.025%)  (2  4) 
a  |  103b 

100.000  Wt.  %  A 
0.91220  |  1.139* 

49.776  Wt.  %  A 
0.91020  |  1.124* 

0.000  Wt.  %  A 
0.90835  |  1.111* 

737.  B  =  C6H12 
Isopentane  (24)i 

738.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 

739,  B  =  C,;H6  (158) 
740.  B  =  C9H12 
1,  2,  4-Trimethylbenzene 
(to  40°)  (±0.025%)  (2  4) 
a  |  103b 

100.000  Wt.  %  A 
0.91220  |  1.1388* 

53.579  Wt.  %  A 
0.90180  |  0.9675* 

0.000  Wt.  %  A 
0.89260  |  0.8088* 


741.  B  =  CioHs 
_ Naphthalene  (158) _ 

742.  B  =  Ci2Hi0N2 
Azobenzene  (158) 

v.  also  616,  733 

C5H10O2 

Methyl  butyrate 

743.  B  =  C6H4Br2 
p-Dibromobenzene  (158) 

744.  B  =  CcHe  (158) 

745.  B  =  CioHs 
_ Naphthalene  (158) _ 

746.  B  =  C12H10N2 
Azobenzene  (158) 

747.  B  =  CnH,  0 
_ Phenanthrene  (158) _ 

v.  also  595 

c5h10o2 

Propyl  acetate 
748.  B  =  C6H1202 
Amyl  formate 

(±0.05%)  (157) 

d\  = 

0  Mol  %  B 
0.9049(1  -  0.021203*) 

26  Mol  %  B 
0.9029(1  -  0.021171<) 

70  Mol  %  B 
0.8999(1  -  0.021125*) 

100  Mol  %  B 
0.8971(1  -  0.021097*) 

749.  B  =  CcH14 
Isohexane  (24)i 

750.  B  =  C9H12 

1,  2,  4-Trimethylbenzene 
(to  40°)  (±0.025%) (2 4) 
a  |  103b 

100.000  Wt.  %  A 
0.9084  1  1.1112* 

53.615  Wt.  %  A 
0 . 9000  I  0 . 9575* 
0.000  Wt.  %  A 
0 . 8926  1  0 . 8075* 

v.  also  734,  736 

C5H10O3 

Methyl  Z-a-methoxypropionate 

751.  B  =  C6H6N02 
Nitrobenzene 

( ±0.05%)(2H) 

(-16.6°  to  +130°) 
a  |  103b 

0.00  Wt.  %  B 
1.0361  |1.143(*  +  16.6) 

(16.6°-119°) 

90.10  Wt.  %  B 
1.1841  [l.022(*  -  16.6) 

v.  also  255 

C5HnBr 

Z-Amyl  bromide 

752.  B  =  C10Hi7NO 
cZ-Camphoroxime  (145) 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C5H5N  TO  C6H4Cl2 
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753.  B  =  C10H17NO 
LCamphoroxime  (145) 

C5HuN,  Piperidine 

754.  B  =  C6H6  (142) 

755.  B  =  C7H8 
Toluene  (122,  251) 
df '6  =  (0.8380  -  0.0J7 
Mol  %  A)  ±0.1% 
(83.33  Mol  %  B)(±0.1%) 


t 

d{ 

14.5 

0 . 8684 

46.6 

0.8377 

78.4 

0.8077 

132.5 

0.7535 

v.  also  495,  588 

c5h12 

Pentane 
v.  102,  669 


C5H12 

Isopentane 

756.  B  =  C6H14 
n-Hexane  (24)x 

757.  B  =  C9H12 
Trimethylbenzene  (2  4)i 


Wt.  %  A 

d\«A 

12.670 

0.8727 

18.495 

0.8686 

36 . 000 

0.8587 

761.  B 

=  CgHI0O8 

Citric  acid  monohydrate  (296)1.2 

762.  B  = 

-  C6H1203 

Paraldehyde 

(  ±0.075%)(68,  150) 

Wt.  %  A 

d\° 

100.00 

0.8183 

90.00 

0 . 8327 

70.00 

0.8659 

50.00 

0.9011 

30.05 

0 . 9401 

10.00 

0.9822 

0.00 

1.0037 

Wt.  %  A 

df-6 

100 . 00 

0.7656 

89.98 

0.7785 

70.02 

0.8061 

50.00 

0 . 8366 

29.99 

0.8719 

9.96 

0 . 9076 

0.00 

0 . 9248 

v.  also  737 

c5h12o 

Amyl  alcohol 
758.  B  =  C6H6  (35,  391) 

759.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(331)1 

v.  also  103,  201,  396,  507 

"  c5h12o 

Isoamyl  alcohol 

760.  B  =  C6H5N02 
Nitrobenzene 


( ±0.075%)(68>  150) 


Wt.  %  A 

d\ 

100.00 

0.8253 

90.02 

0.8541 

70.01 

0.9166 

50.00 

0.9866 

29.98 

1.0703 

9.94 

1.1664 

0.00 

1.2206 

Wt.  %  A 

df 

100.00 

0.7636 

90.02 

0.7914 

70.03 

0.8497 

49.96 

0.9151 

30.03 

0.9943 

10.06 

1.0875 

0.00 

1.1444 

760.5.  B  = 

CcH,3  (351) 

(±0.1%)  (361) 

Wt.  %  A 

d1,8'4 

0.000 

0 . 8800 

0.911 

0.8800 

1.727 

0.8798 

2.520 

0 . 8792 

3.655 

0.8785 

8.670 

0.8754 

762.5.  B  =  CcH14 
Hexane  (+0.1%)  (361) 


Wt.  %  A 

d1/'4  (?) 

0.000 

0.6660 

1.208 

0.6709 

3.591 

0.6778 

4.770 

0.6795 

17 . 600 

0.6918 

23.060 

0 . 7024 

100.000 

0.8116 

763.  B 

=  C7H6O2 

Benzoic  acid  (296)1.2 

764.  B  =  C7Hg03 
Salicylic  acid  (2  96)  1,2 

765.  B  =  C7HsO0 
Gallic  acid  monohydrate  (2  9  6)  1,2 

766.  B  =  C8H10N4O2 
Caffeine  (292)2 

767.  B  =  Cl0H13NO2 

Phenacetine  (2  92)2 

768.  B  =  C10Hi6N 
Diethylaniline 
(  ±0.075%)(68i  iso) 


Wt.  %  A 

d\ 

100 . 00 

0.8253 

90.03 

0.8367 

70.52 

0 . 8586 

50.08 

0.8834 

30.52 

0.9091 

10.00 

0.9367 

0.00 

0.9504 

Wt.  %  A 

d\ °'6 

100.00 

0.7656 

90.02 

0.7764 

70.00 

0.7995 

50.08 

0.8218 

30.15 

0.8473 

Wt.  %  A 

dj6-6 

10.07 

0.8741 

0.00 

0.8901 

769.  B  = 

CioH.eCb 

Camphoric  acid  (296)1.2 

770.  B  =  C13H10O3 


_ Salol  (2  92)2 _ 

771.  B  =  CisHsAU 
Oleic  acid  (57) 

772.  B  =  CigHM0, 
Stearic  acid  (2 96)  1,2 

v.  also  86,  172,  396.5,  577,  592 

c5h12o 

Dimethylethyl  carbinol,  v.  233 

c5h12o 

n-Propyl  ethyl  ether 

773.  B  =  C7H1402 
Isoamyl  acetate 

(0-100  Wt.  %  A)  (12  5) 
df  =  (0.8664  -  0.021052 
Wt.  %  A)  +0.05% 

C6H3N3O6 

1,  3,  5- Trinitrobenzene 
774.  B  =  CioH8 


Naphthalene  (163.1) 
(±0.05%)(163) 
u  cr  n 


Mol  %  B 

dj62 

0 

1.4769 

25 

1.3676 

40 

1 . 2920 

50 

1.2370 

60 

1.1159 

75 

1.0883 

100 

0.9213 

775.  B  =  C12HhN 
Diphenylamine 
(±0.5%)(3H) 


Mol  %  B 

d\i0 

100 

1.065 

80 

1.100 

60 

1.140 

40 

1.200 

20 

1.265 

0 

1.333 

v.  also  397 


C6H3N  3O7 

Picric  acid 

776.  B  =  CcHg  (i  48)i 
also  398,  1276,  1277 

C6H4Br2 

p-Dibromobenzene 

777.  B  =  C6He  (158) 


(+0.005%)  (3 18) 


Wt.  %  B 

df 

100.000 

0.87339 

95.176 

0.89724 

91.022 

0.91867 

81.344 

0.97381 

72.520 

1 . 02956 

778.  B  =  C6Hi20, 
Ethyl  butyrate  (158) 


779.  B  =  C6H,20., 
Paraldehyde  (i58) 

780.  B  =  CgH14 
Hexane  (3i8)i 


781.  B  =  C7H8 
Toluene  (158) 
(+0.005%)(3i8) 


Wt.  %  A 

d26 

0.000 

0.86137 

3.771 

0.88001 

7.744 

0.90046 

13.631 

0.93323 

23.644 

0.99323 

782.  B  =  C7H1402 
Isoamyl  acetate  (158,  31 8 1) 


783.  B  =  C7H1402 
Propyl  butyrate  (158) 

784.  B  =  C8H802 
Methyl  benzoate  (158) 

v.  also  16,  51,  104,  281,  344,  355, 
399,  551,  596,  617,  650,  670, 
738,  743 

C6H4Br3N 

2,  4,  6-Tribromoaniline 

785.  B  =  C7Hl402 
Isoamyl  acetate  (306)i 

C6H4C1N02 

o-Chloronitrobenzene 

786.  B  =  Ci2HuN 
Diphenylamine 


( +  0.5%)(3H) 


Mol  %  A 

dj° 

0 

1.060 

10 

1.075 

20 

1.100 

30 

1.130 

40 

1.145 

50 

1.170 

60 

1.200 

70 

1.230 

80 

1.260 

90 

1 . 290 

100 

1.335 

c6h4ci, 

p-Dichlorobenzene 


787.  B  =  C6H5C1 
Chlorobenzene 
(±0.1  %)  (25) 


Wt.  %  B 

d°4 

97.34 

1 . 1323 

94.87 

1.1363 

92.45 

1 . 1402 

90.07 

1.1441 

84.74 

1.1528 

82.69 

1.1561 

80.11 

1.1605 

74.84 

1 . 1693 

69.58 

1 . 1782 

67.80 

1.1811 

66.80 

1.1830 

0.00 

1 . 1282 

174 


INTERNATIONAL  CRITICAL  TABLES 


C  6H  4C12 . — ( Continued ) 


B  =  CeH5Cl. 

— ( Continued ) 

Wt.  %  B 

d\ 3'6 

100.00 

1.1135 

97.34 

1.1176 

94.87 

1.1214 

92.45 

1 . 1253 

90.07 

1 . 1292 

84.74 

1.1377 

82.69 

1.1413 

80.11 

1.1415 

74.84 

1.1541 

69.58 

1 . 1632 

67.80 

1 . 1662 

66.80 

1 . 1679 

64.98 

1.1710 

60.18 

1.1797 

55.36 

1.1800 

C6H4C12 

Di  chlorobenzene 
v.  17 


C6H4C13N 

2,  4,  6-Trichloroaniline 
788.  B  =  C7H1402 
Isoamyl  acetate  (3  06)1 


C6H  4N  2O4 

m-Dinitrobenzene 
789.  B  =  C6H6 

(±0.01%)(1S8,  318) 
a  |  103b 

(15°— 70°) 

100.000  Wt.  %  B 
0.88441  |  1 .081(£  —  15) 

(15°— 60°) 

95.399  Wt.  %  B 
0.90082  |  1 .065(7  —  15) 

(20°-70°) 

91.795  Wt.  %  B 
0.90893  |  1 . 068(<  —  20) 

(15°— 70°) 


86.036  Wt.  %  B 
0.93598  1  1.062(7  -  15) 


790.  B 

=  C7H8 

Toluene  ( 

158,  3191) 

( +  0.01 ' 

%)(318) 

a 

103b 

(15°- 

-70°) 

0.000  Wt.  %  A 

0 

. 8705  | 

0.938(7  - 

15) 

(20°- 

-70°) 

3.931  Wt.  %  A 

0 

.8807  | 

0 . 922(7  - 

20) 

(15° 

-70°) 

7.128  Wt.  %  A 

0 

.8974  | 

0.940 (7  - 

15) 

13.491  Wt.  %  A 

0 

.9225  | 

0.940(7  - 

15) 

791.  B 

=  C10Hg 

Naphthalene  (163.1) 
(±0.05%)(163) 


Mol  %  A 

4° 

df 

0.0 

1.3639 

25.0 

1.2663 

42.5 

1 . 1975 

1.2180 

50.0 

1 . 1706 

1 . 1955 

54.0 

1.1512 

1.1751 

60.0 

1.1319 

1.1613 

75.0 

1.0753 

100.0 

0.9696 

v.  also  105,  618,  1280 


C6H5Br 

Bromobenzene 
792.  B  =  C6H6C1 
Chlorobenzene  (35,  3491) 


(±0.025%)  (2  3) 


Wt.  %  A 

dj° 

100 . 000 

1.4960 

80 . 603 

1.4223 

68.989 

1.3777 

45.179 

1.2854 

25 . 320 

1.2074 

10 . 723 

1 . 1494 

0.000 

1 . 1065 

(+0.05%)(157) 

4  = 

0.0  Mol  %  A 
1.1257(1  -  0.039357) 
20.2  Mol  %  A 
1.2114(1  -  0.03946<) 
67.4  Mol  %  A 
1.3770(1  -  0.0S9430 
100.00  Mol  %  A 
1.5158(1  -  0.038537) 

793.  B  =  C6H6  (6i,  186) 


(±0.01%)(23) 


Wt.  %  B 

dj° 

0.000 

1 . 4960 

36 . 892 

1.2918 

53.614 

1.1910 

67.696 

1.1016 

82.230 

1 . 0046 

100.000 

0.8790 

(to  80°)(+0.1%)(i85) 

a 

103b 

100.00  Wt.  %  B 

0.9003 

1 .0737 

75.26  Wt.  %  B 

1.0001 

1 . 1077 

49.73  Wt.  %  B 

1 . 1330 

1 . 1867 

25.26  Wt.  %  B 

1.2948 

1 .2517 

0.00  Wt.  %  B 

1.5215 

1 . 3547 

794.  B  =  C7H8 
Toluene 


Wt.  %  A 

4° 

100.000 

1.4960 

65.796 

1.2801 

41 . 048 

1.1241 

22 . 297 

1.0061 

0.000 

0.8661 

795.  B  =  C8Hi406 


Ethyl 

tartrate 

(+0.05 

%)(217) 

Wt.  %  A 

4° 

100 . 00 

1.4938 

95.00 

1.4744 

90.07 

1.4567 

52.03 

1.3355 

0.00 

1.2052 

a 

103b 

(14.3°- 

-100.6°) 

100.00  Wt.  %  A 

1 

.5013  |  1. 

i—H 

1 

V _ ' 

O 

CO 

3) 

(18.6°- 

-100.6°) 

90.07  Wt.  %  A 

1 

4585  |  1 

CO 

T— 1 

1 

SO 

O 

CO 

6) 

(19.4° 

-100.8°) 

75.06  Wt.  %  A 

1 

.4043  |  1 

263(7  -  19 

4) 

(19.1°- 

-101.0°) 

52.03  Wt.  %  A 

1 

.3366  |  1 

195(7  -  19 

1) 

(16. 8C 

-99.4°) 

0.00  Wt.  %  A 

1 

.2085  !  1 

016(7  -  16. 

8) 

796.  B  =  C8H2„IN 
Tetraethylammonium  iodide 
(331)1 

v.  also  18,  52,  106,  319,  400,  508 


C6H6Br2N 

2,  4-Dibromoaniline 

797.  B  =  C7HI402 
Isoamyl  acetate  (306)  1 

C6H5Br2N 

2,  6-Dibromoaniline 

798.  B  =  C7H1402 
Isoamyl  acetate  (306)i 

C6H5C1 

Chlorobenzene 

799.  B  =  C6H6  (25,1  35,  99,  186) 


(  +  0.025%)  (23) 


Wt.  %  B 

4° 

0.000 

1 . 1065 

31.171 

1.0419 

57.896 

0.9820 

77 . 462 

0.9357 

100.000 

0.8790 

(to  80°)(  +0.075%)(185 

a 

103b 

0.00  Wt.  %  B 

1 . 1283 

1 . 0807 

25.39  Wt.  %  B 

1.0592 

1.0737 

49.46  Wt.  %  B 

1.0020 

1.0817 

74.84  Wt.  %  B 

0 . 9483 

1.0817 

100.000 

Wt.  %  B 

0 . 9002 

1 . 0737 

800.  B  =  C6H60 
Phenol 

(±0.01%)(27) 


Wt.  %  A 

4° 

100.00 

1 . 1050 

95.07 

1 . 1033 

90.22 

1.1017 

78.27 

1.0979 

69.57 

1.0953 

61.10 

1.0929 

50.10 

1.0897 

41.85 

1 . 0873 

28.59 

1.0835 

18.55 

1.0805 

0.00 

1.0752 

801.  B  —  C7H8 
Toluene  (158) 
(+0.025%)  (2  3) 


Wt.  %  A 

4° 

100 . 000 

1.1065 

71 . 678 

1 . 0369 

45.779 

0.9744 

21.516 

0.9167 

13.803 

0 . 8985 

7.060 

0.8826 

0.000 

0.8661 

(  +  0.0075%)(171) 

Wt.  %  A 

45 

100.000 

1 . 10026 

80 . 249 

1.04460 

46 . 646 

0.95883 

22.292 

0.90535 

20.427 

0.90148 

0.000 

0.86053 

802.  B  —  C7Hi6 
Heptane  (61) 


803.  B  =  C7H160 
Ethyl  amyl  ether  (61) 

804.  B  =  C8Hio 
m-Xylene  (61) 

805.  B  =  C8H1406 
Ethyl  tartrate 
(  +  0.05%)(217) 
a  |  103b 

(17.05°-38.53°) 

100.00  Wt.  %  A 
1.1096  I  1.080(7  -  17.05) 
(18.5°-31.87°) 

96.19  Wt.  %  A 
1.1106  |  1  0S4(«  —  18.5) 
(15°-99°) 

89.99  Wt.  %  A 
1.1202  |  1.101(7  -  15) 

(14.7°-99.0°) 

75.00  Wt.  %  A 
1.1342  |  1.101(7  -  14.7) 
(17.9°-101.3°) 

52.53  Wt.  %  A 
1.1516  |  1.078(7  -  17.9) 
(18.8°-49.5°) 

24.65  Wt.  %  A 
1.1795  |  1.0S1(7  -  18.8) 

(16.8°-99.4°) 

0.00  Wt.  %  A 
1.2085  1  1.016 (7  -  16.8) 

♦ 
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806.  B 

—  CioHs 

Wt.  %  B 

< 

Wt.  %  B 

d\ 60 

Naphthalene 

100 . 00 

1.0045 

31.50 

1.0404 

(to  2.132  Wt.  %  B)(54) 

84.46 

1.0377 

22.20 

1.0589 

d\s  =  (1.10864  -  0.0S835 

70.06 

1.0680 

10.35 

1 . 0822 

Wt.  %  B) 

±0.0075% 

59.84 

1.0931 

0.00 

1.1027 

53.39 

1 . 1083 

807.  B  = 

=  Oio-tii6U 

48.32 

1.1198 

809.  B 

=  c6h8n2 

Camphor 

43.13 

1  1316 

Phenylhvdrazine 

(±0.1%)(235) 

39.39 

]  1399 

(±0.1%)(3O7) 

Wt.  %  B 

4° 

34.82 

1.1503 

Wt.  %  A 

dl° 

0.00 

1.101 

31.50 

1 . 1582 

100.0 

1.203 

0.73 

1.099 

22.20 

1 . 1790 

85.2 

1.187 

5 . 51 

1.092 

10.35 

1.2055 

64.0 

1.166 

18.64 

1.072 

0.00 

1.2282 

53.5 

1.154 

30 . 35 

1.054 

Wt.  %  B 

4° 

50.7 

1 . 145 

59 . 25 

1.014 

100  00 

0  9872 

25.0 

1.108 

v.  also  19,  53, 

282,  320,  401, 

84.46 

1.0197 

0.0 

1.068 

509,  787,  792 

70.06 

1.0496 

810.  B  = 

=  C7H14O2 

n  H7 

59.84 

1.0/39 

Isoamyl  acetate  (305) i 

53 . 39 

1 . 0888 

o-Chlorophenol 

48.32 

1.1000 

811.  B 

=  CsHuN 

808.  B 

=  c6h7n 

43.13 

1.1116 

Dimethylaniline 

Aniline  (so?)1 

39.39 

1.1196 

(to  80°)(±0.025%)(28) 

(+0.01%)(28) 

34.82 

1 . 1300 

a 

10% 

Wt.  %  B 

4° 

31.50 

1.1376 

0.00  Wt.  %  A 

100.00 

1 . 0350 

22.20 

1 . 1580 

0 . 9726 

0.82131 

84.46 

1.0643 

10.35 

1.1837 

14.67  Wt.  %  A 

70.06 

1.0956 

0.00 

1.2058 

1.0070 

0.87001 

59.84 

1.1219 

Wt.  %  B 

4 0 

27.71  Wt.  %  A 

53.39 

1 . 1374 

100.00 

0.9700 

1.0432 

0.90751 

48.32 

1 . 1495 

84.46 

1.0017 

40.65  Wt.  %  A 

43.13 

1.1615 

70.06 

1.0311 

1.0819 

0.94751 

39.39 

1.1701 

59.84 

1.0547 

52.49  Wt.  %  A 

34.82 

1 . 1809 

53.39 

1.0693 

1.1191 

0.98501 

31.50 

1.1891 

48.32 

1.0802 

60.40  Wt.  %  A 

22.20 

1.2105 

43.13 

1.0916 

1 . 1443 

1 . 00501 

10.35 

1 . 2382 

39.39 

1.0993 

70.50  Wt.  %  A 

0.00 

1 . 2623 

34.82 

1 . 1096 

1.1761 

1 . 03251 

Wt.  %  B 

4° 

31.50 

1.1169 

75.41  Wt.  %  A 

100.00 

1.0218 

22.20 

1.1371 

1 . 1928 

1.05501 

84.46 

1 . 0554 

10.35 

1.1619 

80.87  Wt.  %  A 

70.06 

1.0864 

0.00 

1 . 1832 

1.2108 

1.07251 

59.84 

1.1123 

Wt.  %  B 

dl10 

83.81  Wt.  %  A 

53.39 

1.1277 

100.00 

0.9431 

1 . 2205 

1.08251 

48.32 

1 . 1396 

84.46 

0.9739 

90.14  Wt.  %  A 

43.13 

1.1515 

70.06 

1.0019 

1.2414 

1 . 10001 

39.39 

1 . 1600 

59.84 

1 . 0248 

100.00  Wt.  %  A 

34.82 

1 . 1707 

53.39 

1 . 0389 

1.2737 

1.13381 

31.50 

1 . 1788 

48.32 

1.0493 

22.20 

1.2000 

43 . 13 

1.0603 

812.  B 

=  c9h7n 

10.35 

1.2273 

39.39 

1.0678 

Quinoline 

0.00 

1.2509 

34.82 

1.0774 

(±0.01%)(28) 

Wt.  %  B 

4° 

31.50 

1.0843 

Wt.  %  B 

4 

100.00 

1.0131 

22.20 

1.1038 

100 . 00 

1 . 1077 

84.46 

1 . 0466 

10.35 

1 . 1280 

83.21 

1.1412 

70.06 

1 . 0772 

0.00 

1 . 1489 

67.47 

1 . 1728 

59.84 

1 . 1027 

Wt.  %  B 

dir 

57.61 

1 . 1925 

53.39 

1.1180 

100.00 

0.9053 

51.19 

1.2045 

48.32 

1.1297 

84.46 

0.9355 

49.69 

1 . 2074 

43.13 

1.1416 

70.06 

0.9620 

46.72 

1.2128 

39.39 

1 . 1499 

59.84 

0.9839 

45.06 

1.2156 

34.82 

1 . 1605 

53.39 

0.9972 

42.08 

1.2203 

31.50 

1 . 1685 

48.32 

1.0069 

36.58 

1 . 2282 

22.20 

1 . 1895 

43.13 

1.0177 

27.82 

1.2403 

10.35 

1.2164 

39.39 

1.0249 

13.34 

1.2581 

0.00 

1 . 2397 

34.82 

1 . 0339 

0.00 

1.2737 

Wt. 

%  B 

100 

.00 

83. 

.21 

67 

.47 

57. 

.61 

51 

.19 

49. 

.69 

46. 

.72 

45 

06 

42 

.08 

36 

.58 

27 

.82 

13 

.34 

0 

.00 

Wt. 

%  B 

100 

.00 

83 

.21 

67 

.47 

57 

.61 

51 

.19 

49 

.69 

46 

.72 

45 

.06 

42 

.08 

36 

.58 

27 

.82 

13 

.34 

0 

.00 

Wt. 

%  B 

100 

.00 

83 

.21 

67 

.47 

57 

.61 

51 

.19 

49 

.69 

46 

.72 

45 

.06 

42 

.08 

36 

.58 

27 

.82 

13 

.34 

0 

.00 

Wt. 

%  B 

100 

.00 

83 

.21 

67 

.47 

57 

.61 

51 

.19 

49 

.69 

46 

.72 

45 

.06 

42 

.08 

36 

.58 

27 

.82 

13 

.34 

0 

.00 

Wt. 

%  B 

100 

.00 

83 

.21 

67 

.47 

57 

.61 

51 

.19 

49 

.69 

46 

.72 

45 

.06 

4° 

1.1001 
1.1331 
1 . 1643 

1.1837 
1 . 1956 
1.1985 
1.2038 
1 . 2066 
1.2112 
1.2188 
1.2304 
1 . 2474 
1.2622 

dj° 

1.0925 
1 . 1250 
1.1557 
1.1748 
1 . 1867 
1 . 1895 
1 . 1948 
1 . 1975 
1.2021 
1.2095 
1.2205 
1 . 2363 
1.2508 

dT 

1.0849 
1.1169 
1 . 1472 
1 . 1660 
1 . 1777 
1 . 1805 
1.1858 
1.1883 
1 . 1930 
1.2001 
1.2106 
1.2253 
1.2397 
d\° 

1.0772 
1 . 1089 
1 . 1387 
1.1573 
1 . 1688 
1.1715 
1.1768 
1 . 1792 

1.1838 
1 . 1906 
1.2006 
1.2149 
1.2282 

< 

1.0614 
1.0928 
1 . 1220 
1 . 1402 
1.1510 
1.1537 
1.1588 
1.1611 
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C6H5C10 
B  =  C9H7N. 
Wt.  %  B 
42.08 
36.58 
27.82 
13.34 
0.00 
Wt.  %  B 
100.00 
83.21 
67.47 
57.61 
51.19 
49.69 
46.72 
45.06 
42.08 
36.58 
27.82 
13.34 
0.00 

Wt.  %  B 
100.00 
83.21 
67.47 
57.61 
51.19 
49.69 
46.72 
45.06 
42.08 
36.58 
27.82 
13.34 
0.00 

Wt.  %  B 
100.00 
83.21 
67.47 
57.61 
51.19 
49.69 
46.72 
45.06 
42.08 
36.58 
27.82 
13.34 
0.00 


( Continued ) 

—{Continued) 

dj° 

1.1655 
1.1718 
1.1811 
1.1941 
1.2058 
d\° 

1.0458 
1.0767 
1 . 1053 
1 . 1230 
1 . 1333 
1 . 1360 
1 . 1407 
1.1433 
1 . 1473 
1.1531 
1.1615 
1 . 1732 
1 . 1832 
d\10 
1.0213 
1.0517 
1 . 0790 
1.0952 
1 . 1049 
1 . 1072 
1.1118 
1.1139 
1.1175 
1 . 1232 
1.1311 
1.1413 
1 . 1489 
d\b0 
0.9879 
1.0178 
1.0428 
1.0574 
1 . 0664 
1.0681 
1.0721 
1.0741 
1.0772 
1 . 0822 
1.0893 
1 . 0976 
1 . 1027 


813.  B  =  CUHUN 
Diphenylmethylamine 
(to  80°) (+0.025%) (2 8) 
a  |  103b 

0.00  Wt.  %  A 
1 . 0674  |  0 . 7888* 

13.83  Wt.  %  A 
1.0923  |  0 . 8200* 

25.90  Wt.  %  A 
1.1146  I  0 . 8575f 

38.35  Wt.  %  A 
1.1391  |  0.8975* 

50.52  Wt.  %  A 
1.1637  I  0.9350* 


a 

1036 

Wt.  %  B 

d\° 

57.58  Wt.  %  A 

70.2 

1.058 

1 . 1788 

0.9750* 

90.3 

1.012 

68.76  Wt.  %  A 

100.0 

0.992 

1.2030  | 

79.34  Wt. 
1.2261  | 
89.62  Wt. 
1 . 2492 


1.0150* 
%  A 
1.0525* 
%  A 
1.0925* 


100.00  Wt.  %  A 
1,2737  |  1.1388* 

v.  also  402,  510,  702 

C«H5C10 

??r-Chlorophenol 
814.  B  =  C6H7N 
Aniline 

(±0.1%)  (3  07) 


Wt.  %  B 

dj* 

0.0 

1.268 

9.0 

1.238 

19.4 

1.207 

30.1 

1.181 

40.3 

1 . 153 

60.1 

1.104 

75.4 

1.071 

100.0 

1.022 

Wt.  %  B 

dl° 

0.0 

1.237 

9.0 

1.210 

19.4 

1.180 

30.1 

1.153 

40.3 

1.126 

60.1 

1.077 

75.4 

1.045 

100.0 

0.992 

815.  B  =  C7H1402 
Isoamyl  acetate  (305)i 


v.  also  403 


C6H5C10 


817.  B  =  C7H1402 
Isoamyl  acetate  (3  05)i 

v.  also  404 

CcH5C12N 

2,  4-Dichloroaniline 

818.  B  =  C;HI402 
Isoamyl  acetate  (306)  i 

c6h5f 

Fluorobenzene 
818.5  B  =  C6H6 
(to  80°)( ±0.075%)(185) 
a  |  103b 

0.00  Wt.  %  B 
1.0468  |  1.216* 

24.98  Wt.  %  B 
1.0052  |  1.159* 

50.24  Wt.  %  B 
0.9687  |  1.159* 

74.22  Wt.  %  B 
0.9345  |  1.125* 

100.00  Wt.  %  B 

0 , 9002  [  1 . 073* 

C„H,I 

Iodobenzene 
819.  B  =  C6H6 
(to  80°)(±0.075%)(185) 
a  |  103b 

0.00  Wt.  %  B 
1.8611  |  1.520* 

25.16  Wt.  %  B 
1.4662  |  1.406* 

50.05  Wt.  %  B 
1.2133  I  1.294* 

100.00  Wt.  %  B 

0.9002  |  1.073* 


816.  B 

=  CcH7N 

Ethyl  tartrate 

Aniline 

(±0.05%)  (2 17) 

(±0.1 

%)(307) 

a  |  103b 

Wt.  %  B 

d\6 

(19.5°-38.5°) 

7.8 

1.249 

0.00  Wt.  %  B 

15.4 

1.228 

1.8316  |  1 . 575(*  -  19.5) 

22.2 

1.209 

(18.85°-51.6°) 

29.9 

1 . 185 

9.93  Wt,  %  B 

37.2 

1.166 

1.7313  |  1.495(*  -  18.85) 

41.8 

1 . 154 

(19.5°-50.6°) 

50.2 

1.133 

24.94  Wt.  %  B 

70.2 

1.084 

1.6148  |  1.413(*  -  19.5) 

90.3 

1.037 

(18.3°-53.2°) 

100.0 

1.022 

47.97  Wt.  %  B 

Wt.  %  B 

dl° 

1.4502  |  1.259(*  -  18.3) 

0.0 

1.244 

(19.25°-36.2°) 

7.8 

1.223 

75.30  Wt.  %  B 

15.4 

1.199 

1.3135  |  1 . 132(<  — 19.25) 

22.2 

1 . 179 

c6h5i2n 

29.9 

1.158 

37.2 

1.140 

2,  4-JJnodoamhne 

41.8 

1.128 

821.  B  =  C7H1402 

50.2 

1.107 

Isoamvl  acetate  (306) 

c6h5no2 

Nitrobenzene 


823.  B  =  CoH 

(14,  122,1  142 

158,  240) 

(50  Wt.  %  B)(  ±0.025  %)(! 78) 

* 

d\ 

0 

1.03874 

25 

1.01248 

40 

0.99731 

55 

0.98282 

70 

0 . 96678 

(±0.1%)  (361) 

Wt.  %  B 

d\° 

0.000 

1.2048 

0.282 

1.2040 

0.353 

1.2032 

0.773 

1.2022 

1.419 

1.2000 

3.118 

1 . 1920 

7.250 

1.1734 

16.335 

1 . 1382 

100.000 

0.8800 

(±0.0075%)  (171) 

Wt.  %  B 

df 

0.000 

1 . 19823 

14.391 

1.13851 

37.604 

1.05304 

80 . 049 

0.92504 

100.000 

0.87421 

824. 


B  =  C6Hr.O 
Phenol 

(  +  0.01%)  (3  7) 


Wt.  %  A 

< 

100 . 00 

1.2019 

95.84 

1 . 1955 

91.16 

1 . 1886 

81.88 

1 . 1754 

72.59 

1 . 1633 

62.04 

1 . 1494 

50.27 

1 . 1345 

41.36 

1.1232 

28.97 

1 . 1084 

15.32 

1.0926 

0.00 

1.0751 

825.  B  =  C6H7N 
Aniline  ( +0.075%) ("2) 
(25°-90°) 

62.92  Wt.  %  B 


a 

1 . 1343 


103b 

0.903(*  -  25) 


(+0.25%)(156) 
d\  =  (1.038  +  0.0,184 
Mol  %  A) 

df  =  (0.987  +  0.02176 
_ Mol  %  A) _ 

826.  B  =  C6H10O4 
Methyl  *  -  a  -  a  c  e  t  o  xy  p  r  o  p  io  n  a  t  e 
(±0.05%)(2il) 
a  |  103b 

(-7.4°  to  +141°) 

0.00  Wt.  %  A 
1.1198  |  1.144(<  +  7.4) 

(0.3°-141°) 

89.86  Wt.  %  A 
1.2103  1  1 ,006(*  -  0.3) 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C6H6ClO  TO  C6H6N02 
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827.  B  =  C6H10O6 
Methyl  tartrate 
(14°-41°)(+0.05%)(210) 
95.06  Wt.  %  A 


a 

10  3b 

1 .214 

1.0(1  -  14) 

828.  B  = 

=  C0H12O, 

Paraldehyde  (158) 


(±0.1%)  (361) 

-w  T-)  70 


Wt.  %  B 

d\° 

0.000 

1 . 2048 

0.443 

1 . 2032 

0.685 

1 . 2024 

0.906 

1 . 2020 

1.778 

1.2000 

3.442 

1 . 1968 

4.555 

1 . 1944 

9.000 

1 . 1852 

17.630 

1 . 1670 

23 . 650 

1 . 1530 

829.  B 

=  C7HcOo 

Benzoic  acid  (2  96)1.2 

S30.  B 

=  c7h6o, 

Salicylic  acid  (296)1,2 

831.  B 

=  c7h8 

Toluene  (i58>  348) 

(±0.0075%)  (171) 

Wt.  %  A 

df 

100.000 

1 . 19848 

84 . 606 

1.13195 

62 . 598 

1.04733 

29 . 050 

0 . 93966 

12.207 

0.89218 

0.000 

0 . 86036 

(±0.075%)(i22) 

Wt.  %  A 

df 

0.00 

0 . 8330 

16.92 

0.8775 

31.62 

0.9192 

57.61 

1.0019 

71.48 

1.0517 

82.03 

1 . 0926 

91.70 

1 . 1324 

100.00 

1.1691 

(  +  0.075%)  (ii  2) 

a 

103b 

(25°-75°) 

0.00  Wt.  %  A 
0.8599  |  0.890(i  -  25) 

(25°-90°) 

73.70  Wt.  %  A 
1.0869  |  0.944 {t  -25) 


832.  B  =  C7HgO 
o-Cresol 


(+0.005%)  (3 19) 


Wt.  %  B 

df'87 

0.000 

1.21065 

3.080 

1.20504 

9.545 

1 . 19320 

16.221 

1 . 18142 

833.  B 

=  C7H9N 

Methylaniline 

(±0.05%)(157) 


4  = 

100  Mol  %  A 
1.2220(1  -  0.0,7804/) 
75  Mol  %  A 
1.1618(1  -  0.0,79300 
50  Mol  %  A 
1.1060(1  -  0.0,80400 
25  Mol  %  A 
1.0521(1  -  O.O38O6OO 
0  Mol  %  A 
1.0028(1  -  0.0,79800 

834.  B  =  C7H9N 
o-Toluidine 

(±0.05%)(157) 

4  = 

100  Mol  %  A 
1.2220(1  -  0.0,78040 
75  Mol  %  A 
1.1677(1  -  0.0,80400 
50  Mol  %  A 
1.1159(1  -  0.0,81600 
0  Mol  %  A 
1.0647(1  -  0.0,81600 

835.  B  =  C8Hs02 
Methyl  benzoate  (158) 

836.  B  =  C8H9C1,07 
Methyl  mono(trichloro- 
acetyl)  tartrate 


(17°-48.7°)(±0.05%)(2io) 


95.25  Wt.  %  A 

a 

103b 

1.2163 

0. 0,963  (t  -  17) 

837. 

B  =  CgHnN 

Dimethylaniline 
(  +  0.05%)(157) 

4  = 

100  Mol  %  A 
1.2220(1  -  0.0,78040 
75  Mol  %  A 
1.1582(1  -  0.0,81900 
50  Mol  %  A 
1.0868(1  -  0.0,81900 
25  Mol  %  A 
1.0266(1  -  0.0,84100 
0  Mol  %  A 
0.9742(1  -  0.0,86800 

838.  B  =  CsHnN 
Ethylaniline 

(±0.05%)(157) 

4  = 

100  Mol  %  A 
1.2220(1  -  0.0,78040 
75  Mol  %  A 
1.1493(1  -  0.0,81000 
50  Mol  %  A 
1.0853(1  -  0.0,82200 
25  Mol  %  A 
1.0278(1  -  0.0,82600 
0  Mol  %  A 
0.9792(1  -  0.0,87400 

839.  B  =  CgHuOe 
Dimethyl  d-dimethoxy- 

succinate 
(±0.075%)  (222) 


a  I  103b 

(65.3°-153°) 

0.00  Wt.  %  A 
1.1250  |  1.052(«  -  65.3) 
(15.6°-150°) 

90.90  Wt.  %  A 
1.2039  1  0.993(t  -  15.6) 

840.  B  =  C8H1406 
Ethyl  tartrate  (220) 

(±0.075%)  (208) 

a  |  103b 

(19.1°-100.0°) 

0.00  Wt.  %  B 
1.2042  |  0.978(<  -  19.1) 
(20.0°-99.0°) 

2.00  Wt.  %  B 
1.2030  |  0.987(<  -  20.0) 
(19.0°-98.5°) 

5.00  Wt.  %  B 
1.2037  |  0.995(1  -  19.0) 

(18.0°-100.0°) 

10.00  Wt.  %  B 

1.2041  |  0.989(1  -  18.0) 
(17.3°-100.0°) 

19.94  Wt.  %  B 

1.2042  10.998(1-17.3) 
(18.7°-100.0°) 

50.02  Wt.  %  B 

1.2029  |  1.013(1  -  18.7) 

(19.3°-131.2°) 

100.00  Wt.  %  B 
1,2062  |  1.023(1  -  19.3) 

841.  B  =  CsH2„IN 
Tetraethylammonium 

iodide  (33i)i 

842.  B  =  C10HS 


Naphthalene  (158»  163.1) 
(±0.0075%)  (5  4) 

W+  07  r! 


Wt.  %  B 

d\a 

0.000 

1 . 20538 

1.032 

1 . 20322 

2.037 

1.20106 

(±0.05%)  (163) 

Mol  %  B 

d\° 

0 

1 . 1439 

20 

1.1135 

30 

1.0959 

50 

1.0626 

70 

1 . 0300 

80 

1.0120 

90 

0.9951 

100 

0.9790 

843.  B  =  C10H8Cl6O8 


Methyl  di(trichloro- 
acetyl)  tartrate 
(±0.05%)(210) 
a  |  103b 

(17°-48.7°) 

95.25  Wt.  %  A 
1.2163  |  0.963(1  -  17.0) 
(14°-90.2°) 

95.10  Wt.  %  A 
1.2779  I  1.006(1  -  14.0) 

844.  B  =  C10H14 
Durene 


(±0.005%)  (3 18) 


Wt.  %  A 
100.000 
97 . 984 
94.225 


dr 

1.19761 
1.18915 
1 . 17376 


845.  B  =  C10H16N 
Diethylaniline 
(±0.05%)(157) 

4  = 

100.00  Mol  %  A 
1.2220(1  -  0.0,78041) 
66.67  Mol  %  A 
1.1071(1  -  0.0,79101) 
33.33  Mol  %  A 
1.0147(1  -  0.0,77201) 
0.00  Mol  %  A 
0.9508(1  -  0.0,84551) 

846.  B  =  Cl0H16O4 
Camphoric  acid  (2 96)  1,2 

847.  B  =  C10H20O 
1-Menthol 

(  ±0.05  %)  (326) 
a  |  103b 

(19.25°-43.2°) 

98.55  Wt.  %  A 
1.1978  |0.981(1-19.25) 
(8.5°-41.7°) 

97.94  Wt.  %  A 
1.2061  |  0.988(1  -  8.5) 

(9.8°-78.7°) 

93.35  Wt.  %  A 
1.1853  |  0.953(1  -  9.8) 
(19.1°-54.1°) 

69.51  Wt.  %  A 
1.0891  |0.917(<-19.1) 

(  +  0.25%)(273) 

(55.6°-99.0°) 

100.00  Mol  %  A 
1.1655  |  0.922(1  -  55.6) 
90.85  Mol  %  A 
1.1215  |  0.988(1  -  55.6) 
69.16  Mol  %  A 
1.0374  |  0.934(1  -  55.6) 
54.83  Mol  %  A 
0.9915  |0.852(l-55.6) 

36.73  Mol  %  A 
0.9442  |0.868(l-55.6) 

16.26  Mol  %  A 
0.9011  |  0.826(1  -  55.6) 

0 . 00  Mol  %  A 
0.8690  |  0.733(1  -  55.6) 


848.  B  =  C12H10 
Acenaphthene  (158) 

(±0.005%)  (3 18) 


Wt. 

%  A 

dj‘ 

100 

.000 

1.19761 

97 

.166 

1 . 19385 

96 

.135 

1 . 19249 

849.  B 

—  C12H10 

Diphenyl  (158) 
(±0.005%)  (3 18) 


Wt.  %  A 
100 . 000 
98.103 
95.751 


df 

1 . 19761 

1 . 19389 
1 . 18902 
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C6HbN02. — ( Continued ) 
850.  B  =  Ci2H10N2 


Azobenzene  (158) 
( ±0.005%)(318) 


Wt.  %  B 

df 

0.000 

1.19761 

1.844 

1 . 19490 

4.479 

1.19134 

851.  B  =  C12H12C1608 
Ethyl  di(trichloroacetyl)tartrate 
(  +  0.05)  (2  io) 
a  |  103b 

(15.2°-131°) 

0.00  Wt.  %  A 
1.4764  |  1.222 (f  -  15.2) 

(12.5°— 74.2°) 

95.01  Wt.  %  A 
1.2218  |  0.998(f  -  12.5) 

852.  B  =  C12H1808 
Diethyl  diacetyltartrate 

(+0.25%)(273) 
a  |  103b 

(55.6°-99.0°) 

100.00  Mol  %  A 
1.1655  ;|  0.922(<  -  55.6) 
(67.3°-99.0°) 

87.73  Mol  %  A 
1.1435  |  0.997(<  -  67.3) 
68.13  Mol  %  A 
1.1248  |  0.820(i  -  67.3) 
50.12  Mol  %  A 
1.1310  |  0.997(i!  -  67.3) 

32.90  Mol  %  A 
1.1198  |  1.019(«  -  67.3) 
15.59  Mol  %  A 
1.1439  |  1.133(1  -  67.3) 
0.00  Mol  %  A 
1.1086  [0.896(1-67.3) 

853.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330)1 

854.  B  =  Ci4H10 
Phenanthrene  (158) 

855.  B  =  C14H10O2 
Benzil  (! 58) 
(±0.005%)  (31 8) 


Wt.  %  A 

df 

100.000 

1 . 19761 

98.197 

1 . 19660 

95.357 

1.19529 

856.  B  = 

C16H20Cl6O8 

Isobutyl  di  (trichloroacetyl)- 
tartrate 
(±0.05%)  (2  io) 
a  |  103b 

(18.2°-157°) 

0.00  Wt.  %  A 
1 .3584  |  1 .044(1  -  18.2) 

(13.6°-91.9°) 

94.98  Wt.  %  A 
1.2164  [0,991(1-  13.6) 


857.  B  =  Ci6H2403S 
Menthyl  benzenesulfonate 
(±0.05%)  (2 12) 
a  |  103b 

(15.7°-70.5°) 

92.14  Wt.  %  A 
1.1973  !  0.972(1  -  15.7) 
(16.0°-78.4°) 

81.23  Wt.  %  A 
1.1863  |  0.954(1  -  16.0) 

858.  B  =  Ci6H2608 
Isobutyl  diacetyl-d-tartrate 
(±0.05%)  (2 16) 
(-4.2°  to  +141°) 
90.32  Wt.  %  A 


a 

103b 

1.2146 

0.977(1  +  4.2) 

859.  B  =  C18H1606 
acl.-Methyl  dibenzoyl- 
gly cerate  (90) 


860.  B  =  C18H3602 
Stearic  acid  (296)i,a 

861.  B  =  C2oH2603S 
Menthyl  naphthalene- 

/3-sulfonate 
(±0.05%)  (2 12) 
a  |  103b 

(12.5°-61.7°) 

97.05  Wt.  %  A 
1.2058  |0.939(1  -  12.5) 

(12.7°-61.4°) 

91.36  Wt.  %  A 
1.2028  10.958(1-12,7) 

862.  B  =  C24H4206 

1-Menthyl  d-tartrate 

(±0.05%)  (2  2  6) 

a  |  103b 

(16.7°-43.3°) 

98.57  Wt.  %  A 
1.2038  |0.974(1-16.7) 
(10.1°-56.9°) 

93.51  Wt.  %  A 
1.2012  |  0,969(1  -  10.1) 

863.  B  =  C24H4206 
Di-l-menthyl  1-tartrate 

(±0.05%)  (2 14) 
a  |  103b 

(17.85°-29.30°) 

98.02  Wt.  %  A 
1.2006  I  1.004(1  -  17.85) 
(17.50°-43.50°) 

94.65  Wt.  %  A 
1.1932  [0.981(1-17.50) 

864.  B  =  C28H4608 
1-Menthyl  diacetyl-l-tartrate 

(±0.05%)(214) 
a  |  103b 

(15°-142°) 

0.00  Wt.  %  A 
1.0557  10.802(1-15) 
(16.66°-32.80°) 

97.41  Wt.  %  A 
1.2017  |0.991(1  -  16.66) 


a  |  103b 

(17.75°-48.40°) 

94.64  Wt.  %  A 

1.1957  [0.973(1-17.75) 

865.  B  =  C2sH4608 
1-Menthyl  diacetyl-dl-tartrate 
a  |  103b 

(±0.05%)  (2 15) 

(19.85°-34.8°) 

95.62  Wt.  %  A 

1.1958  10.963(1-19.85) 

v.  also  54,  87,  202,  256,  283,  321, 
405,  511,  581,  619,  655,  660, 
671,  751,  760,  1273 

c6h6no3 

o-Nitrophenol 

866.  B  =  C6H6  (±0.005%)  (3 19) 


Wt.  %  B 
100.000 

96 . 908 

93 . 380 
88.562 
74.895 

df'87 

0.88619 

0 . 89533 
0.90617 
0.92127 
0.96695 

867.  B  =  Cr,H;N,  Aniline 

(  ±0.01%)(28) 

Wt.  %  B 

d30 

100.00 

1.0131 

89.12 

1 . 0376 

77.64 

1.0654 

67.23 

1 . 0923 

58.00 

1.1174 

48.72 

1 . 1444 

39.48 

1.1715 

31.68 

1 . 1966 

22.89 

1.2261 

14.96 

1.2527 

8.51 

1.2741 

0.00 

1.3041 

Wt.  %  B 

dt° 

100.00 

1 . 0045 

89.12 

1 . 0288 

77.64 

1 . 0565 

67.23 

1.0832 

58.00 

1 . 1079 

48.72 

1 . 1349 

39.48 

1.1618 

31.68 

1 . 1865 

22.89 

1.2160 

14.96 

1 . 2426 

8.51 

1.2638 

0.00 

1.2938 

Wt.  %  B 

dl° 

100.00 

0.9872 

89.12 

1.0109 

77.64 

1 . 0382 

67.23 

1.0644 

58.00 

1.0887 

48.72 

1.1149 

39.48 

1.1418 

31.68 

1.1661 

22.89 

1 . 1952 

14.96 

1.2214 

8.51 

1.2427 

0.00 

1.2708 

Wt.  %  B 

df 

100.00 

0.9700 

89.12 

0.9933 

77.64 

1 . 0202 

67.23 

1.0460 

58.00 

1.0698 

48.72 

1.0954 

39.48 

1.1221 

31.68 

1.1461 

22.89 

1 . 1746 

14.96 

1 . 2006 

8.51 

1.2216 

0.00 

1 . 2480 

868.  B 

=  c7h9n 

p-Toluidine 

(±0.1%)(307) 

Wt.  %  A 

d4° 

0.0 

0.958 

35.3 

1.050 

79.6 

1.220 

100.0 

1.282 

869.  B  = 

=  c7Hi4o2 

Isoamyl  acetate  (305)1 

870.  B  =  C8H1406 
Ethyl  tartrate 
(  ±0.05  %)  (224) 
a  |  103b 

(47.7°— 78.1°) 

23.89  Wt.  %  B 
1.2599  |  1.014(1  -  47.7) 

(56.8°-97.3°) 

51.12  Wt.  %  B 
1.2321  |  1.099(1  -  56.8) 

(12.5°— 72.5°) 

74.95  Wt.  %  B 
1.2554  [  1.081(1  -  12.5) 


871.  B  =  C9H7N 
Quinoline 
(  ±  0.01)  (28) 


Wt.  %  B 

d30 

100.00 

1.0849 

89.20 

1.1071 

78.57 

1.1311 

69.31 

1.1518 

58.39 

1 . 1758 

50.84 

1 . 1938 

41.80 

1.2140 

32.96 

1 . 2339 

22.44 

1.2549 

17.59 

1.2655 

13.24 

1.2746 

8.82 

1.2842 

4.46 

1.2939 

0.00 

1.3041 

Wt.  %  B 

df 

100.00 

1.0772 

89.20 

1.0988 

78.57 

1.1223 

69.31 

1 . 1429 

58.39 

1 . 1665 

50.84 

1.1842 

41.80 

1.2043 

32.96 

1.2240 

22.44 

1.2454 

17.59 

1 .2557 
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Wt.  %  B 

< 

13.24 

1.2647 

8.82 

1 . 2742 

4.46 

1.2838 

0.00 

1.2938 

Wt.  %  B 

dj° 

100 . 00 

1.0614 

89.20 

1 . 0822 

78.57 

1.1049 

69.31 

1 . 1248 

58.39 

1 . 1478 

50.84 

1.1649 

41.80 

1 . 1844 

32.96 

1.2036 

22.44 

1.2244 

17.59 

1.2346 

13.24 

1.2433 

8.82 

1.2521 

4.46 

1.2613 

0.00 

1 . 2708 

Wt.  %  B 

< 

100.00 

1 . 0458 

89.20 

1.0656 

78.57 

1.0878 

69.31 

1 . 1068 

58.39 

1 . 1290 

50.84 

1 . 1457 

41.80 

1 . 1647 

32.96 

1.1834 

22.44 

1 . 2036 

17.59 

1.2136 

13.24 

1.2218 

8.82 

1.2304 

4.46 

1.2391 

0.00 

1 . 2480 

v.  also  107,  406,  703 


c6h5no3 

m-Nitrophenol 

872.  B  =  C7Hi402 
Isoamyl  acetate  (305)i 

c6h6no3 

p-Nitrophenol 

873.  B  =  C7Hi402 
Isoamyl  acetate  (305) 1 

v.  also  407 


c6h5n3o4 

2,  4-Dinitroaniline,  v.  228 

c«h6 

874.  B  =  C6H60 
Phenol  (+0.01%)  (2  7) 


Wt.  %  A 

dj° 

100.00 

0.8773 

93.96 

0.8881 

90.16 

0.8950 

79.99 

0.9134 

67.60 

0.9371 

57.91 

0 . 9549 

46.98 

0.9766 

36.35 

0.9976 

25.89 

1.0194 

17.80 

1 . 0383 

0.00 

1.0751 

875.  B  =  C6H7N 
Aniline  (4 4>  1 42) 
( ±0.075%)(122) 


Wt.  %  B 

dj° 

100.00 

1.0208 

89.59 

1.0034 

66.65 

0.9712 

11.40 

0 . 8934 

0.00 

0.8783 

876.  B  =  C6H10O3 
Ethyl  acetoacetate  (142>  158) 
(+0.05%)  (71) 


Wt.  %  A 

df 

100.00 

0 . 8736 

97.22 

0.8770 

89.53 

0.8869 

56.44 

0.9324 

6.12 

1.0126 

0.00 

1 . 0222 

877.  B  =  C6H10O4 
Ethyl  oxalate  (199)1 


878.  B  =  C6H1202 
Amyl  formate  (199)1 

879.  B  =  C6H1202 
Butyl  acetate  (i")1 

880.  B  =  C6H1202 
Ethyl  butyrate  (i58)  1991) 

881.  B  =  CcH1203 


Wt.  %  A 

d\ 

41.54 

0.75214 

47.03 

0 . 76355 

55.30 

0.78166 

63.58 

0.80081 

69.18 

0.81417 

70.78 

0.81819 

77.38 

0.83512 

79.85 

0.84161 

81.34 

0 . 84566 

86.27 

0.85933 

88.61 

0.86602 

91.58 

0 . 87452 

92.80 

0.87816 

95.20 

0 . 88527 

100.00 

0.90017 

883.  B  = 

c7h5n3o6 

Trinitrotoluene 
(±0.005%)  (319) 


Wt.  %  A 

d\ 2'87 

100.000 

0.88619 

95 . 959 

0.90238 

92.736 

0.91559 

88.621 

0.92751 

86 . 608 

0.94176 

884.  B 

=  c7h6o 

Benzaldehyde  (142) 


Paraldehyde  (142>  158) 
(+0.1%)  (361) 


885.  B  =  C7H602 
Benzoic  acid  (148)1  296, 1  303) 


Wt.  %  A 

df 

(25°-75°)(  ±0.1%)(112) 

0.000 

0.9948 

4.81  Wt.  %  B 

0.442 

0 . 9940 

a 

103b 

0.660 

0.9935 

0.8818 

1.062(<  -  25) 

1.770 

0.9910 

(to  6.785  Wt.  %  B)(349) 

3.480 

0 . 9892 

fl?-87  = 

(0.88638  + 

8.915 

0.9846 

0.0221504  Wt. 

%  B)  ±0.005% 

15.485 

0 . 9730 

81.150 

0 . 8980 

886.  B 

=  C7H6O3 

89  325 

0  8892 

Salicylic  acid  (29  6)  1,2 

96.160 

0.8814 

887.  B 

=  c7h8 

97.849 

0.8808 

(2  4,195,199,105,1112,1133,  158, 

99.231 

0.8805 

178,1  186.1,1 

283,1  351,  3521) 

99 . 962 

0 . 8803 

(±0.025%)  (2  3) 

100.000 

0.8800 

Wt.  %  A 

dl° 

882.  B 

II 

O 

h 

>**. 

0.00 

0.8661 

n-Hexane  (14>  35>  158>  351) 

28.22 

0.8687 

( ±  0.025  %)(138) 

52.93 

0.8715 

Wt.  %  A 

d° 

78.16 

0.8751 

0.00 

0.67743 

100.00 

0.8790 

1.24 

0.67939 

(±0.0075%)(i7i) 

1.52 

0.67995 

Wt.  %  A 

d"5 

9.27 

0 . 69249 

0.000 

0.86054 

12.31 

0.69759 

10 . 990 

0.86198 

15.07 

0.70232 

30.588 

0.86400 

16.95 

0.70570 

51.920 

0.86682 

21.57 

0.71377 

66.576 

0.86906 

22.41 

0.71535 

91.556 

0.87288 

24.22 

0.71855 

100 . 000 

0.87420 

31.87 

0.73290 

(±0.05%)(157) 

33.23 

0.73548 

d\ 

= 

36.51 

0.74197 

100  Mol  %  A 

38.38 

0.74558 

0.8995(1  - 

-  0.021325<) 

40.40 

0.74966 

75  Mol  %  A 

41.39 

0.75183 

0.8957(1  - 

0.0211630 

50  Mol  %  A 
0.8903(1  -  0.021100<) 
25  Mol  %  A 
0.8866(1  -  0.021052<) 
0  Mol  %  A 
0.8825(1  -  0,03982 1) 

888.  B  =  C7HsO 
Benzyl  alcohol  (2  33)i 


889.  B  =  C7H80 
o-Cresol 

(±0.005%)  (3i 9) 


Wt.  %  A 

d\2-s7 

100.000 

0 . 88638 

96.379 

0.89155 

94.827 

0 . 89433 

88.954 

0 . 90245 

77.725 

0.91935 

890.  B  =  C7H80 
m-Cresol 

(±0.05%)(157) 

4  = 

0  Mol  %  A 
1.0493(1  -  0.037110 
25  Mol  %  A 
1.0180(1  -  0.03967t) 

50  Mol  %  A 
0.9795(1  -  0.03878 1) 

75  Mol  %  A 
0.9382(1  -  0.039800 
100  Mol  %  A 
0.8994(1  -  0.021192Q 

891.  B  =  C7H806 
Gallic  acid  monohydrate  (2  96)  1,2 

892.  B  =  C7H1204 
Ethyl  malonate  (I99)1 

893.  B  =  C7H140, 
Isoamyl  acetate  (158>  1991) 


894.  B  =  C7HI402 
Ethyl  valerate  (I99)1 

895.  B  =  C7Hi„02 
Propyl  butyrate  (158) 

896.  B  =  C7H10 
Heptane  (2  36)i 


897.  B  =  C7H160 
Diethylisopropyl  alcohol  (233)i 

898.  B  =  C8HsO 
Acetophenone 

(16°-55°)(  ±0.1%)(29) 
a  |  103b 

100.00  Wt.  %  A 
0.8832  |  1.06(«  -  16) 

84.49  Wt.  %  A 
0.9050  |  1 .037(<  -  16) 

50.83  Wt.  %  A 
0.9523  |  0 . 954(£  -  16) 

32.12  Wt.  %  A 
0.9809  |  0.908(f  -  16) 

15.35  Wt.  %  A 
1.0070  |  0.9125(<  -  16) 

0.00  Wt.  %  A 
1.0317  |  0.867 (t  -  16) 

899.  B  =  C8H802 
Methyl  benzoate  (158) 
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C6H.j* — ( Continued ) 

900.  B  =  C8H9NO 
Acetanilide  (2  92)2 

901.  B  =  C8Hio 
Ethylbenzene 

(to  40°)  (±0.025%) (2 4) 
a  |  10% 

100.000  Wt.  %  A 
0.89993  |  1.0658? 

57.367  Wt.  %  A 
0.89455  |  0.9725? 

0.000  Wt.  %  A 

0.89130  I  0.8863? 

» - — - 

902.  B  =  CSH10 
w-Xylene 

(±0.05%)(157) 

4  = 

100  Mol  %  A 
0.8995(1  -  0.021325?) 

75  Mol  %  A 
0.8931(1  -  0.021107?) 

50  Mol  %  A 
0.8883(1  -  O.O2IO53?) 

25  Mol  %  A 
0.8851(1  -  O.O2IOI6?) 

0  Mol  %  A 
0.8828(1  -  0.03957?) 

903.  B  =  C8H10N4O2 
Caffeine  (292)2 

904.  B  =  C8H,o04 
Diallyl  oxalate  O48)1 

905.  B  =  C8H1206 
Dimethyl  acetylmalate 
(16.5°-45.8°)(  +0.05%) 

(227) 

4.039  Wt.  %  B 
a  1  10% 

0.8909  |l.051(?  -  16.5) 

906.  B  =  C8Hu03 
Ethyl  ethylacetoacetate  (158) 


(±0.05%)  (7i) 


Wt.  %  A 

dT 

100.00 

0.8736 

82 . 25 

0 . 8907 

75.02 

0.8974 

63.87 

0.9086 

0  00 

0 . 9754 

907.  B  = 

=  CbHhO, 

Ethyl  succinate  (199)1 

908.  B  =  C8Hi406 
Ethyl  tartrate  (340, 1  343,1 
3441) 

(±0.05%)(205) 

a  |  10% 

(17.95°-58.90°) 

100.000  Wt.  %  A 
0.8812  |l.085(?  — 17.95) 

(19.65°-26.53°) 

98.999  Wt.  %  A 
0.8817  ll.075(t  — 19.65) 

(18.6°-24.53°) 

98.647  Wt.  %  A 
0.8835  ll  063(?  —  18.6) 


a  |  10% 

(20°— 24.22°) 

97.955  Wt.  %  A 
0.8836  |  1 . 068(?  —  20) 

(19.61°-45.05°) 

97.479  Wt.  %  A 
0.8851  ll .  117(^  —  19.61) 
(18.1°-24.03°) 

96.983  Wt.  %  A 
0.8879  [1.079(?  -  18.1) 

(18.15°-45.8°) 

95.003  Wt.  %  A 
0.8924  |1 .074(?  — 18. 15) 

(19.7°-25.63°) 

92.466  Wt.  %  A 
0.8969  |l. 062(1  -  19.7) 

(17.6°-61.28°) 

89.998  Wt.  %  A 
0.9053  |1.089(?-17.6) 

(16.33°-25.60°) 

82.582  Wt,  %  A 
0.9254  |1.068(?-16.33) 

(17.5°-60.6°) 

75.022  Wt.  %  A 
0.9443  11.093(1  -  17.5) 

(19.3°-62.8°) 

49.996  Wt.  %  A 
1.0165  |l. 079(1  -  19.3) 

(20.7°-60.2°) 

24.801  Wt.  %  A 
1.1026  |1. 061(1  -  20.7) 

(16.8°-99.4°) 

0.000  Wt.  %  A 
1.2085  1 1 . 016(1  -  16.8) 

909.  B  =  C8HlsO 
Capryl  alcohol  (233)i 

910.  B  =  C9H10O2 
Ethyl  benzoate  (199)1 

911.  B  =  C9H10O3 
Ethyl  salicylate  (199)1 

912.  B  =  C9HnNO 

Methvlacetanilide  (18°) 

913.  B  =  C9H12 

1,  2,  4-Trimethylbenzene 
(to  40°)  (±0.025%)  (2  4) 
a  I  10% 

100.000  Wt.  %  A 
0.8999  |  1.06501 

61.954  Wt.  %  A 

0.8925  |  0.92381 

0.000  Wt.  %  A 
0 . 8926  |  0 . 8075? 

914.  B  =  C9H13N 
Diinethyl-o-toluidine 

(±0.075%)(122) 


Wt.  %  A  c?44"6 


100.00 

0 . 8427 

88.50 

0.8488 

76.64 

0.8553 

55.93 

0.8667 

36.81 

0.8775 

23.01 

0.8855 

10.44 

0 . 8930 

0.00 

0 . 8992 

915.  B  =  C,HuO 
Phorone  (148)1 


916.  B  =  C9Hm06 
Ethyl  Z-diacetvlgly  cerate  (") 

917.  B  =  C10HcC12 
Dichloronaphthalene  (148P 

918.  B  =  C10H7NO2 
Nitronaphthalene  (1 48)1 


919.  B 

=  c10h8 

iphthalene 

(106,  148,1  1 

172, 

1  354) 

(±0.005%)  (219) 

Wt. 

%  A 

dj2'87 

100 

000 

0.88638 

97 

634 

0.88946 

91 

.206 

0 . 89805 

(±0.005%)(336) 

Wt. 

%  a 

df 

100 

.000 

0.87166 

92 

.863 

0.88132 

83 

.893 

0.89378 

80 

.090 

0.89906 

72 

.852 

0.90930 

65 

.188 

0 . 92028 

158, 


1 

4 


30  =  (1.15338  -  0.0218196 


Wt.  %  B  + 
(Wt.  %  B)2) 


48,  49 


0.04076 
±  0.005% 
) 


920.  B  =  C10Hi2O 
Anethole 

(±0.075%)  (2  33) 


Wt.  %  A 

c?r43 

100.00 

0.8795 

96.57 

0 . 8826 

89.66 

0.8911 

78.86 

0 . 9073 

0.00 

0.9987 

921.  B  =  C10H13NO, 
Phenacetine  (292)2 


922.  B  =  Ci0H14 
Durene 


(±0.005%)(318) 


Wt.  %  A 

dr 

100 . 000 

0.87339 

97.405 

0.87294 

92 . 962 

0.87267 

90.439 

0 . 87233 

86.366 

0.87208 

84.068 

0 . 87242 

76.732 

0.87217 

923.  B  =  C10HI4N2 


Nicotine  (93, 1  no,  341,  3431) 

924.  B  =  C10H14O 
Thymol  (354) 
(15°-65°)(±0.075%)(172) 
a  |  10% 

100.00  Wt.  %  A 
0.8846  |  1.036(1  -15) 

87.86  Wt.  %  A 
0.8943  11.022(1-15) 

925.  B  =  C  UiH  1 5BrO 
Bromocamphor  (148)1 
(±0.1  %)  (235) 


Wt.  %  A 

df 

100.00 

0.8728 

99.53 

0 . 8743 

95.49 

0.8871 

78.79 

0.9431 

67.50 

0.9848 

53 . 88 

1 . 0409 

926.  B  —  CioHibO 
Camphor  (148>‘  354) 

(to  54.20  Wt.  %  B)  (100>  170> 

175,  263,  343) 

d\3- 6  =  (0.8814  +  0.037801 
Wt.  %  B)  ±0.1% 

(to  50.00  Wt.  %  B)(i°%  170, 

175,  263,  343) 

df  =  (0.8795  +  0.037980 
Wt.  %  B)  ±0.1% 

(to  52.37  Wt.  %  B) (235) 
dj‘  =  (0.8728  +  0.0S8325 
Wt.  %  B)  ±0.1% 

927.  B  =  CioHi604 
Camphoric  acid  (2  96)1.2 

928.  B  =  CioHnCl 
Terpine  hydrochloride  (148)‘ 

929.  B  =  CioHi803 


Ethvl  diethylacetoacetate 
(158) 

(±0.05%)  (71) 

w+  or  A  ^25 


Wt.  %  A 

df 

100.00 

0 . 8736 

96.35 

0.8766 

85.84 

0.8851 

50.48 

0.9171 

31.81 

0.9345 

0.00 

0 . 9646 

930.  B  —  CioHisOs 
Dipropyl  tartrate 

(±0.1%)  (3  40) 
a  |  103b 

(20°— 60°) 

0.00  Wt.  %  A 
1.1389  |  0.905(1  -  20) 

(20°-40°) 

24.09  Wt.  %  A 
1.0648  |  0.94(1  -  20) 

54.49  Wt.  %  A 
0.9811  |  0.96(1  -  20) 

83.64  Wt.  %  A 
0.9128  1  1.00(1  -  20) 

931.  B  =  Ci0H20O 
Menthol  (I48)i 

(±0.05%)(226) 
a  |  10% 

(9.1°-32.6°) 

98.544  Wt.  %  A 
0.8915  | 1.111(1  -  9. 1) 

(7.1°-34.2°) 

92.503  Wt.  %  A 
0.8917  |  0.997(1  -  7. 1) 

932.  B  =  CioH2002 
Amyl  valerate  (199)1 

933.  B  =  C10H20O2 
d-/S- Octyl  acetate  (2  42) 

d\7  =  (0.8794  -  0.032073 
Wt.  %  B)  ±0.1% 


934.  B  =  Ci,H10 
Acenaphthene  (158) 


(+0.005%)  (3 18) 


Wt.  %  A 

d\b 

100.000 

0 . 87338 

98.131 

0.87678 

95.807 

0.88140 

92 . 183 

0 . 88752 

87.436 

0.89598 

935.  B 

=  c12h10 

Diphenyl  (158) 

(+0.005%) (31 8,  336) 


Wt.  %  A 

d\b 

100.000 

0.87253 

98.036 

0.87600 

94 . 794 

0 . 88037 

92 . 054 

0 . 88240 

90 . 305 

0.88678 

87.051 

0.89146 

84 . 823 

0.89256 

84 . 661 

0.89495 

76.870 

0.90578 

70.205 

0.91138 

60 . 653 

0 . 92786 

936.  B  =  C12H10N2 


Azobenzene  (158) 
(+0.005%)(3i8) 


Wt.  %  B 

d? 

0.000 

0 . 87339 

1.946 

0.87673 

3.819 

0.88009 

7.292 

0 . 88600 

13.643 

0.89750 

937.  B  =  C12H1406 

Ethyl  monobenzoylglycerate 
(90)  ' 


938.  B  —  Ci2Hi802 
Amyl  benzoate  Q99)1 

939.  B  =  C13H10O 
Benzophenone 


(+0.01%)(33) 

-7  A 


Wt.  %  A 

df° 

100.000 

0 . 86833 

98.516 

0.87119 

95.899 

0.87640 

88 . 941 

0.89052 

940.  B  = 

Ci3Hio03 

Salol  (292)2 

941.  B  —  C14H8O2 
Anthraquinone 
(+0.01%)(297,  317) 


Wt.  %  A 

d\ 

4 

99.89 

0 . 8900 

0 

99.74 

0 . 8794 

20 

99.65 

0 . 8692 

30 

99.51 

0.8591 

40 

99.30 

0.8439 

50 

99.04 

0.8389 

60 

98 . 66 

0.8288 

70 

98.25 

0.8190 

80 

942.  B  =  C14H302 

Phenanthraquinone  (297, 1,2 
3171.2) 
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943.  B  =  C14H,„ 
Anthracene 

(±0.01%)(297,  317) 


Wt.  %  A 

d\ 

4 

99.40 

0 . 9008 

0 

99.03 

0 . 8909 

10 

98.59 

0.8812 

20 

98.01 

0.8717 

30 

97.29 

0 . 8627 

40 

96.38 

0.8541 

50 

95.11 

0.8460 

60 

93.46 

0.8374 

70 

92.30 

0 . 8347 

75 

944.  B  =  C14Hl0 
Phenanthrene  (158) 
(+0.01%)(318) 
a  |  103b 

(15°-70°) 

100.00  Wt.  %  A 
0.88441  |  1.081(4  -15) 

95.970  Wt.  %  A 
0.89174  |  1.058(4  -15) 

(15°-60°) 

92.770  Wt.  %  A 
0.89807  |  1.046(4  -15) 

(20°-70°) 

86.  285  Wt.  %  A 
0.90588  11.019(4  -  20) 


945.  B  = 

Cl4Hl  0O2 

Benzil  (158) 

(±0.005%)(3i8) 

Wt.  %  A 

d\b 

100.000 

0.87338 

98.106 

0.87764 

94.313 

0 . 88646 

94 . 052 

0 . 88690 

87.748 

0.90169 

82 . 948 

0.91334 

946.  B  = 

c14h12o2 

Benzyl  benzoate 

(+0.01%)(22) 

4 

d\ 

100  Wt.  %  A 

5 

0 . 8939 

15 

0.8832 

25 

0.8725 

40 

0.8565 

60 

0.8347 

75 

0.8083 

75  Wt.  %  A 

5 

0 . 9468 

15 

0.9363 

25 

0.9263 

40 

0.9106 

60 

0.8904 

75 

0 . 8750 

50  Wt.  %  A 

5 

1.0016 

10 

0.9980 

15 

0.9925 

25 

0 . 9825 

40 

0.9687 

60 

0.9560 

75 

0.9359 

t  I  4 


25  Wt.  %  A 


5 

1 . 0640 

15 

1.0550 

25 

1.0454 

40 

1.0325 

60 

1.0148 

75 

1.0015 

0  Wt.  %  A 

5 

1.1134 

15 

1 . 1249 

25 

1.1163 

40 

1.0780 

60 

1.0870 

80 

1 . 0546 

90 

1.0604 

100 

1.0571 

947.  B  = 

C15H18O7 

Diethyl  monobenzoyltartrate 
(89) 


959.  B  =  C24H4206 
Di-4-menthyl  4- tartrate 

(+0.05%)  (2 14) 
a  |  103b 

(18.5°-27.0°) 

97.269  Wt.  %  A 
0.8821  |1.012(4-18.5) 

(17.75°— 30.15°) 

94.606  Wt.  %  A 
0.8860  1 1.040(4 -17. 75) 

960.  B  =  C24H4206 
4-Menthyl  d-tartrate 

(  ±  0.05  %)  (2  2  8) 
a  1  103b 

(10.50°-39.75°) 

98.363  Wt.  %  A 
0.8911  |1.060(4-10.50) 

(9.4°-37.2°) 

92.583  Wt.  %  A 
0.8993  [1.004(4-9.4) 


948.  B  =  Clf,HnN307 
Naphthalene  picrate  (I48)i 

949.  B  =  C16H2204 
d-Octyl  hydrogen  phthalate 
(+0.05%)(72) 


Wt.  %  A 

d\ 6 

93.82 

0.8836 

89.29 

0.8837? 

88.84 

0 . 8866 

80.71 

0 . 9046 

80.56 

0 . 9054 

950.  B  =  C16H22U  4 
4-Octyl  hydrogen  phthalate 
(72)1 


961.  B  =  C28H4C08 
4-Menthyl  diacetyl-4-tartrate 

(  +  0.05%)  (21 4) 
a  [  103b 

(17.75°-30.50°) 

97.938  Wt.  %  A 
0.8833  |1.090(4-17.75) 

(17.85°-30.10°) 

94.781  Wt.  %  A 
0.8878  1.053(4-17.85) 

(15°— 142°) 

0.000  Wt.  %  A 
1.0557  [0.802(4  -  15) 

962.  B  =  C28H4608 


951.  B  —  C16H2204 
riZ-Octyl  hydrogen  phthalate 

(5.86-18.29  Wt.  %  B)(72) 
46  =  (0.8826  +  0.021537 
(Wt.  %  B  -  5.86))  ±  0.05% 

952.  B  =  Ci6H2403S 
Menthyl  benzenesulfonate 

(212)1 

953.  B  =  C16H3202 
Palmitic  acid  (158) 

954.  B  =  C18Hi606 
Methyl  d-dibenzoylglycerate 

_ _ 

955.  B  =  C18H3602 
Stearic  acid  (158) 

956.  B  =  C19H16 

Triphenylmethane  (158) 


(±0.005%)(3i8) 


Wt. 

%  A 

dj‘ 

100 

000 

0 

87339 

98 

447 

0 

87612 

97 

499 

0 

87774 

93 

205 

0 

88488 

957.  B  —  C20H26O3S 
Menthyl  naphthalene-/?- 
sulfonate  (212)1 


958.  B  =  C20H38O2 
Ethyl  oleate  (158) 


i-Menthyl  diacetyl-d4-tartrate 
(19°-28.8°)(+0.05%)(2i5) 
5.204  Wt.  %  B 


a 

103b 

0.8865 

1.041  (4  -  19) 

963.  B  = 

=  C  5lH8806 

Tripalmitin 

(  +  0.05%)  (3 32) 

a  |  103b 

(18.1°-41.0°) 

100.00  Wt.  %  A 
0.8799  11.057(4  -  18.1) 

(25°-50°) 

98.02  Wt.  %  A 
0.8735  |l.036(4  -  25) 

95.93  Wt.  %  A 
0.8745  |1.048(4  -  25) 

92.22  Wt.  %  A 
0.8753  |  1.036(4  -  25) 

(70°-107.2°) 

0.00  Wt.  %  A 
0.8752  |0.710(4-70) 

964.  B  =  Cs-HUo06 
Tristearin 
(  +0.05%)(332) 
a  I  103b 

(18.1°-41.0°) 

100.00  Wt.  %  A 
0.8799  ll .  057(4  —  18.1) 
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C  6H6. — (C  ontinued ) 

B  =  CstHhoOg. — ( Continued ) 
a  |  103b 

(25°-50°) 

97.92  Wt.  %  A 
0.8734  |  0.968(t  —  25) 

(70°-113.2°) 

0.00  Wt.  %  A 


0 . 8689 

0.628(1  -  70) 

964.5  B  = 

^-Turpentine 

(0.025  %)(i 

23,  124,  289) 

Wt.  %  A 

d\ 

0.000 

0.86723 

20.077 

0.86975 

39.999 

0.87272 

60.027 

0.87774 

79.573 

0.88390 

100.000 

0.89144 

Wt.  %  A 

d\* 

0.000 

0.86153 

20.077 

0.86351 

39.999 

0.86625 

60.027 

0.87087 

79.573 

0 . 87660 

100.000 

0 . 88369 

(0.05%)(60>  170,  342) 

Wt.  %  A 

d\° 

0.00 

0.8629 

10.08 

0 . 8634 

22.07 

0.8644 

34.94 

0.8656 

48.95 

0.8677 

63.10 

0.8705 

77.04 

0.8738 

90.02 

0.8771 

100.00 

0.8803 

(0.025  %)(i 

23,  124,  289) 

Wt.  %  A 

df 

0.000 

0.85590 

20.077 

0.85767 

39.999 

0.85987 

60.027 

0.86412 

79.573 

0 . 86944 

100.000 

0.87611 

v.  also  20,  55,  88,  108,  145,  162, 
203,  245,  250,  264,  284,  303, 
307,  322,  345,  364,  408,  498, 
512,  542,  547,  552,  560,  564, 
569,  582,  593,  597,  609,  612, 
620,  651,  657,  661,  672,  704, 
729,  739,  744,  754,  758,  760.5, 
776,  777,  789,  793,  799,  819, 
818.5,  823,  866,  1267,  1269, 
1271,  1278,  1279,  1281 

C6H6BrN 

o-Bromoaniline 

965.  B  =  C7H1402 
Isoamyl  acetate  (3  06)1 

C6HGBrN 

p-Bromoaniline 

966.  B  =  C7H1402 
Isoamyl  acetate  (306)i 

v.  also  409 


C6H6C1N 

o-Chloroaniline 

967.  B  =  C7H1402 
Isoamyl  acetate  (306)i 

C,;HcClN 

m-Chloroaniline 

968.  B  =  C7Hi402 
Isoamyl  acetate  (306)i 

CcHeCIN 

p-Chloroaniline 

969.  B  =  C7Hu02 
Isoamyl  acetate  (306)1 

v.  also  410 

c6h6in 

p-Iodoaniline 

970.  B  =  C7H1402 
Isoamyl  acetate  (306)i 

CeHeN  2O2 

o-Nitroaniline 

971.  B  =  C7H1402 
Isoamyl  acetate  (306)i 

c6h6n2o2 

m-Nitroaniline 

972.  B  =  C7H1402 
Isoamyl  acetate  (306)  1 

v.  also  411 

CeH6N  202 

p-Nit.roaniline,  v.  412 

CeHeO,  Phenol 
973.  B  =  C6H7N 
Aniline  (156>  3071) 

( +n  ni  or' \(2i\ 


Wt.  %  B 

dj° 

Wt.  %  A 

d\° 

0.00 

1.0667 

100.0 

1.048 

Wt.  %  B 

df 

79.8 

1.056 

100.00 

1.0045 

59.8 

1.065 

92.42 

1.0099 

49.9 

1.068 

84.04 

1.0156 

46.3 

1.069 

76.67 

1.0206 

37.2 

1.069 

68.35 

1 . 0260 

19.6 

1.069 

60.86 

1.0307 

0.0 

1.068 

52.83 

46.00 

38.16 

30.72 

23.14 

15.20 

7.50 

0.00 

Wt.  %  B 
100.00 
92.42 
84.04 
76.67 
68.35 
60.86 
52.83 
46.00 
38.16 
30.72 
23.14 
15.20 
7.50 
0.00 

Wt.  %  B 
100.00 
92.42 
84.04 


1.0355 
1.0394 
1.0434 
1 . 0470 
1.0503 
1.0530 
1.0560 
1.0583 
dl° 

0.9872 
0.9925 
0.9982 
1.0032 
1.0086 
1.0133 
1.0180 
1.0220 
1.0259 
1 . 0296 
1 . 0330 
1.0358 
1.0388 
1.0414 
dl° 

0.9700 

0.9752 

0.9809 


Wt.  %  B 

df 

68.35 

0.9911 

979.  B 

=  C7H9N 

100.00 

1.0219 

60.86 

0.9959 

p-Toluidine  (307)i 

92.06 

1.0276 

52.83 

1.0005 

(  +0.01  %)  (3  7) 

84.69 

1 . 0326 

46.00 

1.0047 

Wt.  %  A 

df-9 

76.66 

1 . 0380 

38.16 

1.0085 

0.00 

0.9703 

68.72 

1.0434 

30.72 

1 . 0122 

9.85 

0.9808 

60.61 

1 . 0485 

23.14 

1.0156 

20.67 

0.9913 

52.44 

1.0531 

15.20 

1.0185 

29.86 

1.0004 

46.19 

1.0568 

7.50 

1.0215 

38.57 

1.0087 

37.50 

1.0610 

0.00 

1 . 0242 

46.25 

1.0160 

30.48 

1.0643 

Wt.  %  B 

d\ 26 

55.09 

1 . 0239 

22.98 

1.0674 

100.00 

0 . 9289 

62.70 

1.0305 

14.98 

1.0703 

92.06 

0.9343 

71.11 

1.0372 

7.72 

1.0728 

84.69 

0.9391 

80.19 

1.0441 

0.00 

1.0749 

76.66 

0.9437 

89.76 

1.0511 

Wt.  %  B 

dr 

68.72 

0.9483 

100.00 

1.0584 

100.00 

1.0131 

60.61 

0 . 9527 

Wt.  %  A 

df'9 

92.42 

1.0185 

52.44 

0.9571 

0.00 

0.9534 

84.04 

1 . 0242 

46.19 

0.9606 

9.85 

0.9640 

76.67 

1 . 0292 

37.50 

0 . 9648 

20.67 

0.9744 

68.35 

1 . 0347 

30.48 

0.9690 

29.86 

0.9835 

60.86 

1 . 0394 

22.98 

0.9727 

38.57 

0.9919 

52.83 

1 . 0442 

14.98 

0 . 9762 

46.25 

0.9991 

46.00 

1 . 0448 

7.72 

0.9795 

55.09 

1.0069 

38.16 

1 . 0520 

0.00 

0.9828 

62.70 

1.0135 

30.72 

23.14 

1 . 0556 

1 . 0589 

974.  B 

=  C6H8N2 

71.11 

80.19 

1.0201 

1.0270 

15.20 

1.0616 

Phenylhy  drazi  n  e 

89.76 

1.0340 

7.50 

1.0645 

(±0.1%)(3O7) 

100.00 

1.0414 

975.  B  =  C7H8 
Toluene 

( +0.005%)(319) 


Wt.  %  A 

dj2’87 

0.000 

0.87233 

2.091 

0.87603 

4.257 

0 . 87985 

9.841 

0.88987 

18.727 

0.90640 

28.789 

0 . 92552 

976.  B 

=  CyHgO 

o-Cresol 

(to  45  Wt.  %  A)(86) 

d\5-s  =  (1.052  +  0.032675 
Wt.  %  A)  +0.25% 

977.  B  =  C7HsO 
m-Cresol 

(to  40  Wt.  %  A)(86) 
d\6-6  =  (1.039  +  0.033625 
Wt,  %  A)  ±0.25% 

978.  B  -  C7HsO 
p-Cresol 

(to  55  Wt.  %  A)(86) 
dl6-6  =  (1.039  +  0.03372 
Wt.  %  A)  +0.25% 
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Wt.  %  A 

dl9-8 

980.  B  = 

C7H14O2 

0.00 

0.9366 

Isoamyl  acetate  (305)i 

9.85 

20.67 

0.9471 

0.9574 

981.  B  = 

=  c8h„n 

29.86 

0.9665 

Dimethylaniline 

38.57 

0.9750 

(±0.01%)(27) 

46.25 

0.9820 

Wt.  %  A 

d\° 

55.09 

0.9898 

0.00 

0.9647 

62.70 

0.9965 

9.07 

0.9752 

71.11 

1.0031 

17.30 

0.9851 

80.19 

1.0099 

23.94 

0.9932 

89.76 

1.0170 

33.08 

1.0041 

100.00 

1.0243 

40.39 

1.0136 

Wt.  %  A 

d99'9 

48.27 

1 . 0236 

0.00 

0.9190 

55.75 

1 . 0327 

9.85 

0.9296 

62.82 

1.0413 

20.67 

0.9399 

69.97 

1.0499 

29.86 

0.9489 

78.14 

1 . 0594 

38.57 

0.9575 

85.39 

1.0677 

46.25 

0.9645 

92.76 

1.0758 

55.09 

0.9723 

100.00 

1.0834 

62.70 

0 . 9795 

Wt.  %  A 

d20 

71.11 

0.9856 

0.00 

0.9564 

80.19 

0.9924 

9.07 

0.9670 

89.76 

0.9995 

17.30 

0.9768 

100.00 

1.0065 

23.94 

0.9849 

Wt.  %  A 

d}26 

33.08 

0.9959 

0.00 

0 . 8963 

40.39 

1 . 0053 

9.85 

0 . 9069 

48.27 

1.0150 

20.67 

0.9173 

55.75 

1 . 0243 

29.86 

0 . 9262 

62.82 

1 . 0330 

38.57 

0 . 9349 

69.97 

1.0416 

46.25 

0.9419 

78.14 

1.0511 

55.09 

0 . 9496 

85.39 

1 . 0594 

62.70 

0 . 9567 

92.76 

1 . 0675 

71.11 

0 . 9628 

100 . 00 

1.0751 

dl9'8 

80.19 

0 . 9696 

Wt.  %  A 

89.76 

100.00 

0.9766 

0.9833 

0.00 

7.93 

0 . 9483 
0.9574 

Wt.  %  A 

dl60 

16.61 

24.60 

0 . 9677 
0.9772 

0.00 

0.8735 

32.71 

0 . 9872 

16.62 

0.8899 

41.46 

0.9981 

23.11 

0 . 8962 

49.19 

1 . 0076 

34.42 

0.9070 

56.14 

1.0158 

38.24 

0.9106 

63.95 

1.0252 

45.61 

0.9173 

70.99 

1 . 0329 

56.31 

0.9265 

78.83 

1.0431 

65.69 

0 . 9342 

86.08 

1.0515 

76.25 

0.9422 

93.19 

1.0593 

79.43 

0.9444 

100.00 

1 . 0667 

86.34 

0 . 9492 

Wt.  %  A 

df-2 

100.00 

0.9572 

0.00 

0.9401 

Wt.  %  A 

dl76 

7.93 

0 . 9493 

0.00 

0.8503 

16.61 

0.9593 

16.62 

0.8669 

24.60 

0.9688 

23.11 

0.8733 

32.71 

0.9788 

34.42 

0.8843 

41.46 

0.9895 

38.24 

0.8879 

49.19 

0.9990 

45.61 

0 . 8944 

56.14 

1.0073 

56.31 

0.9035 

63.95 

1.0166 

65.69 

0.9111 

70.99 

1 . 0243 

76.25 

0.9189 

78.83 

1.0346 

79.43 

0.9211 

86.08 

1.0431 

86.34 

0.9257 

93.19 

1.0508 

100.00 

0.9338 

100.00 

1.0583 

Wt.  %  A 

df'9 

a 

103b 

0.00 

0.9235 

(38.5° 

-78.8°) 

7.93 

0.9326 

14.79  Wt.  %  B 

16.61 

0.9426 

1.0786  10.883(4  -  38.5 

24.60 

0.9520 

(21.4° 

-99.8°) 

32.71 

0.9619 

23.85  Wt.  %  B 

41.46 

0.9724 

1.1049  I  0.916(<  -  21.4 

49.19 

0.9818 

(11.9° 

-99.2°) 

56.14 

0 . 9899 

48.20  Wt.  %  B 

63.95 

0.9991 

1.1403  J  0.875(4  -  11.9 

70.99 

1.0069 

(14.6° 

-83.4°) 

78.83 

1.0171 

64.78  Wt.  %  B 

86.08 

1 . 0256 

1.1663  )  0.972(4  -  14.6 

93.19 

1 . 0335 

(16.1° 

-64.7°) 

100.00 

1.0414 

74.39  Wt.  %  B 

Wt.  %  A 

d80 

1.1753  I  0.969(4  —16.1 

0.00 

0.9071 

(13.5° 

-82.1°) 

7.93 

0.9160 

79.24  Wt.  %  B 

16.61 

0.9259 

1.1835  |  0.963(4  -  13.5 

24.60 

0 . 9353 

983.  B 

=  C9H7N 

32.71 

0.9450 

Quinoline  (±0.01%)(27) 

41.46 

0.9553 

Wt.  %  A 

d9-8 

49.19 

0.9645 

0.00 

1 . 1003 

56.14 

0.9726 

7.54 

1 . 1020 

63.95 

0.9817 

14.56 

1.1036 

70.99 

0 . 9895 

22.73 

1 . 1055 

78.83 

0 . 9997 

29.76 

1 . 1070 

86.08 

1.0082 

37.52 

1 . 1077 

93.19 

1.0162 

45.08 

1 . 1073 

100 . 00 

1 . 0242 

53.20 

1 . 1056 

Wt.  %  A 

d\ 26 

60.30 

1 . 1029 

0.00 

0.8680 

68.21 

1.0993 

9.07 

0.8777 

76.88 

1.0949 

17.30 

0.8864 

83.37 

1.0915 

23.94 

0 . 8940 

92.06 

1.0874 

33.08 

0.9041 

100.00 

1.0835 

40.39 

0.9128 

Wt.  %  A 

d20'1 

4S.27 

0.9217 

0.00 

1.0924 

55.75 

0 . 9303 

7.54 

1.0943 

62.82 

0.9388 

14.56 

1.0959 

69.97 

0.9472 

22.73 

1.0976 

78.14 

0.9564 

29.76 

1.0991 

85.39 

0.9648 

37.52 

1.0998 

92.76 

0.9734 

45.08 

1.0993 

100.00 

0.9815 

53.20 

1 . 0976 

Wt.  %  A 

d\77 

60.30 

1 . 0949 

0.00 

0.8227 

68.21 

1.0913 

9.07 

0 . 8320 

76.88 

1.0868 

17.30 

0.8405 

83.37 

1 . 0834 

23.94 

0.8474 

92.06 

1.0790 

33.08 

0.8569 

100.00 

1.0749 

40.39 

0 . 8648 

Wt.  %  A 

df'9 

48.27 

0.8734 

0.00 

1.0850 

55.75 

0.8818 

7.77 

1 . 0869 

62.82 

0.8896 

14.92 

1.0885 

69.97 

0.8979 

21.96 

1.0903 

78.14 

0.9070 

29.82 

1.0916 

85.39 

0.9153 

37.14 

1.0923 

92.76 

0.9238 

44.62 

1.0916 

100.00 

0.9316 

52.31 

1.0900 

59.89 

1.0873 

67.92 

1.0836 

75.75 

1  0794 

982.  B 

=  C3H14O0 

83.49 

1.0755 

Ethyl  tartrate 

91.79 

1.0710 

(+0.075%)  (2  2  4) 

100.00 

1.0667 
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C  6H  60 . —  ( Continued ) 


B  =  C9H7N. 

— ( Continued ) 

Wt.  %  A 

di° 

0.00 

1.0772 

7.77 

1.0791 

14.92 

1.0807 

21.96 

1 . 0822 

29.82 

1.0837 

37.14 

1 . 0842 

44.62 

1 . 0836 

52.31 

1.0819 

59.89 

1 . 0792 

67.92 

1.0754 

75.75 

1.0712 

83.49 

1 .0671 

91.79 

1.0627 

100.00 

1.0583 

Wt.  %  A 

dr 

0.00 

1.0614 

7.77 

1.0634 

14.92 

1.0650 

21.96 

1 . 0665 

29.82 

1 . 0678 

37.14 

1.0681 

44.62 

1 . 0674 

52.31 

1 . 0657 

59.89 

1 . 0628 

67.92 

1.0589 

75.75 

.0547 

83.49 

1 . 0502 

91.79 

1.0457 

100.00 

1.0414 

Wt.  %  A 

d480 

0.00 

1 . 0458 

7.77 

1 . 0478 

14.92 

1.0494 

21.96 

1.0508 

29.82 

1.0517 

37.14 

1 . 0520 

44.62 

1.0513 

52.31 

1  0496 

59.89 

1 . 0465 

67.92 

1 . 0425 

75.75 

1 . 0382 

83.49 

1 . 0335 

91.79 

1 . 02S8 

100.00 

1 . 0242 

Wt.  %  A 

dl26 

0.00 

1 . 0085 

7.54 

1.0103 

14.56 

1.0119 

22.73 

1.0133 

29.76 

1.0140 

37.52 

1.0139 

45.08 

1.0127 

53.20 

1.0099 

60  30 

1.0065 

68.21 

1.0021 

76.88 

0.9969 

83.37 

0.9927 

92.06 

0 . 9876 

100.00 

0.0828 

Wt.  %  A 

d\n 

0 

00 

0 . 9673 

7 

54 

0 . 9687 

14 

56 

0.9698 

22 

73 

0.9707 

29 

76 

0 . 9705 

37 

52 

0.9696 

45 

08 

0 . 9678 

53 

20 

0 . 9643 

60 

30 

0.9602 

68 

21 

0 . 9550 

76 

88 

0.9492 

83 

37 

0 . 9445 

92 

06 

0 . 9389 

100 

00 

0.9337 

984.  B 

=  c10h9n 

<x-Naphthylamine 

(  ±0.1%)  (^  07) 

Wt.  %  A 

dl° 

100 

0 

1.067 

48 

0 

1.094 

43 

5 

1.097 

20 

9 

1.106 

Wt.  %  A 

d80 

100 

0 

1.048 

48 

0 

1.075 

43 

.5 

1.076 

20 

.9 

1.092 

7 

.5 

1.102 

0 

.0 

1 .108 

985.  B  =  C12H„N 

Diphenylamine  (307)  1 
(±0.01%)(27) 
dj°  =  (1.0799  -  0.03133 
Wt.  %  A) 

dj°  =  (1.0721  -  0.03138 
Wt.  %  A) 

d\l  =  (1.0542  -  0.03138 
Wt.  %  A) 

dl1  =  (1.0377  -  0.03144 
Wt.  %  A) 

986.  B  =  Ci2H1803 
Diethyl  diacet-yltartrate 

(  +  0.25%)  (273) 
a  !  103b 


(55.6°-99.0°) 
100.00  Mol  %  A 


1 

.045 

:  0.9194(«  - 

55 

.6) 

87.36  Mol  %  A 

1 

.070 

|  0.8986(2  - 

55 

.6) 

71.25  Mol  %  A 

1 

.117 

|  0.9701(2  - 

55. 

6) 

58.80  Mol  %  A 

1 

.098 

|  0.9677(2  - 

55 

.6) 

36.35  Mol  %  A 

1 

111 

|  0.9837 (t  - 

55. 

0) 

15.02  Mol  %  A 

1 

.121 

|  1.0410(2  - 

55. 

.6) 

(67.3°-99.0°) 

0.00  Mol  %  A 

1. 

109 

'  0.8958(2  - 

67. 

.3) 

987.  B  =  C13H,3N 
Diphenylraethylamine 
(  i  0.01  %)  (2 7) 


Wt.  %  A 

d8-8 

0.00 

1.0594 

4.92 

1.0604 

9.48 

1.0614 

17.18 

1.0631 

27.69 

1.0656 

36.92 

1 . 0678 

48.42 

1 . 0707 

56.87 

1 . 0727 

67.10 

1 . 0752 

78.79 

1.0781 

89.30 

1.0808 

100 . 00 

1.0838 

Wt.  %  A 

d20-1 

0.00 

1.0514 

4.92 

1 . 0522 

9.48 

1.0531 

17.18 

1.0547 

27.69 

1.0571 

36.92 

1.0592 

48.42 

1.0620 

56.87 

1.0640 

67.10 

1 . 0664 

78.79 

1.0692 

89.30 

1.0719 

100.00 

1 . 0749 

Wt.  %  A 

df 

0.00 

1 . 0438 

4.98 

1 . 0449 

10.21 

1.0461 

20.04 

1 . 0483 

35.34 

1.0518 

49.87 

1.0551 

62.12 

1.0580 

73.58 

1 . 0606 

82.22 

1.0626 

90.05 

1 . 0644 

100.00 

1.0667 

Wt.  %  A 

df 

0.00 

1 . 0359 

4.98 

1.0369 

10.21 

1 . 0379 

20.04 

1 . 0401 

35.34 

1.0435 

49.87 

1.0467 

62.12 

1.0495 

73.58 

1 . 0520 

82.22 

1.0541 

90 . 05 

1.0559 

100.00 

1 . 0583 

Wt.  %  A 

dl° 

0.00 

1.0198 

4.98 

1 . 0207 

10.21 

1.0217 

20.04 

1.0237 

35.34 

1 . 0269 

49.87 

1.0301 

62.12 

1 . 0328 

73 . 58 

1.0354 

82.22 

1 . 0373 

90.05 

1.0391 

100.00 

1.0414 

Wt.  %  A 

0 

OO  rji 

^5 

0.00 

1 . 0040 

4.98 

1.0048 

10.21 

1 . 0058 

Wt.  %  A 

df 

20.04 

1.0076 

35.34 

1.0104 

49.87 

1.0136 

62.12 

1.0164 

73 . 58 

1.0188 

82.22 

1.0206 

90.05 

1 . 0223 

100.00 

1 . 0242 

v.  also  109,  413,  513,  667,  705, 
800,  824,  874,  1282,  1283 


CgHeC^ 

Resorcinol,  v.  414,  621 

CeH-N 

Aniline 

988.  B  =  C6HsIN 
Aniline  hydroiodide 

(to  20.48  Wt.  %  B) (266) 
df  =  (1.018  +  0.025225 
Wt.  %  B)  +  0.25% 

989.  B  =  C7H602 
Benzoic  acid 


( ±0.005%)(319) 


Wt.  %  A 

d]2'87 

100.000 

1 . 02780 

98 . 222 

1 . 03044 

94 . 694 

1.03581 

91.005 

1.04158 

87.831 

1 . 04665 

990.  B 

=  C7H8 

Toluene 

(+0.075%)(i22) 


Wt.  %  A 

d2° 

100 . 00 

1 . 0208 

87.45 

0 . 9989 

80.84 

0.9878 

60.07 

0.9541 

40 . 95 

0.9241 

25.43 

0.9007 

0.00 

0 . 8654 

(+0.075%)  (ii  2) 

a 

103b 

(25°-90°) 

100.00  Wt.  %  A 
1.0170  |  0.838(4  -  25) 

70.28  Wt.  %  A 
0.9658  |  0 . 867 (<  -  25) 

37.14  Wt.  %  A 
0.9133  |  0 . 898(i  -  25) 

(25°-75°) 

0.00  Wt.  %  A 
0.8599  10.890(1-25) 

991.  B  =  C7HsO 


m-Cresol 
( ±0.25%)(156) 


Mol  %  A 

dl 

0 

1 . 049 

25 

1.050 

45 

1.049 

50 

1.048 

55 

1.048 

75 

1.044 

100 

1.039 

DENSITY— NON- AQUEOUS  SOLUTIONS:  A  =  C6H60  TO  C6H1202 


185 


(±0.25%)(312) 


Mol  %  A 

df 

100.0 

1.018 

70.0 

1.022 

62.6 

1.024 

53.9 

1.026 

45.1 

1.029 

36.9 

1.030 

22.2 

1.030 

0.0 

1.031 

(±0.25%)(156) 

Mol  %  A 

d91-6 

0 

1.003 

25 

1.002 

45 

1.001 

50 

1.000 

55 

0.999 

75 

0 . 995 

100 

0.987 

992.  B 

=  c7h8o 

p-Cresol  (±0.1%)(307) 

Wt.  %  A 

df 

100.0 

1.020 

70.0 

1.022 

46.4 

1.027 

37.3 

1.028 

20.5 

1.028 

10.0 

1.029 

Wt.  %  A 

d\° 

100.0 

0.992 

70.0 

0.997 

46.4 

1.001 

37.3 

1.004 

20.5 

1 . 005 

10.0 

1.005 

0.0 

1.005 

993.  B  =  C7H9N 
o-Toluidine 
(0-100  Wt.  %  A) (122) 
df  =  (0.9700  +  0.03216 
Wt.  %  A)  +0.075% 


994.  B  =  C7H14O2 
Isoamyl  acetate  (306)i 

995.  B  =  CsH9NO 
Acetanilide  (292)2 


996.  B  =  CsHio 


Xylene  Q49)  (  +  0.25%)  (46) 


Wt.  %  A 

d\ 

100.0 

1.039 

87.0 

1.014 

63.6 

0.975 

54.4 

0.960 

37.4 

0.938 

19.4 

0.917 

0.0 

0.909 

997.  B  =  C8Hi0N4O2 
Caffeine  (2  92)2 


998.  B  =  C8HioO 
Phenetole 

(0  -  100  Wt.  %  B)( ±0.01%) 
(22) 

eft  =  (1.0390  -  0.03538 
Wt.  %  B) 


df9  =  (1.0303  -  0.0s543 
Wt,  %  B) 

df -2  =  (1.0214  -  0.03548 
Wt.  %  B) 

df '6  =  (1.01  34  -  0.03554 
Wt.  %  B) 

df  =  (1.0045  -  0.03561 
Wt.  %  B) 

dl°  =  (0.9872  -  0.03573 
Wt.  %  B) 

df  =  (0.9700  -  0.03589 
Wt,  %  B) 

999.  B  =  CsHnN 
Dimethylaniline 


Wt.  %  A 

d34'7 

100.00 

0.9916 

92.01 

0.9858 

80.41 

0.9776 

53.92 

0.9598 

35.58 

0 . 9484 

17.40 

0.9377 

11.76 

0.9344 

0.00 

0 . 9278 

1000.  B  =  CsH1406 
Ethyl  tartrate 

(±0.05%)(225) 

a  |  103b 

(15.1°-25.1°) 

0.00  Wt.  %  B 
1.0262  |  0.86(<  -  15.1) 

(17.2°-70.7°) 

7.66  Wt.  %  B 
1.0373  |  0.878(«  -  17.2) 

(12.7°-81.8°) 

23.98  Wt.  %  B 
1.0699  |  0.915(1  -  12.7) 

(12.2°-86.1°) 

66.29  Wt,  %  B 
1.1474  |0.959(1-12.2) 

1001.  B  =  Ci0Hi3NO2 
Phenaoetine  (292) 

1002.  B  =  C 1 9H 14N 2 
Nicotine  (343)i 

1003.  B  =  Ci2HhN 
Diphenylamine 

( ±0.075%)(112) 

93.55  Wt.  %  A 


t 

d\ 

25 

1 

.0212 

60 

0 

.9922 

90 

0 

.9644 

v.  also  21 

56, 

204, 

323, 

415, 

514,  570, 

622, 

673, 

706, 

730, 

808,  814,  816,  825,  867,  875, 
973 

c6h8in 

Aniline  hydroiodide 
v.  988 

c6h8n2 

o-Phenylene  diamine 
1004.  B  =  C7H1402 
Isoamyl  acetate  (306)i 


C6HsN2 

??t-Phenylenediamine 

1005.  B  =  C,H1402 
Isoamyl  acetate  (306)i 

c6hsn2 

Phenylhydrazine 
v.  809,  974 

CijHxOy 

Citric  acid 

1006.  B  =  C7H1402 
Amyl  acetate  (296)1.2 

v.  also  416,  674 

CeHioO 

Mesityl  oxide 

1007.  B  =  C7Hi4Q2 


Isoamyl  acetate 
(±0.05%)(69) 


Wt.  %  B 

df 

100.00 

0 . 8664 

91.42 

0.8644 

86 . 85 

0.8635 

0.00 

0 . 8549 

c6h10o3 

Ethyl  acetoacetate 

1008.  B  =  C6Hu 
Hexane  (158) 

1009.  B  =  C7H9N 


2,  6-Lutidine 
( ±0.05%)(71) 


Wt.  %  A 

df 

0.00 

0.9324 

10.90 

0.9413 

32.63 

0.9598 

52.01 

0.9769 

88.55 

1.0112 

100.00 

1 . 0222 

1010.  B  =  CsHuOo 


Ethyl  tartrate 
(  ±  0.05  %)  (223) 
a  |  103b 

(14°-71.5°) 

10.47  Wt.  %  B 
1.0509  |  1 . 018(i  -  14) 
(14°-50.5°) 

25.08  Wt.  %  B 
1.0749  |  1 .  013(i  -  14) 

(15.2°-54.2°) 

50.19  Wt.  %  B 
1,1169  |  1.026(1  -  15.2) 

1011.  B  =  CuiH8 
Naphthalene  (158) 

1012.  B  =  C,2H10N2 
Azobenzene  (158) 

1013.  B  =  C44H10 
Phenanthrene  (158) 

1014.  B  =  CiGH3202 
Palmitic  acid  (158) 
v.  also  57,  285,  346,  417,  598, 
707,  876 

CijHioO  1 

Ethyl  oxalate 


1015.  B  =  CSH10 
Xylene  Q88)1 

v.  also  146,  877 

C6H10O4 

Methyl  La-acetoxy propionate 
v.  257,  826 

CgHioOe 
Methyl  tartrate 
v.  827 


CeHioOs 

Citric  acid  monohydrate 
1016.  B  =  C7H,402 
Amyl  acetate  (296)  1.2 

v.  also  110,  418,  623,  675,  761 

CeHi2 
Cyclohexane 
v.  286 


C6H12O2 
Caproic  acid 
1017.  B  =  CioHicO 
Camphor  (323,  342) 

CeH^Oo 

Amyl  formate 

1018.  B  —  C8Hio 
Xylene  (l88)1 

v.  also  748,  878 

C6H12O2 

Butyl  acetate 

1019.  B  =  C8Hio 
Xylene  Q^8)1 

v.  also  879 

c6h12o2 

d-|S-Butyl  acetate 
^58 

CeH1202 

Isobutyl  acetate 
1020.  B  —  C6H1202 
Ethyl  butyrate 
(0°-40°)(  ±0.025%)(24) 
a  |  103b 

100.00  Wt.  %  A 
0 . 8920  |  1 . 049< 

50.63  Wt.  %  A 
0.8959  |  1.0501 

0.00  Wt.  %  A 
0 . 8997  |  1 . 0531 

1021.  B  =  C6H1202 
Ethyl  isobutyrate 
(0°-40°)(  ±0.025%)(24) 
a  1  103b 

100.00  Wt.  %  A 
0 . 8920  |  1 . 0491 

50.711  Wt.  %  A 
0.8914  |  1.0671 

0.00  Wt.  %  A 
0.8906  |  1.0751 
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C  6H 1 20  2. — ( Continued ) 
1022.  B  =  C7Hi402 
Ethyl  isovalerate 
(0°-40°)(±0.025%)(2  4) 
a  |  103b 

100.000  Wt.  %  A 
0.8920  I  1.0491 
53.512  Wt.  %  A 
0.8888  |  1.0231 

0.00  Wt.  %  A 
0.8854  |  0.9941 


CeHi202 
Ethyl  butyrate 
1023.  B  =  C6Hi202 
Ethyl  isobutyrate 
a  |  103b 

(to  40°) (±0.025%)  (2  4) 

0.000  Wt.  %  A 
0.89060  |  1.0751 

51.368  Wt.  %  A 
0.89530  |  1.0651 

100.000  Wt.  %  A 
0 . 89970  1  1 . 0531 

1024.  B  =  CcH14 
n-Hexane 

(to  40°)  (  +  0.025%)  (2  4) 
a  |  103b 

100.000  Wt.  %  B 
0.6S720  |  0.90251 

49.961  Wt.  %  B 
0.79305  |  0.99131 

0.000  Wt.  %  B 
0.8997Q  |  1.05251 

1025.  B  =  C8H10 
Xylene  O99)1 

1026.  B  =  CioH8 
Naphthalene  (158) 

1027.  B  =  C12H,oN2 
Azobenzene  (158) 

v.  also  778,  880,  1020,  1265 

CeHi202 

Ethyl  isobutyrate 

1028.  B  =  C6Hi4 
71- Hexane 

(to  40°)  (±0.025%)  (2  4) 
a  |  103b 

100.000  Wt.  %  B 
0.68720  |  0.90251 

50.289  Wt.  %  B 
0.78760  |  1.00501 

0.000  Wt.  %  B 
0.89060  1  1.07501 

1029.  B  =  CcH14 

Isohexane 

(to  40°)  (±0.025%)  (2  4) 
a  |  103b 

100.000  Wt.  %  B 
0.67790  |  0.91251 

50.405  Wt.  %  B 
0.78250  |  1.00501 

0.000  Wt.  %  B 
0  89060  |  1  07501 


v.  also  1021,  1023 

CoH  12O  3 
Paraldehyde 
1030.  B  =  CsH1406 
Ethyl  tartrate 

(  ±0.05%)  (2 2 3) 

(20°-67.5°) 
49.99  Wt.  %  B 


a 

103b 

1.0974 

1 . 189(1  -  20) 

1031.  B  =  C8H,uIN 
Tetraethylammonium  iodide 
(331)1 


1032.  B  =  CioHg 
Naphthalene  (158) 

1033.  B  =  C12H10N2 
Azobenzene  (158) 

1034.  B  =  Clf,H3202 
Palmitic  acid  (158) 

v.  also  59,  323.5,  418.5,  553, 
590,  624,  762,  779,  828,  881 

C6H13NO 

Caproamide 
v.  419 

C0H14 

Hexane 

1035.  B  =  CgH14 
Isohexane 

(to  40°)(  ±0.025%)(2  4) 
a  |  103b 

100.000  Wt.  %  A 
0.68720  |  0.90251 

50.805  Wt.  %  A 
0.68260  |  0.90751 

0.000  Wt.  %  A 
0.67790  |  0.91251 

1036.  B  =  C7H1402 
Propyl  butyrate  (158) 

1037.  B  =  C8H18 
w-Octane  (351>  3521) 

1038.  B  =  CioHs 
Naphthalene  (158) 

1039.  B  =  CioH14 
Durene 


(±0.005%)  (3 18) 


Wt.  %  A 

df 

100.000 

0.67207 

97.435 

0.67642 

90.168 

0.68869 

86 . 070 

0.68918 

1040.  B 

=  CioHigO 

d-Camphor  (53) 

1041.  B  =  C10H17C1 
Pinene  hydrochloride 
(31.6-70.87  Wt.  %  B)(53) 
df  =  (0.756  +  0.02341 
(Wt.  %  B  -  31.6))  ±0.5% 
1042.  B  =  Ci2H10 
Acenaphthene  (158) 

(to  4.712  Wt.  %  B)(318) 
df  =  (0.67207  +  0.022825 
Wt.  %  B)  ±0.005% 


1043.  B  =  C12H10 
Diphenyl  (158) 

(to  6.434  Wt,"  %  B) (31 8) 
df  =  (0.67207  +  0.022556 
Wt.  %  B)  ±0.005% 

1044.  B  =  C12H10N2 
Azobenzene  (158) 

(to  3.671  Wt.  %  B)  (318) 
df  =  (0.67207  +  0.022711 
Wt.  %  B)  ±0.005% 

1045.  B  =  C16H3202 
Palmitic  acid  (158) 

1046.  B  =  C18H3C02 
Stearic  acid  (158) 

1047.  B  =  C19H16 
Triphenylmethane  (158) 

(to  3.011  Wt.  %  B)(3i8) 
df  =  (0.67207  +  0.022729 
Wt.  %  B)  ±0.005% 

v.  also  324,  347,  515,  583,  599, 
625,  756,  762.5,  780,  882,  1008, 
1024,  1028 

c«h14 

Isohexane 
v.  749,  1029,  1035 

C6H16C1N 

Triethylammonium  iodide 
v.  Ill 


c7h5n 

Benzonitrile 

1048.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(329,1  3311) 

1049.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330,1  3311) 

v.  also  420,  662 

c-h5ns 

Phenyl  thiocyanate 

1050.  B  =  C 1  <>H7Br 
a-Bromonaphthalene  (289,  353) 

1051.  B  =  C10HioO 
Anethole  (289,  353) 

v.  also  60,  699 

c7h5n3o6 

Trinitrotoluene 
v.  112,  883,  1281 

c7h6n2o4 

2,  4-Dinitrotoluene 

1052.  B  =  C8H1406 
Ethyl  tartrate 

(±0.05%)(2O8) 

a  |  103b 

(72.3°-100.0°) 

24.94  Wt.  %  B 
1.2706  |  1.000(1  -  72.3) 
(19.3°-131.2°) 

100.00  Wt.  %  B 
1.2062  |  1.023(1  -  19.3) 


c7h6n  2o4 

2,  6-Dinitrotoluene 

1053.  B  =  C8HhO« 

Ethyl  tartrate 

(±0.05%)(208) 

a  |  103b 

(63.3°-80.5°) 

24.75  Wt.  %  B 
1.2788  ]  1.023(1  -  63.3) 
(19.3°-131.2°) 

100.00  Wt.  %  B 
1.2062  |  1. 023(1  -  19.3) 

C7HoO 

Benzaldehyde 

1054.  B  =  C8H9NO 
Acetanilide  (292)2 

1055.  B  =  C8H10N4O2 
Caffeine  (2  92)2 

1056.  B  =  C8Hi406 
Ethyl  tartrate  (209) 
(±0.05%)  (2 18) 
a  |  103b 

(18.5°-31.65°) 

0.00  Wt.  %  B 
1.0516  |  0.905(1  -  18.5) 
(18.05°-42.4°) 

9.97  Wt.  %  B 
1.0649  |  0.904(1  -  18.05) 
(17.7°-31.15°) 

35.50  Wt.  %  B 
1.1049  [0.967(1  -  17.7) 

1057.  B  =  CioH13N02 
Phenacetine  (292)2 

1058.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330)1 

v.  also  61,  154,  884 

C7H6O2 

Salicylaldehyde 

1059.  B  =  C7Hi402 
Isoamyl  acetate  (305)i 

1060.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)  (2  09) 

a  |  103b 

(-23°  to  +  223.5°) 

100.00  Wt.  %  B 
1.2482  |  1.007(1  +  23) 
(18.5°-100°) 

20.21  Wt.  %  B 
1.1750  10.987(1-18.5) 

v.  also  700 


c7h6o2 

Benzoic  acid 
1061.  B  =  C7H8 
Toluene  (296)1,2 

1062.  B  =  C7HI402 

Amyl  acetate  (2  96)1,2 

1063.  B  =  C8Hio 
Xylene  (2  96)1.2 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C6H1202  TO  C7H8 
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1064.  B  =  C9H7N 
Quinoline 

(±0.1  %)Q2) 
a  |  103b 

(99°-125°) 

100.0  Mol  %  B 
1.031  |  0.847(1  —  99) 

80.0  Mol  %  B 
1.052  |  0.847(4  —  99) 

50.0  Mol  %  B 
1.082  |  0 . 808  (1  -  99) 

33.4  Mol  %  B 
1.096  |  O.S47(l  —  99) 

1065.  B  =  C9H12 
Cumene  (296)1.2 

1065.5.  B  =  Turpentine  (296)i 

v.  also  22,  62,  113,  421,  676,  708, 
763,  829,  885,  989 

C7H6O3 

Salicylic  acid 

1066.  B  =  C-Hg 
Toluene  (296)1,2 

1067.  B  =  C7H1402 
Amyl  acetate  (296)1.2 

1068.  B  =  CsHio 
Xylene  (296)1.2 

1069.  B  =  C9H12 
Cumene  (296)1,2 

1069.5.  B  =  Turpentine  (296)i 

v.  also  23,  63,  114,  422,  677,  764, 
830,  886 

C7H7NO 

Benz-anlt-aldoxime 

1070.  B  =  CsHi406 
Ethyl  tartrate 
(±0.05%)  (2 19) 

a  |  10  3b 

(44.6°-74.0°) 

79.90  Wt.  %  B 
1.1645  |  1.017(1  -  44.6) 
(18°-40.0°) 

49.62  Wt.  %  B 
1.1603  |  0.937(1  -  18) 

(22°-77.7°) 

22.82  Wt.  %  B 
1.1312  |  0.880(1  —  22) 

(21.5°-44.5°) 

10.37  Wt.  %  B 
1.1197  |  0.848(1  -  21.5) 

(18°-38.0°) 

0 . 00  Wt.  %  B 
1.1122  |  0 . 830(1  -  18) 

c7h7no 

Ben  z-spn-aldoxime 

1071.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)  (2 19) 

a  |  10  3b 

(21.1°-43.50°) 

90.11  Wt.  %  B 
1.1973  |  1.023(£  -21.1) 


C7H7NO 

Benzamide 
v.  423,  709 


C7H7NO 

Formanilide 
v.  710 


c7h7no2 

o-Nitrotoluene 

1072.  B  =  C8Hl406 
Ethyl  tartrate 

(±0.05%)(2O8) 

a  |  103b 

(16.0°-100.5°) 

0.00  Wt.  %  B 
1.1672  |  0.943(1  -  16.0) 
(12.0°-101.0°) 

5.00  Wt.  %  B 
1.1717  |  0.950(£  -  12.0) 

(14.1°-101.0°) 

10.00  Wt.  %  B 
1.1711  |  0.961(1  -  14.1) 

(15.0°-101.0°) 

25.01  Wt.  %  B 
1.1749  |  0.972(1  -  15.0) 
(19.4°-101.6°) 

50.21  Wt.  %  B 
1.1799  |  0.999(£  -  19.4) 
(19.3°-131.2°) 

100.00  Wt.  %  B 
1.2062  1  1 . 023(1  -  19.3) 

1073.  B  =  C16H2603 
Isobutyl  diacetyl-d-tartrate 

(±0.05%)  (2  09) 
a  |  103b 

(16.6°-99.7°) 

24.694  Wt.  %  B 
1.1453  |  0.959(£  -  16.6) 
(16.05°-99.3°) 

58.860  Wt.  %  B 
1.1187  |  0.941(1  -  16.05) 
(-21°  to  +99°) 
100.000  Wt.  %  B( ±0.1  %) 
1.1220  |  0.936(1  +  21) 

v.  also  64,  424 


c7h7no2 

m-Nitrotoluene 
1074.  B  =  C8H14O0 
Ethyl  tartrate 
(±0.05%)(208) 
a  |  103b 

(17.5°-99.6°) 

0.00  Wt.  %  B 
1.1598  |  0.936(£  —  17.5) 
(15.5°-99.0°) 

5.00  Wt.  %  B 
1.1625  |  0 . 942(1  -  15.5) 
(18.3°-99.4°) 

9.99  Wt.  %  B 
1.1612  |  0.948(1  -  18.3) 

(18.4°-99.6°) 

25.00  Wt.  %  B 
1.1667  I  0.970(1  -  18.4) 


a  j  103b 

(20.4°-99.4°) 

51.19  Wt.  %  B 
1  . 1764  |  1 . 000(1  -20.4) 
(19.3°-131.2°) 

100.00  Wt.  %  B 
1.2062  [  1,023(1  -  19.3) 

1075.  B  =  C12H1808 
Diethyl  diacetyltartrate 
(±0.25%)(273) 

(67.3°-99.0°) 
a  |  10  3b 

0.00  Mol  %  B 


1 

100 

|  0.852(1  - 

67.3) 

14.18  Mol  %  B 

1. 

.073 

|  0.820(1  - 

67.3) 

31.49  Mol  %  B 

1, 

.109 

|  0.978(1  - 

67.3) 

49.80  Mol  %  B 

1. 

107 

|  0.915(1  - 

67.3) 

66 . 49  Mol  %  B 

1 

.110 

|  0.978(1  - 

67.3) 

84.77  Mol  %  B 

1 

111 

|  0.978(1  - 

67.3) 

100.1 

00  Mol  %  B 

1 

109 

|  0.915(1  - 

67.3) 

v.  also  425 


c7h7no2 

p-Nitrotoluene 

1076.  B  =  C8Hi406 
Ethyl  tartrate 

(±0.05%)(208) 

a  |  103b 

(53.9°-93.4°) 

20.3  Mol  %  B 
1.1297  |0.960(l-53.9) 

(45.7°-77.0°) 

48.5  Mol  %  B 
1.1486  |  1.006(1  -  45.7) 

(19.3°-131.2°) 

100.00  Mol  %  B 
1.2062  |  1.023(1  -  19.3) 

v.  also  65,  426,  516 

c7h7no3 

o-Nitroanisole 

1077.  B  =  CsHijOs 
Ethyl  tartrate 
(±0.05%)  (22  4) 

a  |  103b 

(17.7°-59.7°) 

9.79  Wt.  %  B 
1.2469  |  1.001(1  -  17.7) 
(14.9°-66.4°) 

21.17  Wt.  %  B 
1.2440  [1.017(1-14.9) 

c7h7no3 

p-Nitroanisole 

1078.  B  =  CsH1406 
Ethyl  tartrate  (224) 

1079.  B  =  C7HsO 
m-Cresol 


(±0.05%)(157) 

d\  = 

0  Mol  %  B 
0.8825(1  -  0.03982l) 
25  Mol  %  B 
0.9272(1  -  0.0399U) 
50  Mol  %  B 
0.9676(1  -  O.O388II) 
75  Mol  %  B 
1.0088(1  -  0.039281) 
100  Mol  %  B 
1.0493(1  -  0.0371U) 

1080.  B  =  C7H9N 
o-Toluidine 


(±0.075%)(122) 


Wt.  %  A 

d44'6 

0.00 

0.9700 

7.49 

0.9588 

17.69 

0.9437 

35.88 

0.9177 

58.59 

0 . 8867 

79.34 

0.8592 

88.84 

0.8478 

100 . 00 

0.8340 

1081.  B  =  C7H9N 

p-Toluidine  (2 99)  1,2 


1082.  B  =  C7H16 
Heptane  (61) 

1083.  B  =  C8H80> 
Phenylacetic  acid 
(  ±0.075%)(172) 

(15°-100°) 
a  |  103b 

86.04  Wt.  %  A 
0.8998  |  0.912(1  -  15) 

100.00  Wt.  %  A 
0.8706  1  0.912(1  -  15) 

1084.  B  =  C8H9NO 
Acetanilide  (292)2 

1085.  B  =  CsHio 
Ethylbenzene  (351>  352 1) 
(±0.025%)(24) 

(to  40°) 

a  |  103b 

0.000  Wt.  %  A 
0.89130  |  0.88631 

52.670  Wt.  %  A 
0.88805  |  0.90751 

100.000  Wt.  %  A 
0 . 88450  1  0 . 93001 

1086.  B  =  C8Hi0N4O2 
Caffeine  (292)2 

1087.  B  =  CgHnN 
Dimethylaniline 


(±0.075%)(122) 
or  A  U20 


Wt.  %  A 

d\° 

0.00 

0.9558 

12.95 

0.9436 

20.86 

0.9363 

39.81 

0.9188 

59.53 

0.9011 

79.24 

0.8836 

86.12 

0.8775 

100.00 

0.8655 
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C7H8. — ( Continued ) 

1088.  B  =  C8Hh06 
Ethyl  tartrate 
(±0.05%)(20S) 

a  |  103b 

(18.77°-28.65°) 

0.00  Wt.  %  B 
0.8663  |  0.931(<  —  18.77) 
(20.72°-31.02°) 

2.01  Wt.  %  B 
0.8691  |0.932(4-  20.72) 

(20.15°-41.65°) 

5.02  Wt.  %  B 
0  8768  |  0 . 939(4  -  20 . 15) 
(19.80°-50.60°) 

9.98  Wt.  %  B 

0.8895  |  0.952(4  -  19.80) 
(21.32°-48.85°) 

24.99  Wt.  %  B 

0.9284  |0.977(4  -  21.32) 

(18°-99°) 

49.18  Wt.  %  B 
1.0064  |  1.002(4  -  18) 
(20.5°-82.6°) 

59.91  Wt.  %  B 
1  0409  |  0.997(4  --  20.5) 

(19°-99°) 

69.99  Wt.  %  B 

1.0792  1  1.010(4  -  19) 

1089.  B  =  C9Hio02 


Ethyl  benzoate  (158) 
(±0.0075%)  (171) 

+  07  A 


Wt.  %  A 

df 

0.000 

1 . 04528 

15.279 

1.01164 

47.316 

0  94666 

76.166 

0 . 89419 

100 . 000 

0.85448 

1090.  B  =  C9Hi2 
1,  2,  4-Trimethylbenzene 
(±0.025%)  (2  4) 

(to  40°) 

a  |  103b 

0.000  Wt.  %  A 
0.89260  |  0.80884 

55.381  Wt.  %  A 
0 . 88760  |  0 . 86384 

100.000  Wt.  %  A 
0 . 88450  |  0 . 93004 

1091.  B  =  C9HI3N 
Dimethyl-o-toluidine 


(±0.05%)(i22) 


Wt.  %  A 

d\ |4-6 

100.00 

0 . 8342 

90.88 

0.8400 

71.56 

0.8518 

46.70 

0.8644 

39.88 

0.8725 

19.78 

0.8858 

14.06 

0.8895 

0.00 

0.8990 

1092.  B  =  C10H8 
Naphthalene  (54>x  2991) 
(±0.005%)(319) 


Wt.  %  B 

00 

0.000 

0.87233 

1  243 

0.87416 

5 . 064 

0.88968 

7.257 

0 . 88289 

20.286 

0.90208 

(±0.075%)  (172) 

AVt.  %  A 

d\h 

100  00 

0.8712 

93.59 

0 . 8802 

90.80 

0 . 8837 

88.03 

0 . 8883 

77.13 

0.9046 

( ±0.005%)(85) 

Wt,  %  B 

d\« 

0.000 

0.86701 

4.953 

0.87416 

9.090 

0 . 88022 

14 . 660 

0.88850 

20 . 133 

0 . 89672 

25 . 093 

0 . 90424 

1093.  B  = 

C]  0H13NO2 

Phenacetine  (292)2 

1094.  B 

—  CioHm 

Durene 

(±0.005%)  (3 18) 

Wt.  %  A 

df 

100.000 

0.86137 

97.057 

0.86145 

93.388 

0.86197 

93 . 229 

0.86213 

83 . 597 

0  86387 

1095.  B 

=  CioHie04 

Camphoric 

acid  (296)1,2 

1096.  B 

=  C12H10 

Acenaphthene  (i58>  2991) 

(±0.005%)  (3i  8) 

Wt.  %  A 

df 

100.000 

0.86137 

97 . 902 

0 . 86526 

94 . 657 

0.87144 

90 . 754 

0.87858 

82.571 

0.89481 

1097.  B 

=  Ci2H10 

Diphenyl  (I58) 

(±0.005%)  (3 18) 

Wt.  %  A 

df 

100 . 000 

0.86137 

97.372 

0 . 86528 

95.680 

0.86777 

91.063 

0.87496 

88.072 

0.87911 

75 . 834 

0.89864 

1098.  B 

=  C12HioN2 

Azobenzene 

(±0.005%)(318) 

Wt.  %  B 

df 

0.000 

0.86137 

2.841 

0.86680 

4.462 

0.86968 

8.547 

0.87739 

10.719 

0.88128 

1099.  B  =  C13Hio03 
Salol  (2  92)2 


1100.  B 

—  Ci4Hio 

Phenanthrene  (158>  2991) 

(±0.01%)(3i8) 

(to  70°) 

a 

103b 

100.000  AVt.  %  A 

0.87047 

0.938(<  -  15) 

96.902  Wt.  %  A 

0.87665 

0 . 929  (i  -  15) 

94.793  AVt.  %  A 

0.88121 

0.926(<  -  15) 

89.516  Wt.  %  A 

0.89230 

0.912(t  -  15) 

78.557  Wt.  %  A 

0.91592 

0.884 (t  -  15) 

1101.  B  = 

=  c14h10o2 

Benzil  (1S8) 

(±0.005%)  (3 18) 

Wt.  %  A 

df 

100.000 

0.86137 

97.217 

0.86787 

95.824 

0.87124 

93.451 

0.87744 

83.056 

0.90238 

77.966 

0.91521 

1102.  B 

=  C18H36O2 

Stearic  acid  (296)i,s 

1103.  B 

—  Ci9Hl6 

Triphenylmethane  (158) 

( ±0.005%)(3i8) 

Wt.  %  A 

d? 

100.000 

0.86137 

96.147 

0 . S6858 

92.613 

0.87462 

88.843 

0.88138 

82.114 

0 . 89433 

_  1103.5.  B  = 

=  Turpentine 

(0.0075%)(171) 

Wt.  %  A 

df 

0.000 

0.85720 

6.791 

0.85698 

20.654 

0.85588 

53.701 

0 . 85432 

75.091 

0 . 85404 

100 . 000 

0 . 85430 

v.  also  24,  66, 

115,  251,  265, 

267,  287,  325, 

427,  517,  543, 

565,  610,  626, 

678,  755,  781, 

790,  794,  801, 

831,  887,  975, 

990,  1061,  1066,  1266,  1280 

c7hso 

Benzyl  alcohol 

1104.  B 

—  C7H14O2 

Isoamyl  acetate  (305)i 

1105.  B 

—  C8Hm06 

Ethyl  tartrate 
(  ±0.05%)(225) 
a  |  103b 


(17.0°-46.9°) 

10.00  Wt.  %  B 
1  0635  ]0 . 763  (4-17.0) 


a  I  103b 

(20°- 101.1°) 

23.38  Wt.  %  B 
1.0818  [0.833(4  -  20) 

v.  also  679,  888,  1265 


C7HsO,  o-Cresol 
1106.  B  =  C7H80 
w-Cresol 
(0-100  Wt.  %  A) 
d\b'&  =  (1.039  + 

0.03129  Wt.  %  A)  ± 
0.25%  (86) 

1107.  B  =  C7HI402 
Isoamyl  acetate  (305)i 

v.  also  428,  711,  832,  889,  976, 
1282 


C7UgO ,  m-Cresol 

1108.  B  =  C7HsO 
p-Cresol  (86) 

1109.  B  =  C7H9N 
o-Toluidine  (312) 

(±0.05%)(157) 

d\  = 

100  Mol  %  A 
1.0493(1  -  0.037114) 

75  Mol  %  A 
1.0452(1  -  0.0s7824) 

50  Mol  %  A 
1.0386(1  -  0.0 3 8024) 

25  Mol  %  A 
1.0276(1  -  0.037944) 

0  Mol  %  A 
1.0151(1  -  0.038084) 

1110.  B  =  C7H1402 
Isoamyl  acetate  (30S) 1 

1111.  B  =  C,HnN 
Dimethylaniline 

(±0.05%)  (7  57) 

d\  = 

0  Mol  %  A 
0.9742(1  -  0.038684) 

25  Mol  %  A 
0.9925(1  -  0.038464) 

50  Mol  %  A 
1.0113(1  -  0.038154) 

75  Mol  %  A 
1.03  13(1  -  0.037954) 

100  Mol  %  A 
1.0493(1  -  0.037114) 

v.  also  712,  890,  977,  991,  1079, 
1106,  1282,  1283 

C7H80,  p-Cresol 

1112.  B  =  C7H1402 
Isoamyl  acetate  (3  05)i 

v.  also  713,  978,  992,  1108,  1283 


C7HsO 

Anisole 

1113.  B  =  C7H1402 
Isoamyl  acetate  (3  05)  1 


DENSITY— NON- AQUEOUS  SOLUTIONS:  A  =  C7H8  TO  C7H1402 
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1114.  B  =  C8Hi40  i 
Ethyl  tartrate 
(±0.05%)(224) 


t 

d4 

9.99  Wt.  %  B 

17.5 

1.0142 

25.4 

1 . 0064 

24.62  Wt.  %  B 

14.9 

1 . 0424 

32.5 

1.0261 

45.5 

1.0130 

55.5 

1.0033 

49.85  Wt.  %  B 

15.8 

1.0932 

25.6 

1 . 0834 

v.  also  205,  429,  1265 


C7H8O6 

Gallic  acid  monohydrate 

1115.  B  =  C7H1402 
Amyl  acetate  (296)1,2 

v.  also  67,  430,  51S,  627,  680, 
765,  891 

c7h9n 

2,  6-Lutidine 

_ v.  432,  1009 _ 

‘  C7H9N 

Methylaniline 

1116.  B  =  C8Hi406 
Ethyl  tartrate 

(  ±  0.05  %)  (2  2  5) 
a  [  103b 

(14.9°-65.0°) 

9.94  Wt.  %  B 
1.0069  1 0.812(1-14.9) 

(15.3°-20.0°) 

30.89  Wt.  %  B 
1,0486  1 0.872(1  —  15.3) 

v.  also  589,  833 

C7H9N 

o-Toluidine 

1117.  B  =  C7H9N 
p-Toluidine 

(to  50  Wt.%  B)(17  3) 
df  =  (1.0030  -  O.O3I26 
Wt.  %  B)  ±0.1% 
(50-56  Wt.  %  B) 
df  =  (0.9930  -  0.0S216 
(Wt.  %  B  -  50))  ±0.1% 

1118.  B  =  C7H1402 
Isoamyl  acetate  (306)1 

1119.  B  =  CsHuOe 
Ethyl  tartrate 

(  ±  0.05%)  (225) 

a  |  103b 

(12.6°— 47.4°) 

10.93  Wt.  %  B 
1.0250  1 0.851(1  —  12.6) 

( 15°-58°) 

25.10  Wt.  %  B 
1.0501  |  0.889(1  -  15) 

(14.9°-50.5°) 

50.30  Wt.  %  B 
1.1006  1 0.927(1-14.9) 


v.  also  834,  993,  1080,  1109 


C7H9N 

m-Toluidine 

1120.  B  =  C7H1402 
Isoamyl  acetate  (3  06)i 

1121.  B  =  CsHuOr, 
Ethyl  tartrate 
(+0.05%)  (22  5) 

a  |  103b 

(15.5°-43.2°) 

11.66  Wt.  %  B 
1.0154  10 .845(1—15.5) 

(16 ,3°-64 .3°) 

24 . 96 Wt.  %  B 
1.0407  10.837(1-16.3) 

c7h9n 

p-Toluidine 

1122.  B  =  C7HI402 
Isoamyl  acetate  (306)i 

1123.  B  =  C8Hi406 
Ethyl  tartrate 

(±0.05%)(225) 

a  |  103b 

(20°-67.8°) 

24.93  Wt.  %  B 
1.0350  10.836(1  -  20) 

(16.8° -58.2°) 

49.98  Wt.  %  B 
1.0919  10.925(1-16.8) 

1124.  B  =  CioHs 


Naphthalene 

(±0.1%)(159) 


Mol  %  B 

df 

0 

0 . 9365 

10 

0 . 9399 

20 

0.9434 

29 

0.9466 

40 

0.9510 

60 

0.9592 

80 

0.9681 

90 

0.9730 

100 

0.9777 

Mol  %  B 

df 

0 

0 . 9283 

10 

0.9316 

20 

0.9350 

29 

0.9384 

40 

0.9428 

60 

0.9513 

80 

0.9596 

90 

0.9648 

100 

0.9701 

also  116,  431,  868,  979,  1081 

m7 

C7H9NO 

o-Anisidine 
1125.  B  =  C7H140, 
Isoamyl  acetate  (306)  1 

CtHoNOs 

Ammonium  benzoate 
v.  433 


c7h9no2 

Phenylammonium  formate 
_ v.  155 _ 

c7h9no3 

Ammonium  salicylate 
v.  434 

c7h9no3s 

m-Methoxvbenzenesul- 
fonamide 
v.  229 


C7Hi203 

Ethyl  methylacetoacetate 
1128.  B  =  C8Hi406 
Ethyl  tartrate 
(  ±  0.05  %)  (22  3) 

(13°-41°) (10.23  Wt.  %  B) 


a 

103b 

1.0225 

1 . 008  (Z  -  13) 

C7Hi204 

Ethyl  malonate 
1127.  B  =  C8H,o 
Xylene  (199)i 

v.  also  892 


c7h14o2 

Amyl  acetate 

1129.  B  =  C8H9NO 
Acetanilide  (292)2 

1130.  B  =  C8H10 
Xylene  (I99)i 

1131.  B  =  C8H10N4O2 
Caffeine  (2  92)2 

1132.  B  =  Cu,H,3N07 

Phenacetine  (2  92)2 


1133.  B  =  C13H10O3 
Salol  (2  92)2 

1134.  B  =  C18H3fi02 
Stearic  acid  (2  96)1.2 


v.  also  519,  1006,  1016,  1062, 
1067,  1115,  1265 

C7Hi402 

Isoamyl  acetate 
1136.  B  =  CsH6 
Phenylacetvlene  (69P  1251) 


1137.  B  =  CsHs 


Phenylethylene 


(±0.05%)(69,  125) 


Wt.  %  A 

df 

100.00 

0 . 8664 

95.30 

0 . 8684 

91.61 

0.8702 

0.00 

0 . 8998 

1138.  B 

=  CsHsO 

Acetophenone 

(±0.05%)  (69) 

Wt.  %  A 

df 

100.00 

0.8664 

95.69 

0.8731 

91.72 

0.8744 

1139.  B  =  C8Hs02 
Phenyl  acetate  (305)  1 


1140.  B  =  C8H80j 
Z-Mandelic  acid 


(±0.05%)(72) 

/  4  W26 


Wt.  %  A 

df 

100.00 

0.8664 

95.28 

0 . 8722 

92.07 

0 . 8823 

91.45 

0.8843 

88.61 

0.8933 

1141.  B  =  C8Hs03 
cZZ-Mandelic  acid 
(±0.05%)(72) 


Wt.  %  A 

df 

100.00 

0.8664 

93.88 

0.8764 

92.36 

0.8813 

90.14 

0.8880 

87.12 

0.8976 

1142.  B  =  C8H10 
Phenylethane  (69d  12  51) 


1143.  B  =  C8H10O 
Benzyl  methyl  ether  (305)  1 

1144.  B  =  C8H10O 
Phenetole  (305)  1 

1145.  B  =  CsHl0O 
o-Tolyl  methyl  ether  (305)i 

1146.  B  =  C8HioO 
m-Tolyl  methyl  ether  (305)i 

1147.  B  =  C8HioO 
p-Tolyl  methyl  ether  (305)  1 

1148.  B  =  C9H60, 

Phenylpropiolic  acid 

(to  7.16  Wt.  %  B)(i2S) 
df  =  (0.8664  +  0.022375 

Wt.  %  B)  +0.05% 

1149.  B  =  C9H802 
Cinnamic  acid 


(±0.05%)(125) 
O/  A  ^25 


Wt.  %  A 

df 

100 . 00 

0.8664 

96.11 

0 . 8748 

94.98 

0 . 8782 

1150.  B 

=  C9H[0O2 

(3-Phenylpropionic  acid 
(±0.05%)(i2S) 


Wt.  %  A 

df 

100.00 

0.8664 

95.99 

0.8754 

94.25 

0 . 8776 

1151.  S 

=  C9H10O2 

Benzyl  acetate  (305)i 

1152.  B  =  C9H10O3 
Ethyl  salicylate  (305)i 

1153.  B  =  C9Hl0O3 

Ethyl  ?77-hydroxybenzoate  (3  0  5)  1 

1154.  B  =  C9HnN02 
Ethyl  p-aminobenzoate  (306) x 

1155.  B  =  C9KuN02 
Ethyl  anthranilate  (306)i 
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C7Hi402. — ( Continued ) 
1156.  B  =  C9HhO 
Phorone 
(±0.05%)(69) 

Wt.  %  A 
100.00 
93.052 
S8.565 

df 

0.86208 

0 . 87276 
0.88972 

Wt.  %  A 
100.00 
91.26 

85.10 

0.00 

df 

0.8664 

0.8680 

0.8698 

0 . 8964 

1169.  B  =  C12HuN 
Diphenylamine  (306)  1 

1170.  B  =  C12HioN2 

Azobenzene  (158) 

1171.  B  =  C12H,,0 

Cinnamylideneacetone 
(to  2.47  Wt.  %  B)(69) 
df  =  (0.8664  +  0.021539 

Wt.  %  B)  ±0.05% 

1157.  B  =  CioH8 
Naphthalene  (158) 

1158.  B  =  CioHgO 
a-Naphthol  (305)i 

1159.  B  =  CioHgO 
/3-Naphthol  (305)i 

1172.  B  =  Ci3Hi0O 
Benzophenone 
(to  6.48  Wt.  %  B) (59) 
df  =  (0.8664  +  0.022127 
Wt.  %  B)  ±  0.05% 

1160.  B  =  CioH9N 
a-Naphthvlamine  (3  06)i 

1161.  B  =  C10H9N 

/3-Naphthylamine  (3  06)i 

1173.5  B  =  C13H120 
Diphenylcarbinol  (305)  1 

1162.  B  =  CuiHiuO 
Benzylideneacetone 
(to  9.12  Wt.  %  B)(69) 
df  =  (0.8664  +  0.0,1623 

Wt.  %  B)  ±0.05% 

1173.  B  =  C13H20O2 
Menthyl  propiolate  (I2  5)i 

1174.  B  =  C14H,o 
Phenanthrene  (158) 

1175.  B  =  C14H10 
Diphenylacetylene  (125)1 

1163.  B  =  C.TLnO, 

Saf 

( ±0.0. 
Wt.  %  A 
100.00 
93.46 

72.70 

0.00 

role 

5%)(69) 

df 

0.8664 

0.8790 

0.9212 

1 . 0950 

1176.  B  =  C 1 4H 1 2 
Diphenylethylene 
(to  4.70  Wt.  %  B)(i2  5) 
df  =  (0.8664  +  0.0,149 

Wt.  %  B)  ±0.05% 

1177.  B  =  C14H14 
Diphenylethane 
(to  5.29  Wt.  %  B)  (125) 
df  =  (0.8664  +  0.021247 
Wt.  %  B)  ±  0.05% 

1164.  B  —  C10H10O2 
Isosafrole  (69)x 

iioo.  a 
Benzy 
(±0.0 
Wt.  %  A 
100.00 
96.35 
92.08 

—  L/IOXI12'-' 

acetone 

5%)(69) 

df 

0 . 8664 
0.8714 
0.8760 

1178.  B 
Benzylidene 
(±0.0, 
Wt.  %  A 
100.00 
96.00 
94.55 

—  Cl5Hi20 
acetophenone 

>%)(69) 

df 

0 . 8664 

0 . 8768 

0  8790 

1166.  B 
Euj 
(±0.0. 
Wt.  %  A 
100.00 
87.74 
80.39 
0.00 

=  C10H12O2 
jenol 

5%)(69) 

df 

0 . 8664 
0.8864 
0.9019 
1.0620 

1179.  B  =  C16Hi40 
Diphenylacetone 
(to  4.84  Wt.  %  B)  (59) 
df  =  (0.8664  +  0.021838 
Wt.  %  B)  ±0.05  % 

1180.  B  =  C16Hi40 
Benzylacetophenone 
(to  5.10  Wt.  %  B)(69) 
df  =  (0.8664  +  0.021883 
Wt.  %  B)  ±0.05% 

1167.  B  =  C10H12O2 
Isoeugenol 

(±0.0 
Wt.  %  A 
100.00 
92.34 
85.49 
0.00 

5%)(69) 

df 

0.8664 

0.8810 

0.8940 

1.0791 

1181.  B  =  C16Hi4 
Diphenylbutadiene  (125)1 

1182.  B 
Diphen 
(±0.05 
Wt.  %  A 
100.00 
98.56 
96.60 

—  Ciellia 
ylbutane 

%)(125) 

df 

0.8664 

0.8698 

0.8730 

1168.  B  =  Ci2Hio 
Diphenyl  (69P  158) 

(  ±0.05%)(318) 

1183.  B  =  CnHuO 

Diben  zylideneacetone 
(to  2.76  Wt.  %  B)  (69) 
df  =  (0.8664  +  0.0,239 
Wt.  %  B)  ±0.05% 


1184.  B  =  C„H140 
Cinnamylideneacetophenone 
(±0.05%)  (69) 


Wt.  %  A 

df 

100.00 

0.8664 

97.90 

0.8715 

96.69 

0.8734 

1185.  B  =  C18H3602 
Stearic  acid  (158) 

1186.  B  =  CuHieO 
Triphenylcarbinol  (305)  1 

1187.  B  =  C19H26O2 
Menthyl  cinnamate 

(±0.05%)  (12  5) 


Wt.  %  A 

df 

100.00 

0 . 8664 

98.80 

0 . 8684 

93.92 

0 . 8732 

81.52 

0.9101 

1188.  B  —  C19H28O2 
Menthyl  /3-phenylpropionate 
( ±0.05%)(125) 


Wt.  %  A 

df 

100.00 

0 . 8664 

94.12 

0.8713 

90.62 

0 . 8755 

1189.  B 

=  C21H18O 

Dicinnamylideneacetone 


(±0.05%)(69) 


Wt.  % 

A 

df 

100.00 

0 

.8664 

99.11 

0 

.8675 

98.99 

0 

8688 

v.  also  288 

600,  628, 

725, 

731, 

773, 

782, 

785, 

788, 

797, 

798, 

810, 

815, 

817, 

818, 

821, 

869, 

872, 

873, 

893, 

965, 

966, 

967, 

968, 

969, 

970, 

971, 

972, 

980, 

994,  1004,  1005,  1007,  1059, 
1104,  1107,  1110,  1112,  1113, 
1118,  1120,  1122,  1125 


C7H14O2 
Ethyl  valerate 
1190.  B  =  C8Hio 
Xylene  (199)1 

v.  also  894 


C7H14O2 
Ethyl  isovalerate 
v.  1022 


C7H14O2 
Propyl  butyrate 
1191.  B  =  C10H8 
Naphthalene  (158) 
1192.  B  =  C12H,oN2 
Azobenzene  (158) 
1193.  B  =  C14H10 
Phenanthrene  (158) 


1194.  B  =  C16H3202 
Palmitic  acid  (158) 

1195.  B  =  C18H36O2 

_ Stearic  acid  (*  58) _ 

v.  also  601,  783,  895,  1036 

c7h18 

Heptane 

1196.  B  =  CioH7Br 
a-Bromonaphthalene  (61>  2361) 

1197.  B  =  CioHs 
Naphthalene 
(to  2.483  Wt.  %  A)  (54) 
d\ 8  =  (0.73383  +  0.022186 
Wt.  %  A)  ±  0.0075% 

v.  also  68,  117,  289,  371,  802, 
896,  1082 

C7H16O 

Diethylisopropyl  alcohol 
v.  897 

Ethyl  amyl  ether 
v.  25,  118,  803 

c8h5no2 

Phthalimide 

_ v.  714 _ 

cMe 

Phenvlacetylene 
v.  1136 


c8h7n 

Benzyl  cyanide 

1198.  B  =  CsHioO 
Phenetole  (2  3  6)1 

1199.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(329)1 

Phenylethylene 
v.  1137 


c8h8cino 

p-Chloroacetanilide 
v.  435 

c8h8o 

Acetophenone 

1200.  B  =  C8H20IN 
Tetraethylammonium  iodide 

(331)1 

v.  also  119,  230,  238,  242,  258, 
304,  326,  898,  1138 

c8h8o2 

Anisaldehyde 

1201.  B  =  C12H28IN 
Tetrapropylammonium  iodide 

(330)1 

c8h8o2 

Phenylacetic  acid 
v.  1083 

c8h8o2 

Methyl  benzoate 
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1202.  B  =  C9H10O2 
Ethyl  benzoate 


(±0.01%)(255) 

07. '  R  ^26 


Wt.  %  B 

dj6 

100.00 

1.04171 

81.57 

1.04917 

64.20 

1.05637 

53.45 

1.06081 

38.71 

1.06732 

22.53 

1 . 07420 

0.00 

1 . 08433 

1203.  B  =  C10H3 
Naphthalene  (158) 


1204.  B  =  Ca2H10N2 
Azobenzene  (158) 

1205.  B  =  C14H10 
Phenanthrene  (158) 

v.  also  290,  348,  584,  602,  629, 
681,  784,  835,  899 

CsH802 

Phenyl  acetate 
v.  1139 

C8H803 

4-Mandelic  acid 
v.  1140 

dZ-Mandelic  acid 
v.  1141 

C8H9C1.307 

Methyl  mono  (trichloroacetyl)- 
tartrate 
v.  836 

c8h9no 

Acetanilide 

1206.  B  =  C8H10 
Xylene  (2  92)2 

v.  also  120,  206,  436,  520,  900, 
995,  1054,  1084,  1129 

c8h9no3 

o-  Ni  trophenet  ole 
1207.  B  =  C8H1406 
Ethyl  tartrate 
(  i  0.05%)  (2  2  4) 
a  |  103b 

(17.1°-54.3°) 

25.09  Wt.  %  B 
1.1894  [  1.000(f  — 17.1) 

(14.6°-41.0°) 

39.43  Wt.  %  B 
1.1946  |  1.016(4-14.6) 

Ethylbenzene 
1208.  B  =  C9Hi2 
Trimethylbenzene 
(to  40°)  (+0.025%)  (2  4) 
a  |  10% 

0.000  Wt.  %  A 
0 . 89260  |  0 . 80884 

51.999  Wt.  %  A 
0.89100  I  0.84504 
100.000  Wt.  %  A 
0.89130  |  0 . 88634 


v.  also  630,  735,  901,  1085,  1142 

C8Hio 

o-Xylene 

1209.  B  =  CSH10 
m-Xylene 

(±0.05%)  (157) 

4  = 

100.0  Mol  %  A 
0.8975(1  -  0.039374) 

72.9  Mol  %  A 
0.8941(1  -  0.0,955Z) 

26.9  Mol  %  A 
O.SS62(l  -  0.039074) 

0.0  Mol  %  A 
0.8828(1  -  0.0,9570 

1210.  B  =  CgHio 
p-Xylene 

(±0.05%)  (157) 

= 

100.0  Mol  %  A 
0.8975(1  -  0.039374) 

81.5  Mol  %  A 
0.8936(1  -  0.039290 

31.9  Mol  %  A 
0.8861(1  -  0.0,9810 

0.0  Mol  %  A 
0.8787(1  -  0.0,9890 

1211.  B  =  C8H1406 

Ethyl  tartrate 
(±0.05%)(20S) 
a  |  10% 

(19.12°-36.34°) 

0.00  Wt.  %  B 
0.8809  |0 . 842(4  — 19 . 12) 

(19.2°-31.7°) 

2.00  Wt.  %  B 
0.8852  |0 . 848(4  —  19.2) 

(19.21°-33.47°) 

5.00  Wt.  %  B 
0.8920  |0. 848(4-19.21) 

(19.23°-35.85°) 

9.96  Wt.  %  B 
0.9038  (0. 860(4  -19. 23) 
(18.97°-37.76°) 

25.01  Wt.  %  B 
0.9426  |0. 910(4-18. 97) 

(18.86°-41.90°) 

49.99  Wt.  %  B 

1.0157  |0.955(4-18.86) 

(18.75°-45.58°) 

74.99  Wt.  %  B 

1.1023  j0. 991  (4 -18. 75) 

c8h10 

m-Xylene 

1212.  B  =  C8H10 
p-Xylene 

4  = 

(±0.05%)(157) 

100.0  Mol  %  A 
0 . 8828(1  -  0.039574) 

75.4  Mol  %  A 
0.8819(1  -  0.039564) 

29.2  Mol  %  A 
0.8798(1  -  0.039794) 


0.0  Mol  %  A 
0.87  87(1  -  0.039894) 

1213.  B  =  C8H10N4O2 
Caffeine  (292)2 

1214.  B  =  C8H„N 
Dimethylaniline 
(±0.05%)(157) 

4  = 

0.0  Mol  %  A 
0.9742(1  -  0.038684) 

28.7  Mol  %  A 
0.9475(1  -  0.038624) 

73.4  Mol  %  A 
0.9095(1  -  0.039384) 
100.0  Mol  %  A 
0.8828(1  -  0.039574) 

1215.  B  =  CsH1404 
Ethyl  succinate  (199)1 

1216.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)(205) 

a  |  10% 

(21.37°-42.10°) 

0.00  Wt.  %  B 
0.8630  |0.873(4-21.37) 

(18.42°-30.42°) 

2.00  Wt.  %  B 
0.8699  10.858(4-18.42) 
(18.35°-33.75°) 

2.41  Wt.  %  B 
0.8710  |0.864(4-18.35) 
(18.4°-33.89°) 

5.10  Wt.  %  B 
0.8772  |0.872(4-18.4) 
(18.80°-31.20°) 

10.00  Wt.  %  B 
0.8890  |0.887(4-18.80) 
(18.01°-32.27°) 

18.82  Wt.  %  B 
0.9128  10.898(4-18.01) 
(17.66°-30.26°) 

33.12  Wt.  %  B 
0.9533  |0.928(4-17.66) 
(17.8°-100°) 

39.99  Wt.  %  B 
0.9743  |0.942(4-17.8) 
(21.6°- 100°) 

59.98  Wt.  %  B 
1.0371  10.977(4-21.6) 

(18.18°-39.12°) 

74.09  Wt.  %  B 
1.0931  10.995(4-18.18) 

1217.  B  =  C9Hl0O2 
Ethyl  benzoate  (199)1 

1218.  B  =  C9H10O3 
Ethyl  salicylate  (199)1 

1219.  B  =  CioHs 
Naphthalene 
(to  17.99  Wt.  %  A)  (172) 
d\ 5  =  (0.8678  +  0.001401 
Wt.  %  A)  ±0.075% 

1220.  B  =  C10H13NO2 
Phenacetine  (2  92)2 


1221.  B  =  C10H16O4 

Camphoric  acid  (296)  1,2 

1222.  B  =  C10H2„O2 
Amyl  valerate  (I99)i 

1223.  B  =  C12Hic02 
Amyl  benzoate  (I99)i 

v.  also  26,  147,  246,  327,  365, 
437,  548,  554,  804,  902,  996, 
1015,  1018,  1019,  1025,  1063, 
1068,  1127,  1130,  1190,  1206, 
1209,  1268,  1270,  1272 

c8hI0 

p-Xylene 

1224.  B  =  C8Hi406 
Ethyl  tartrate 

(±0.05%)(2OS) 

a  |  10% 

(19.50°-40.65°) 

0.00  Wt.  %  B 
0.8614  10.869(4-19.50) 

(18.8°-30.33°) 

2.00  Wt.  %  B 
0.8667  |0.877(4  -  18.8) 

(18.1°-37.27°) 

5.00  Wt.  %  B 
0.8745  10.882(4  -  18.1) 

(17.95°-42.97°) 

10.10  Wt.  %  B 
0.8874  10.900(4-17.95) 

(18.42°-31.00°) 

24.98  Wt.  %  B 

0.9270  10.915(4-18.42) 

(18.59°-43.21°) 

50.09  Wt.  %  B 
1.0044  10.971(4-18.59) 

(18.43°-34.75°) 

74.99  Wt.  %  B 

1.0957  [0.998(4-18.43) 

v.  also  1210,  1212 

c8h10n4o2 

Caffeine 

v.  521,  766,  903,  997,  1055,  1086, 
1131,  1213 

c8h10o 

Benzyl  methyl  ether 
v.  1143 

C8Hi0O 

Phenetole 

1225.  B  =  C8H1406 
Ethyl  tartrate 

(±0.05%)  (2  2  4) 


t 

dt 

9 . 99  Wt.  %  B 

18.6 

0 . 9862 

25.8 

0.9794 

24.96  Wt.  %  B 

17.9 

1.0161 

28.1 

1.0071 

38.3 

0.9969 

48.4 

0.9869 

51.73  Wt.  %  B 

17.7 

1.0771 

26.5 

1.0682 
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C  sH  i  nO . — ( Continued, ) 
1226.  B  =  C12Hi0O 
Diphenyl  ether 


(±0.1%)(152) 

V.  U 


Mol  %  B 

df 

0.00 

0.9618 

9.94 

0.9755 

18.73 

0.9870 

29.63 

0.9993 

39.98 

1.0111 

48.95 

1.0206 

62.69 

1.0346 

67.47 

1 . 0396 

79.28 

1.0510 

86.33 

1.0573 

100.00 

1 . 0706 

v.  also  121,  207,  243,  259,  366, 
438,  682,  998,  1144,  1198 

C8HioO 

o-Tolyl  methyl  ether 
v.  1145 

m-Tolyl  methyl  ether 
v.  1146 

p-Tolyl  methyl  ether 
v.  1147 


CsHioO-i 
Diallyl  oxalate 
v.  904 


C8HnN 

Dimethylaniline 

1227.  B  =  C8H1406 
Ethyl  tartrate 

(  ± 0.05 %) (225) 
a  i  103b 

(16.4°-43.0°) 

9.40  Wt.  %  B 
0.9774  |  0.850(4-16.4) 

(15.6°-50.9°) 

24.84  Wt.  %  B 
1.0100  1  0.892(4  —  15.6) 

1228.  B  =  Ci0H16O 
d-Camphor 

(tO  60  Wt.  %  B  )(170,  175) 
df  =  (0.9576  +  0.0445 
Wt.  %  B)  +0.025% 

v.  also  631,  811,  837,  981,  999, 
1087,  1111,  1214 

C8HuN 

Ethylaniline 
v.  838 

CSH12O4 

Ethyl  maleate 

1229.  B  =  C8H1406 
Ethyl  tartrate 
(±0.05%)  (21 3) 

a  |  103b 

(10°-44.2°) 

0.00  Wt.  %  B 
1.0789  |  1 . 009(4  —  10) 


a  I  103b 

(20.3°-44.4°) 

20.68  Wt.  %  B 
1.0942  |  1 .017(4-20 .3) 


C8H12O4 

Ethyl  fumarate 

1230.  B  =  C8H1406 
Ethyl  tartrate 

(  +  0.05%)  (21 3) 
a  |  103b 

(19.05°-48.8°) 

79.98  Wt.  %  B 
1.1716  |  1.039(4-19.05) 

(15.95°-42.05°) 

20.68  Wt.  %  B 
1.0843  |  1.039(4- 15.95) 

(20.6°-33.25°) 

0.00  Wt.  %  B 
1.0518  I  1 .019(4  —  20.6) 

CsHi206 

Dimethyl  acetylmalate 
v.  122,  208,  905 

C8H14O3 

Ethyl  dimethylacetoacetate 

1231.  B  =  CsH1406 
Ethyl  tartrate 
(+0.05%)  (2  2  3) 

a  |  10  3b 

(11.9°-35.8°) 

10.28  Wt.  %  B 
1.0350  |  0.984(4-11.9) 

(13.2°-57.1°) 

25.17  Wt.  %  B 
1.0601  |  1.006(4-13.2) 

(12.6°-51.0°) 

50.31  Wt.  %  B 
1.1069  10.989(4-12.6) 

C8H14O3 

Ethyl  ethylacetoacetate 
v.  439,  715,  906 

C8H14O4 

Ethyl  succinate 

1232.  B  =  C8HI406 
Ethyl  tartrate 
(+0.05%)  (2 13) 

a  |  103b 

(19°-31.75°) 

0.00  Wt.  %  B 
1.0416  |l.036(4  -  19) 

(19.35°-43.3°) 

20.67  Wt.  %  B 
1.0719  |  1.040(4-19.35) 

(20.1°-42.9°) 

79.93  Wt.  %  B 
1.1682  1  1.027(4-20.1) 

v.  also  632,  907,  1215 

CgHuOe 

Dimethyl  d-dimethoxysucci- 
nate,  v.  356,  839 


c8h14o6 

Ethyl  tartrate 

1233.  B  =  C8HlsO 
Methylhexylcarbinol 
(+0.075%)(204,  288) 

a  |  103b 

(18.1°-79.3°) 

0.00  Wt.  %  A 
0.8214  |  0.792(4-18.1) 

(17.8°-81.0°) 

5.00  Wt.  %  A 
0.8344  |  0.803(4-17.8) 

(18.4°-78.8°) 

10.00  Wt.  %  A 
0.8473  |  0.810(4-18.4) 

(18.4°-80.3°) 

25.00  Wt.  %  A 
0.8896  |  0.842(4-18.4) 

(19.1°-81.0°) 

50.02  Wt.  %  A 
0.9728  |  0.904(4-19.1) 

(17.0°-81.6°) 

75.01  Wt.  %  A 
1.0776  10.953(4-17.0) 

1234.  B  =  C3H7N 
Quinoline 

(±0.05%)  (2  09,  218) 

a  I  103b 

(14.3°-96.0°) 

4.97  Wt.  %  A 
1.1048  I  0.820(4-14.3) 
(19.5°-99.0°) 

10.05  Wt.  %A 
1.1089  |  0.817(4-19.5) 

(-13°  to  +116°) 

13.60  Wt.  %  A 
1.1392  |0.825(4  +  13.0) 

(19.8°-99.0°) 

25.40  Wt.  %  A 
1.1292  |0.876(4-19.8) 

(20.7°-30.6°) 

49.98  Wt.  %  A 
1.1585  |0.778(4-20.7) 

(-23°  to  +223.5°) 

100.00  Wt.  %  A 
1.2482  1  1.007(4  +  23) 

1235.  B  =  C9HsO 
Cinnamic  aldehyde 

(9.64  Wt.  %  A)  (±0.05%) 

(15°-100°)(22i) 
a  I  103b 

1.0684  I  0.81(4  -  15) 

1236.  B  =  C9H12 
Mesitylene 

(±0.05%)(2OS) 
a  |  103b 

(19.9°-60.05°) 

0.00  Wt.  %  A 
0.8598  |  0.824(4-19.9) 

(19.44°-28.25°) 

2.07  Wt.  %  A 
0.8649  |  0.818(4-19.44) 

(18.22°-62.30°) 

5.00  Wt.  %  A 
0.8727  |  0.836(4-18.22) 


a  |  10+ 

(17.97°-64.32°) 

10.01  Wt.  %  A 
0.8852  |  0.852(4-17.97) 

(19.57°-62.9°) 

24.98  Wt.  %  A 
0.9235  |  0.895(4-19.57) 

(17.05°-39.3°) 

36.23  Wt.  %  A 
0.9586  |  0.908(4-17.05) 

(17.6°-24.82°) 

50.00  Wt.  %  A 
1.0017  1  0.938(4-17.6) 


1237.  B  =  CioHjBr 
a-Bromonaphthalene 
(±0.05%)  (2 17) 


Wt.  %  A 

df 

0.00 

1 . 4881 

2.08 

1.4777 

5.00 

1.4710 

20.26 

1.4189 

49.69 

1.3305 

1238.  B  =  C10H7NO. 
a-Nitronaphthalene 

(±0.05%)(2O8) 

a  ]  103b 

(63.9°-101°) 

10.21  Wt.  %  A 
1.2111  1  0.836(4-63.9) 

(62.4°-98.7°) 

25.15  Wt.  %  A 
1.2021  |  0.896(4-62.4) 

(48.9°-100°) 

49.57  Wt.  %  A 
1.1999  |0.948(4-48.9) 

(19.3°-131.2°) 

100.00  Wt.  %  A 


1 . 2062 

1.023(4-19.3) 

1239.  B 

=  CioHs 

Naphthalene  ( ±0.05%)(206) 

4 

d\ 

10.02  Wt.  %  A 

84.1 

0.9897 

99.0 

0.9780 

25.02  Wt.  %  A 

82.5 

1.0117 

99.0 

0.9980 

49.77  Wt.  %  A 

73.8 

1.0582 

82.0 

1 . 0508 

90.0 

1.0445 

98.5 

1.0349 

74.98  Wt.  %  A 

57.30 

1.1182 

70.65 

1 . 1055 

80.65 

1.0955 

97.70 

1.0788 

v.  also  27,  89,  123,  144,  148, 
163,  173,  209,  249,  260,  291, 
300,  305,  357,  367,  440,  499, 
522,  571,  578,  663,  716,  727, 
795,  805,  820,  840,  870,  908, 
982, 1000, 1010, 1030, 1052, 1053, 
1056,  1060,  1070,  1071,  1072, 
1074,  1076,  1077,  1078,  1088, 
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1105,  1114,  1116,  1119,  1121, 

1123,  1128,  1207,  1211,  1216, 

1224,  1225,  1227,  1229,  1230, 

1231,  1232,  1273 

CsHis 

_ w-Octane,  v.  1037 

CgHigO 

Octyl  alcohol 
v.  909 

Methylhexylcarbinol 
v.  1233 

C  8H  20BrN 

Tetraethylammonium  bromide 
v.  124 

C8H20C1N 

Tetraethylammonium  chloride 
v.  125 


c8h20in 

Tetraethylammonium  iodide 
1240.  B  =  CnHj-iOs 
Ethyl  benzoylacetate  (330)i 

v.  also  177,  210,  270,  272,  349, 
372,  375,  441,  490,  492,  493, 
496,  523,  586,  701,  724,  726, 
728,  759,  796,  841,  1031,  1048, 
 1199,  1200 


C9H6O2 

Phenylpropiolic  acid 
v.  211,  1148 

C9H7N 

Quinoline 
1241.  B  =  CioHg 
Naphthalene  l172)1 
1242.  B  =  C12H2206 
Isobutyl  tartrate 
(79.93  Wt.  %  A)  (±0.05%) 

(209) 


t 

df 

18.00 

1 . 1002 

39.95 

1.0831 

69.55 

1.0579 

99.55 

1 . 0330 

151.00 

0.9880 

1243.  B  =  C16H2608 
Isobutyl  diacetyl-d-tartrate 
(+0.05%)(2°9) 
a  |  103b 

(15.55°-100.0°) 

79.52  Wt.  %  A 
1.0969  I  0.8175 

{t  -  15.55) 
(16.50° -99.6°) 

25.04  Wt.  %  A 
1 . 0926  0 . 9030 

{t  -  16.50) 
(17.25°- 98.9°) 

0.00  Wt.  %  A 
1 . 0863  |  0 . 9290 

_ [  ( t  -  17.25) 

v.  also  812,  871,  983,  1064,  1234 


c9h8o 

Cinnamic  aldehyde 
1244.  B  =  Ci„H120 
Anethole  (35  3) 


1245.  B  =  C26H3„08 
Isobutyl  dibenzoyl-d-tartrate 
(0°-100°)(±  0.05%)  (221) 


9.458  Wt.  %  B 

a 

103b 

1.0737 

0.763 t 

v.  also  69 

442,  1235 

C9H802 

Cinnamic  acid 
v.  212,  1149 


C9H9Br02 

Ethyl  p-bromobenzoate 
1246.  B  =  C9Hio02 


Ethyl  benzoate 
(+0.025%)  (2  5  5) 


Wt.  %  B 

df 

100.00 

1.0417 

61.52 

1 . 1635 

39.05 

1 . 2485 

38.28 

1.2517 

22.43 

1.3203 

0.00 

1.4307 

CgHioO 

Cinnamyl  alcohol 
v.  213 

CgHioO  2 

/3-Phenylpropionic  acid 
v.  214,  1150 
Benzyl  acetate 
a.  1151 

C9H10O2 
Ethyl  benzoate 
1247.  B  =  C]4H1202 


Benzyl  benzoate 
(±0.1%)(152) 


Mol  %  B 

df 

0.00 

1.043 

10.37 

1.052 

19.77 

1.060 

30.94 

1.068 

40 . 59 

1.076 

49.46 

1.083 

60.55 

1.091 

70.27 

1.097 

75.25 

1.101 

84.50 

1.105 

95.35 

1.110 

100.00 

1.112 

v.  also  239,  328,  443,  633,  910, 

1089,  1202,  1217,  1246 

CgHioO  3 

Ethyl  salicylate 
v.  911,  1152,  1218 
Ethyl  m-hydroxy benzoate 
v.  1153 


CgHnNO 

p-Acettoluide 
v.  444 

Methylacetanilide 
v.  126,  445,  524,  912 

C9HnN02 

Ethyl  p-aminobenzoate 
v.  1154 

Ethyl  anthranilate 
v.  1155 


c9h12 

Cumene 

1148.  B  =  C10H16O4 
Camphoric  acid  (2  96)1.2 
v.  also  1065,  1069 

C9Hi2 

Mesitylene 
v.  1236 

Trimethylbenzene 
v.  740,  750,  757,  913,  1090,  1208 

c9h13n 

Dimethyl-o-toluidine 
v.  914,  1091 

C9Hi40 

Phorone 
v.  915,  1156 

CgHi/jOe 

Ethyl  diacetylglycerate 
v.  329,  916 

C10H4C14 

Naphthalene  tetrachloride 
v.  127 

Ci0HfiCl2 

Dichloronaphthalene 
v.  917 

Ci0H7Br 

Bromonaphthalene 
v.  70,  373,  446,  683,  1050,  1196, 
1237 


c10h7no2 


Nitronaphthalene 


1249.  B 

=  c12hun 

Diphenylamine 

(+0.2. 

3%)(13) 

Wt.  %  B 

d\ 

0.00 

1.375 

9.10 

1.348 

33.33 

1.278 

50.00 

1.240 

66.67 

1.211 

75.00 

1.190 

89.90 

1.175 

100 . 00 

1.156 

Wt.  %  B 

00 

0.00 

1.368 

9.10 

1.341 

33.33 

1.272 

50.00 

1.234 

66.67 

1.205 

75.00 

1.185 

Wt.  %  B 

df 

89.90 

1.171 

100.00 

1.152 

Wt.  %  B 

df 

0.00 

1.223 

9.10 

1.202 

33.33 

1.157 

50.00 

1.139 

66.67 

1.105 

75.00 

1.084 

89.90 

1.071 

100 . 00 

1.057 

v.  also  918,  1238 

CiqH8,  Naphthalene 

1250.  B 

=  Ch,H9N 

Naphthy  lamine 

(+0.25%)  (13) 

Wt.  %  A 

dl 

100.00 

1.179 

88.89 

1.161 

50.00 

1.151 

33.33 

1.154 

25.00 

1.156 

11.11 

1.160 

5.80 

1.170 

0.00 

1.189 

Wt.  %  A 

df 

100.00 

1.175 

88.89 

1.156 

50.00 

1.146 

33.33 

1.145 

25.00 

1.146 

11.11 

1.148 

5.80 

1.159 

0.00 

1.177 

Wt.  %  A 

df 

100 . 00 

0.971 

88.89 

0.980 

50.00 

1.017 

33.33 

1.028 

25.00 

1.038 

11.11 

1.053 

5.80 

1.062 

0.00 

1.071 

1251.  B  = 

=  C10H20O 

/’-Menthol 

(  +  0.25%)  (2  7  3) 

Mol  %  A 

df-2 

100 . 00 

0 . 9766 

83.51 

0.9683 

68.55 

0 . 9260 

50.48 

0 . 8958 

34.37 

0.8830 

17.98 

0.8666 

8.84 

0.8584 

0.00 

0 . 8498 

Mol  %  A 

df-° 

100 . 00 

0.9635 

83.51 

0.9399 

68.55 

0.9127 

50.48 

0 . 8877 

34.37 

0 . 8687 

17.98 

0.8519 

8.84 

0.8452 

0.00 

0 . 8372 
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C  ioHs. — ( Continued ) 
1252.  B  =  C12H1808 
Diethyl  diacetyltartrate 


(+0.25%)(273) 

A  ^82.2 


Mol  %  A 

d82-2 

100 . 00 

0.9766 

82.97 

1.0142 

66.87 

1.0321 

49.88 

1.0593 

32.70 

1.0377 

16.60 

1.0869 

0.00 

1.0976 

Mol  %  A 

df'° 

100.00 

0.9635 

82.97 

0.9997 

66.87 

1.0217 

49.88 

1.0433 

32.70 

1.0221 

16.60 

1.0705 

0.00 

1 . 0802 

1253.  B 

=  C14H10 

Phenanthrene  (158) 

~  1254.  B  =  C16H3202 

Palmitic  acid  (158) 

t<.  also  28,  71,  128,  215,  261,  292, 
350,  368,  447,  525,  555,  572,  603, 
634,  652,  684,  717,  741,  745,  774, 
791,  806,  842,  919,  1011,  1026, 
1032,  1038,  1092,  1124,  1157, 
1191,  1197,  1203,  1219,  1239, 
1241,  1280,  1281 

CioHsC'leOs 

Methyl  di(trichloroacetyl)- 
tartrate 
v.  843 

CioHsO 

a-Naphthol 
v.  216,  1158 
/3-Naphthol 
v.  217,  1159 

c„,h9n 

Naphthylamine 
v.  984,  1160,  1161,  1250 

C10H10O 

Benzylideneacetone 
v.  1162 

C  loH  ioO  2 
Safrole 
v.  1163,  1164 

C10H12 

Tetrahydronaphthalene 
v.  218,  448,  658 

C10H12O 

Anethole 

1255.  B  =  Ci0H20O 
l-  Menthol 

(55.6°  -  99.0°)  ( ±  0.25  %)  (2  7  3) 
a  |  103b 

0.00  Mol  %  A 
0.961  |  0.8778(2  —  55.6) 


INTERNATIONAL 

a  |  103b 

9.44  Mol  %  A 
0.951  I  0.8802(2-55.6) 

33.41  Mol  %  A 
0.923  |  0.8271(2-55.6) 

51.69  Mol  %  A 
0  907  |  0.8570(2-55.6) 

66.71  Mol  %  A 
0.S94  |  0.8179(2-55.6) 

84.94  Mol  %  A 
0.881  |  0.7S79(2  — 55.6) 

100.00  Mol  %  A 
0.869  |  0.7326(2-55.6) 

v.  also  72,  920,  1051,  1244 

C11H12O 

Benzylacetone 

v.  1165 

C111H12O2 
Eugenol 
v.  1166,  1167 

c10h13no2 

Phenacetine 

v.  330,  449,  767,  921,  1001,  1057, 
1093,  1132,  1220 

C10H14 

Durene 

v.  129,  635,  844,  922,  1039,  1094 

C 10H 14N2 
Nicotine 

v.  130,  174,  219,  331,  358,  450, 
526,  573,  664,  685,  923,  1002 


C10H14O 

Thymol,  v.  220,  527,  924 

Ci0Hi5BrO 

Bromocamphor 
1256.  B  =  C67H1I0Oe 
Tristearin 


(±0.25%)  (13) 

7  A  ^0 


Wt.  %  A 

d\ 

100.00 

1.520 

8S.88 

1.459 

66.67 

1.335 

50.00 

1.240 

33.33 

1.156 

20.00 

1.090 

0.00 

0.995 

Wt.  %  A 

d\s 

100.00 

1.516 

88.88 

1.453 

66.67 

1.325 

50.00 

1.228 

33 . 33 

1.145 

20.00 

1.076 

0.00 

0.982 

Wt.  %  A 

dl1 

100.00 

1.272 

88.88 

1.222 

66.67 

1.123 

50.00 

1.044 
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Wt.  %  A 

dl1 

33.33 

0.974 

20.00 

0.916 

0.00 

0.829 

v.  also  221,  451,  528,  636,  925 


c10h15n 

Diethylaniline,  v.  768,  845 

c10h16 

d-Pinene 

1257.  B  =  C10H16O 
d-Camphor  (145)2 

1258.  B  =  C10H16O 
Z-Camphor  (145)2 

CioHieO 

d-Camphor 

v.  29,  73,  131,  156,  222,  332, 
359,  452,  529,  544,  574,  604, 
611,  637,  665,  686,  732,  807, 
926,  1017,  1040,  1228,  1257, 
1279 

Z-Camphor 
v.  1258 


C10H16O4 

Camphoric  acid 

1258.1.  B  =  Turpentine  (296)i 
v.  also  74,  132,  453,  687,  769,  846, 
927,  1095,  1221,  1248 

C10H17CI 

Pinene  hydrochloride 
v.  688,  1041 
Terpine  hydrochloride 
v.  928 


C10HnNO 

d -Camphoroxime 

1258.2.  B  =  Turpentine  (145, 

2972) 

v.  also  752 


c10h17no 

Z-Camphoroxime 
125S.3.  B  =  Turpentine  (a  4 5 , 

2972) 

v.  also  753 

c10h18 

Decahydronaphthalene 
v.  659 

CioHisO 
Borneol 
v.  223,  454 

C10H1SO3 

Ethyl  diethylacetoacetate 
v.  455,  718,  929 

CioHigOe 
Dipropyl  tartrate 
v.  360,  666,  930 


C10H20O 
Menthol 
v.  456,  656,  931 
Z-Menthol 
v.  847,  1251,  1255 

C10H20O2 
Amyl  valerate 
v.  932,  1222 
d-/3-Octyl  acetate 
v.  75,  933 

C10H22O 
Isoamyl  ether 
v.  638 

C10H22O3 
Terpine  hydrate 
v.  224 

C10H24C1N 

Diamylammonium  chloride 
v.  133 

C11H12O3 

Ethyl  benzoylacetate 
v.  1240 

cuh15no 

Acetoethyl-o-toluide 
v.  1265 

C12H10 

Acenaphthene 

v.  134,  225,  457,  575,  639,  689, 
848,  934,  1042,  1096. 
Diphenyl 

v.  76,  135,  640,  690,  849,  935, 
1043,  1097,  1168 

c12h10no 

a-  Acenaphthalide 
v.  459 

c12h10n2 

Azobenzene 

1258.4.  B  =  CI4H12 

_ Stilbene  (3  56) _ 

1258.5.  B  =  C14Hu 
Dibenzyl  (3  5  6) 

1259.  B  =  CkJDjO, 
Palmitic  acid  (158) 
1259.5.  B  =  C13H„N 
Benzalaniline  (356) 

v.  also  77,  136,  293,  333,  556, 
605,  641,  653,  691,  742,  746, 
850,  936,  1012,  1027,  1033, 
1044,  1098,  1170,  1192,  1204 

C12H10O 
Diphenyl  ether 

v.  137,  244,  458,  530,  692,  1226 

c^hT^n 

Diphenylamine 

v.  775,  786,  985,  1003,  1169, 
1249 

* 


DENSITY— NON-AQUEOUS  SOLUTIONS:  A  =  C1(JHS  TO  C10H20O2 
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C12H12C1608 

Ethyl  di(trichloroacetyl)tartrate 
v.  851 

C13H10O3 

Salol 

v.  334,  462,  770,  940,  1099,  1133 

C12H12O 

Cinnamylideneacetone 

v.  1171 

C13HnN 

Benzalaniline 
v.  1259.5,  1261.5,  1262.2 

C12H14O4 

Ethyl  phthalate 
v.  1265 

C13HuNO 

Benzanilide 
v.  719 

C12H14O5 

Ethyl  monobenzoylglycerate 
v.  937 

C13H12N2O 
Benzoylphenylhydrazine 
v.  463 

Carbanilide 
v.  720 

C12H16O2 

Amyl  benzoate 
v.  938,  1223 

C13H12N2S 

Thiocarb  anilide 
v.  721 

C12H17NO2 

Ethyl  o-tolylethylcarbamate 
v.  1265 

C13H12O 
Diphenylcarbinol 
v.  1173.5 

C^HigOg 

Diethyl  diacetvltartrate 
v.  294,  852,  986,  1075,  1252 

c13h13n 

Benzylaniline 

1261.5.  B  =  C13H„N 
Benzalaniline  (356) 

C12H22O6 

Isobutyl  tartrate 
v.  262,  1242 

c13h13n 

Diphenylmethylamine 
v.  813,  987 

C12H24O2 

Laurie  acid 

1260.  B 
Palmi 
(+0.1 
Wt.  %  A 
0.00 
14.92 
27.88 
40.64 
54.28 
59.84 
72.83 
84.47 
100.00 

-  B16H32U2 
tic  acid 
%)(327) 
d\ 5 

0.8457 

0.8468 

0.8477 

0 . 8484 
0.8493 
0.8497 
0.8507 
0.8514 
0.8527 

Ci3H2o02 

Menthyl  propiolate 
v.  1173 

C14H802 

Anthraquinone 
v.  138,  941 
Phenanthraquinone 
v.  643,  942 

Ci4H9N02 

Phthalanil 
v.  722 

1261.  B 
Stear 
(  +  0.1 
Wt.  %  A 
100.00 
84.19 
65.96 
51.37 
38.73 
25.14 

0.00 

=  C18H36O2 
ic  acid 

%)(327) 

d? 

0.8527 

0.8510 

0.8494 

0.8481 

0.8470 

0.8455 

0.8436 

c14h10 

Anthracene 
v.  943 

Diphenylacetylene 
v.  1175 

c14h10 

Phenanthrene 

1262.  B  =  C16H32O2 
Palmitic  acid  (158) 

v.  also  30,  295,  351,  464,  557, 
585,  606,  644,  693,  747,  854, 
944,  1013,  1100,  1174,  1193, 
1205,  1253,  1276 

C12H28IN 

Tetrapropylammonium  iodide 
v.  178,  226,  271,  361,  374,  460, 
494,  531,  642,  728.5,  853,  1049, 
1058,  1201 

C14H 10O2 

Benzil 

v.  139,  645,  694,  855,  945,  1101 

c13h10o 

Benzophenone 

v.  461,  532,  939,  1172,  1275, 
1278 

C14H12 

Diphenylethylene 
v.  1176 

C14H12 

Stilbene 

1262.1.  B  =  Ci4Hm 

Dibenzyl  (356) 

Ci6H2204 

d-Octyl  hydrogen  phthalate 
v.  949 

Z-Octyl  hydrogen  phthalate 
v.  950 

dZ-Oetyl  hydrogen  phthalate 
v.  951 

1262.2.  B  =  CnHuN 
Benzalaniline  (3  56) 

v.  also  1258  4 

C14H12O2 

Benzyl  benzoate 
v.  646,  946,  1247 

CieIl24  0  3S 

Menthyl  benzenesulfonate 
v.  465,  857,  952 

ChH14 

Dibenzyl 
v.  1258.5,  1262.1 
Diphenylethane 
v.  1177 

c16h26o8 

Isobutyl  diacetyl-d-tartrate 
v.  263,  858,  1073,  124.3 

Ci6H3202 

Palmitic  acid 

1264.  B  =  C,sH30O2 
Stearic  acid 

(0  -  100  Wt.  %  A) (32 7) 
d\ 6  =  (0.8436  +  0.0421 

Wt.  %  A)  ±0.1% 

Ci4H14N203 

p-Azoxyanisole 

1263.  B  =  Ci6H18N203 
p-Azoxyphenetole 
(0  -  100  Wt.  %  A)(24i) 
d\Zi  =  (1.100  +  0.0347 

Wt.  %  A)  ±0.1% 

v.  also  466,  533,  647,  695,  953, 
1014,  1034,  1045,  1194,  1254, 
1259,  1260,  1262 

C15H12O 

Benzylideneacetophenone 

v.  1178 

C17H11O 

Dibenzylideneacetone 
v.  1183 

Cinnamylideneacetophenone 
v.  1184 

c15h140 

Benzylacetophenone 
v.  1180 

Diphenylacetone 
v.  1179 

CisHieOg 

Methyl  dibenzoylglycerate 
v.  296,  339,  859,  954 

C15H18O7 

Diethyl  monobenzoyltartrate 
v.  335,  947 

Ci3H3402 

Oleic  acid 

v.  227,  467,  534,  696,  771 

Cl6HnN307 
Naphthalene  picrate 
v.  948 

Ci8H3602 

Stearic  acid 

v.  31,  78,  140,  468,  535,  607,  648, 
697,  772,  860,  955,  1046,  1102, 
1134,  1185,  1195,  1261,  1264 

Cl6Hi4 

Diphenylbutadiene 
v.  1181 

CieHis 

Diphenylbutane 
v.  1182 

c19h16 

Triphenylmethane 
v.  141,  649,  698,  956,  1047,  1103 

CieHigN  203 
n-Azoxyphenetole 
v.  1263 

c19h16o 

Triphenyl  carbinol 
v.  1186 

Ci6H20C16O8 

Isobutyl  di(trichloroacetyl)- 
tartrate 
v.  856 

C  i9H  17N  3 
Triphenylguanidine 
v.  469 

C16H20O7 

Diethyl  mono-o-toluyltartrate 
v.  336 

Diethyl  mono-w-toluyltartrate 
v.  337 

Diethyl  mono-p-toluyltartrate 
v.  338 

c19h22n  2o 

Cinchonicine 
v.  470,  536 

Ci9H2602 

Menthyl  cinnamate 
v.  1187 
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C19H28O2 

Menthyl  /3-phenylpropionate 
v.  1188 

C20H13N  3O7 
Phenanthrene  picrat.e 
v.  471,  1277 

Co0HieBr2O8 

Methyl  di  (o-bromobenzoyl)- 
tartrate 
v.  472,  723 

Methyl  di  (m-bromobenzoyl)- 
tartrate 
v.  473 

Methyl  di  (p-bromobenzoyl)- 
tartrate 
v.  474 

C2oHltiCl208 

Methyl  di  (o-chlorobenzoyl)- 
tartrate 
v.  475 

Methyl  di  (m-chlorobenzoyl)- 
tartrate 
v.  476 

Methyl  di  (p-chlorobenzoyl)- 
tartate 
v.  477 

C2oH2o06 

Methyl  di-p-toluylglycerate 
v.  478,  537 

C20H26O3S 

Menthyl  naphthalene-/3-sul- 
fonate 

v.  479,  861,  957 

C20H38O2 
Ethyl  oleate 
v.  297,  352,  958 

C21H18O 

Dicinnamylideneacetone 
v.  1189 


C21H22O6 

Ethyl  di-p-toluylglycerate 
v.  480,  538 

C24H42O6 
Z-Menthyl  Z-tartrate 
v.  481,  863,  959 
dZ-Menthyl  d-tartrate 
v.  482,  862,  960 

C25H23N  5O7 
Picryl  cinchonicine 
v.  539 


C26H26N  2O2 
Benzoyl  cinchonicine 
v  483,  540 


C26H2SN  2O3S 

|)-Toluenesulfonyl  cinchonicine 
v.  484,  541 


C26H30O8 

Isobutyl  dibenzoyl-d-tartrate 
v.  298,  1245 

C27H34N2O7 

Quinine  salicylate  dihydrate 
v.  485 

C27H46O 
Cholesterol 
v.  142 

C28H46O8 

/-Menthyl  diacetyl-Z-tartrate 
v.  486,  864,  961 
/-Menthyl  < liacety l-dZ-tartra te 
v.  487,  865,  962 
/-Menthyl  diacetyl-d-tartrate 
v.  488 

C51H98O6 
Tripalmitin 
v.  963 

C57H110O6 
Tristearin 
v.  964,  1256 

Turpentine 

v.  78.5,  339.5,  488.1,  488.2, 

698.5,  964.5,  1065.5,  1069.5, 

1103.5,  1273.5,  1258.1,  1258.2, 

1258.3 

Nitrocellulose  (Blasting 
Soluble)  (10) 

1265.  B  = 

(1)  C3HeO 
Acetone 

(2)  C3HcO, 

Ethyl  formate 

(3)  C3H602 
Methyl  acetate 

(4)  C4H802 
Ethyl  acetate 

(5) 'c5H10O2 
Propyl  acetate 

(6)  C6H1202 
Ethyl  butyrate 

(7)  C7Hm02 
Amyl  acetate 

(8)  C„H15NO 
Acetoethyl-o-toluide 

(9)  Ci2H1404 

Ethyl  phthalate 
(10)  C1,H17N02 
Ethjd  o-toluylethylcarbamate 


B  = 

CH4O 

Methyl  alcohol 
CH40 

Methyl  alcohol 

c2h6o 

Ethyl  alcohol 
C4H10O 
Ethyl  ether 


C  = 

c4h10o 

Ethyl  ether 

c'7h8o 

Anisole 

C4H10O 

Ethyl  ether 

c7h8o 

Benzyl  alcohol 


Nitrocellulose  (gun¬ 
cotton)  (10) 

B  =  C3H60 

Acetone 


Nitrocellulose  (highly 
soluble)  (10) 

B  = 

c3h6o 

Acetone 

c4h8o2 

Ethyl  acetate 


Three-Component  Systems 

CC14 

Carbon  tetrachloride 
1266.  B  =  C2H4Br2 
Ethylene  bromide 

c  =  c7h8 

Toluene 


(±0.025%)  (285) 

Wt.  %A/Wt.  %C|  1/df 
0  Wt.  %  B 
0/100 
10/90 


20/80 
30/70 
40/60 
50/50 
60/40 
70/30 
80/20 
90/10 
100/0 
10  Wt. 

0/100 
10/90 
20/80 
30/70 
40/60 
50/50 
60/40 
70/30 
80/20 
90/10 
100/0 
20  Wt. 

0/100 
10/90 
20/80 
30/70 
40/60 
50/50 
60/40 
70/30 
80/20 
90/10 
100/0 
30  Wt. 

0/100 

10/90 

20/80 


%  B 


%  B 


%  B 


1 . 1593 
1.1043 
1.0530 
1 .0000 
0.9463 
0 . 8932 
0 . 8420 
0.7873 
0.7349 
0.6820 
0.6300 

1.0890 
1.0405 
0.9940 
0.9463 
0.8977 
0.8502 
0.8035 
0 . 7550 
0 . 7072 
0.6599 
0.6130 

1.0190 
0.9765 
0.9348 
0.8922 
0.8496 
0.8067 
0.7654 
0.7222 
0 . 6800 
0.6378 
0.5958 

0.9489 

0.9124 

0.8755 


Wt.  %A/Wt.  %C|  1  /di5 


30  Wt.  %  B. — ( Continued ) 

30/70 

0.8382 

40/60 

0.8012 

50/50 

0.7638 

60/40 

0 . 7278 

70/30 

0.6897 

80/20 

0.6527 

90/10 

0.6155 

100/0 

0.5789 

40  Wt.  %  B 

0/100 

0 . 8790 

10/90 

0 . 8484 

20/80 

0.8164 

30/70 

0.7847 

40/60 

0.7529 

50/50 

0.7205 

60/40 

0.6893 

70/30 

0.6572 

80/20 

0.6249 

90/10 

0 . 5933 

100/0 

0.5620 

50  Wt.  %  B 


0/100 

10/90 

20/80 

30/70 

40/60 

50/50 

60/40 

70/30 

80/20 

90/10 

100/0 


0.8092 
0.7844 
0.7572 
0.7309 
0 . 7043 
0.6772 
0.6510 
0.6246 
0.5971 
0.5711 
0.5450 


60  Wt.  %  B 


0/100 

10/90 

20/80 

30/70 

40/60 

50/50 

60/40 

70/30 

80/20 

90/10 

100/0 


0.7395 
0.7194 
0.6979 
0.6770 
0 . 6558 
0.6337 
0.6125 
0.5918 
0.5696 
0 . 5489 
0 . 5280 


70  Wt.  %  B 


0/100 

0.6701 

10/90 

0.6545 

20/80 

0.6381 

30/70 

0.6222 

40/60 

0.6065 

50/50 

0.5903 

60/40 

0 . 5740 

70/30 

0.5585 

80/20 

0.5421 

90/10 

0.5262 

100/0 

0.5109 

80  Wt.  %  B 

0/100 

0.6002 

10/90 

0 . 5896 

20/80 

0.5788 

30/70 

0.5680 

40/60 

0.5575 

♦ 

DENSITY — NON-AQUEOUS  SOLUTIONS 
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Wt.%  A/Wt.  %C 

1/df 

50/50 

0.5470 

60/40 

0 . 5360 

70/30 

0 . 5257 

80/20 

0.5146 

90/10 

0 . 5040 

100/0 

0 . 4939 

90  Wt.  %  B 

0/100 

0 . 5305 

10/90 

0.5244 

20/80 

0.5190 

30/70 

0.5139 

40/60 

0 . 5086 

50/50 

0.5031 

60/40 

0.4980 

70/30 

0.4923 

80/20 

0.4870 

90/10 

0.4816 

100/0 

0.4768 

100  Wt.  %  B 

0/0 

0.4596 

CHBr3 

Bromoform 
1267.  B  =  CHI3 
Iodoform 
C  =  C6H6  (254) 


1268.  B  =  CHI-, 
Iodoform 
C  =  C8H10 

Xylene  (254) 


chi3 

Iodoform 
1269.  B  =  CH2I2 
Methylene  iodide 
C  =  C6H6  (260) 


1270.  B  =  CH2I2 
Methylene  iodide 

c  =  c8h10 

Xylene  (2  6  0) 


ch3i 

Methyl  iodide 
1271.  B  =  C2H5I 
Ethyl  iodide 
C  =  CeHe  (254) 


1272.  B  =  C2H6I 
Ethyl  iodide 
C  =  C8Hio 
Xylene  (254) 


CH3NO 

Formamide 
1272.5.  B  =  C2H60 
Ethyl  alcohol 

c  =  c8h20in 

Tetraethylammonium  iodide 
(360) 


C2H4Br2 

Ethylene  bromide 
1273.  B  =  C6H6N02 
Nitrobenzene 
C  =  C8H 1 4O  6 
Ethyl  tartrate  (220)1 


c2h4o2 

Acetic  acid 
1273.5.  B  =  C  HeO 
Ethyl  alcohol 
C  =  Turpentine  (263)  1 


1274.  B  =  C3H803 

Glycerol 

c  =  c4h10o 

Ethyl  ether  (44)1 


c2h6o 

Ethyl  alcohol 
1275.  B  =  C3H60 
Acetone 

c  =  c13h10o 

Benzophenone  (33)1 


1276.  B  =  CcH3N307 
Picric  acid 

c  =  c14h10 

Phenanthrene  (18)1 


1277.  B  =  C6H3N307 
Picric  acid 
C  =  C20H13N3O7 
Phenanthrene  picrate  (18)1 


c3h6o 

Acetone 

1277.5.  B  =  C4H,„0 
Ethyl  ether 
C  =  CeHe  (355)1 


1278.  B  =  C,;H6 
C  =  C13H10O 
Benzophenone  (33)1 


c4h8o2 

Ethyl  acetate 
1279.  B  =  C6H6 

C  =  c10h16o 

Camphor  (2 6 3)1 


CgH^N  0O4 

m-Dinitrobenzene 
1280.  B  =  C7H8 
Toluene 
C  =  CioH8 
Naphthalene  (31 9)1 


c6h6 

1281.  B  =  C7H5N3OG 
Trinitrotoluene 
C  =  Ci0H8 
Naphthalene  (319)1 


C6H60  1283.  B  =  C7HsO,  m-Cresol 

Phenol  C  =  C7HsO,  p-Cresol 


1282.  B  =  C7HsO,  o-C resol  (+0.25%)(88) 


C 

=  C7H80,  w-Cresol 

Wt.  % 

(  +  0.25%)  (86 

) 

A 

B 

C 

dj6'8 

Wt.  % 

0 

49.3 

50.7 

1.0384 

A 

B 

C 

d\ 6‘6 

5 

46.8 

48.2 

1.0403 

0 

79.9 

20.1 

1.0403 

10 

44.4 

45.6 

1 . 0422 

5 

75.9 

19.1 

1  0421 

15 

41.9 

43.1 

1.0441 

10 

71.9 

18.1 

1 . 0439 

20 

39.4 

40.6 

1.0460 

15 

67.9 

17.1 

1 . 0457 

25 

37.0 

38.0 

1 . 0479 

20 

63.9 

16.1 

1 . 0476 

30 

47.5 

35.5 

1.0497 

25 

59.9 

15.1 

1 . 0494 

35 

32.1 

32.9 

1.0517 

30 

55.9 

14.1 

1.0511 

40 

29.6 

30.4 

1.0537 

35 

51.9 

13.1 

1 . 0530 

45 

27.1 

27.9 

1 . 0556 

40 

47.9 

12.1 

1 .0549 

50 

24.6 

25.4 

1 . 0576 
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PHASE  EQUILIBRIUM  DATA 


SYSTEMS  CONTAINING 
THE  VAPOR  PHASE 

One-Component  Systems 

Vapor  pressures  up  to  two 
atmospheres 
Elementary  substances. 

P,  S,  Se,  Te  and  halogens. 

H2,  N2,  O2,  03  and  the  zero- 
group  elements. 

The  metallic  elements. 
Chemical  compounds. 

Crystal — vapor. 

IB-Table. 

Liquid — vapor. 

S-Table. 

C-Table. 

Vapor  pressures  between  one 
atmosphere  and  the  critical 
point 

Elementary  substances. 

P,  S,  Se,  Te  and  the  halogens. 
H2,  N2,  02,  03  and  the  zero- 
group  elements. 

Hg. 

Chemical  compounds. 

IB-Table. 

(T-Table. 

Special  tables. 

Factors  for  the  correction 
of  boiling  points  to  nor¬ 
mal  pressure. 

Critical-point  constants. 

Flash  points  of  combustible 
liquids. 

Two-Component  Systems 

Two-phase  systems.  Solid — 
vapor. 

Adsorption  and  solubilities  of 
gases  in  solids. 

Two-phase  systems.  Liquid — 
vapor. 

Solubilities  of  gases  in  liquids. 

Isothermal  systems. 

Partial  and  total  vapor 
pressures. 

Vapor-pressure  lowering. 

Isobaric  systems. 

Both  components  volatile. 
Boiling-point  curves. 

One  component  non-vola¬ 
tile.  Boiling-point  ele¬ 
vation. 


SYSTEMES  CONTENANT 
LA  PHASE  VAPEUR 
Systemes  a  un  constituant 

Pressions  de  vapeur  jusqu’a 
deux  atmospheres 
Substances  elementaires. 

P,  S,  Se,  Te  et  les  halogenes. 
H2,  N2,  02,  03  et  les  ele¬ 
ments  du  groupe  zero  (gas 
nobles). 

Elements  metalliques. 
Composes  chimiques. 

Cristal — vapeur. 

Table  3V 
Liquide — vapeur. 

Table  3V 
Table  C. 

Pressions  de  vapeur  entre  une 
atmosphbre  et  le  point 
critique 

Substances  elementaires. 

P,  S,  Se,  Te,  et  les  halogenes. 
H2,  N2,  02,  03  et  les  gaz 
nobles. 

Hg. 

Composes  chimiques. 

Table 
Table  (T. 

Tables  speciales. 

Facteurs  pour  ramener  les 
points  d’dbullition  4  la 
pression  normale. 

Constantes  critiques. 

Point  d’inflammabilite  des 
combustibles  liquides. 

Systemes  a  deux  constituants 

Systemes  a.  deux  phases. 
Solide — vapeur. 

Adsorption  et  solubility  des 
gaz  dans  les  solides. 

Systemes  a  deux  phases.  Li¬ 
quide — vapeur. 

Solubilites  des  gaz  dans  les 
liquides. 

Systemes  isothermes. 

Pressions  partielles  et  to- 
tales. 

Abaissement  de  la  tension 
de  vapeur. 

Systemes  isobares. 

Les  deux  constituants  sont 
volatils.  Courbes  des 
points  d’ebullition. 

Un  constituant  non-volatil. 
Elevation  d  u  point 
d’ebullition. 


SYSTEME  MIT  DAMPF- 
PHASE 

Einkomponenten  Systeme 

Dampfdrucke  bis  zu  zwei 
Atmospharen 
Elementare  Stoffe. 

P,  S,  Se,  Te  und  Halogene. 
H2,  N2,  02,  03  und  Edelgase. 

Die  metallischen  Elemente. 
Chemische  Verbindungen. 
Kristall — Dampf. 

S-Tafel. 

Fliissigkeit — Dampf. 

S-Tafel. 

(T-Tafel. 

Dampfdrucke  zwischen  einer 
Atmosphare  und  dem  Jcri- 
tischen  Punkt 
Elementare  Stoffe. 

P,  S,  Se,  Te  und  Halogene. 
H2,  N2,  02,  O3  und  Edelgase. 

Hg. 

Chemische  Verbindungen. 
33-Tafel. 

(T-Tafel. 

Besondere  Tafeln. 

Faktoren  fur  die  Umrech- 
nung  des  Siedepunktes 
auf  den  normal  Druck. 

Konstante  am  kritischen 
Punkt. 

Entztindungstemperatur 
fur  brennbare  Fliissig- 
keiten. 

Zweikomponenten  Systeme 

Zweiphasen  Systeme.  Fest — 
Dampf. 

Adsorption  und  Loslichkeit 
von  Gasen  in  festen  Stoffen. 

Zweiphasen  Systeme.  Fliissig- 
keit — Dampf. 

Loslichkeiten  von  Gasen  in 
Fltissigkeiten. 

Isothermische  Systeme. 
Partial-  und  Total- Dampf¬ 
drucke. 

Dampf  d  ruckerniedri  gun- 
gen. 

Isobare  Systeme. 

Beide  Komponenten  fllich- 
tig.  Siedepunktskurven. 

Eine  Komponente  nicht 
fluchtig.  Siedepunktser- 
hohung. 


SISTEMI  CON  FASE 
GASSOSA 

Sistemi  ad  un  componente 

Tensioni  di  vapor e  fino  a  due 


atmosfere  Page 

Elementi. 

P,  S,  Se,  Te  ed  alogeni .  .  201 
H2,  N2,  02,  O3  e  gas 
nobili .  202 

Elementi  metallici .  204 

Composti. 

Cristallo — vapore. 

Tabella  IB .  207 

Liquido — vapore. 

Tabella  )B .  213 

Tabella  (T .  215 


Tensioni  di  vapore  tra  un’atmo- 
sfera  ed  il  punto  critico 

Elementi. 

P,  S,  Se,  Te  ed  alogeni .  .  202 
H2,  N2,  02,  03  e  gas 


nobili .  203 

Hg .  206 

Composti. 

Tabella  IB .  228 

Tabella  <T .  237 


Tabelle  speciali. 

Fattori  per  riportare  i 
punti  di  ebolh'zione 
alia  pressione  nor¬ 


male  .  246 

Costanti  critiche .  248 


Temperature  di  accen- 
sione  di  liquidi  com- 
bustibili.  Vol.  II,  p.  161 

Sistemi  a  due  componenti 

Sistemi  a  due  fasi.  Soli- 
do — vapore. 

Assorbimento  e  solubi- 
lita  del  gas  nelle  so- 

stanze  solide .  249 

Sistemi  a  due  fasi.  Li¬ 
quido — vapore. 

Solubilita  dei  gas  nei 

liquidi .  254 

Sistemi  isotermi. 

Tensioni  di  vapore 
parziali  e  totali .  284,  301 
Abbassamento  della 
tensionedivapore284,292 
Sistemi  isobari. 

Entrambi  i  compo¬ 
nenti  sono  volatili. 
Curve  dei  punti  di 

ebollizione .  308 

Uno  dei  componenti 
non  e  volatile.  In- 
nalzamento  d  e  1 
punto  di  ebollizione .  324 
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Two-phase  systems.  Liquid — 
vapor. — ( Continued ) 
Orthobaric  systems:  P-T-X 
relations. 

Three-phase  systems.  Crys¬ 
tal — crystal — vapor. 
Relative  efficiencies  of  drying 
agents. 

For  other  systems,  v.  “General 
Index”  under  Thermody¬ 
namic  Chemistry. 

Three-Component  Systems 

Two-phase  systems.  Liquid — 
vapor. 

At  least  one  of  the  com¬ 
ponents  is  a  gas.  Solu¬ 
bilities  of  gas  mixtures  in 
liquids  and  of  gases  in 
solutions. 

Isothermal  systems. 

At  least  two  components 
are  volatile.  Partial 
and  total  pressures. 

One  component  only  is 
volatile.  Vapor-pressure 
lowering. 

Isobaric  systems. 

At  least  two  components 
are  volatile.  Boiling- 
point  curves. 

Two  components  are  non¬ 
volatile.  Boiling-point 
elevation. 

Orthobaric  systems:  P-T-X 
relations. 

Three-  and  four-phase  systems. 

Four-Component  Systems 

Solubilities  of  gases  in  solutions. 
All  other  systems. 


Systemes  a,  deux  phases.  Liquide 
— vapeur. — (Suite) 
Systemes  orthobares:  Rela¬ 
tions  P-T-X. 

Systemes  a  trois  phases. 
Cnstal — cristal — vapeur. 
Pouvoirs  relatifs  des  agents 
de  s6chage. 

Pour  d’autres  systemes,  voir 
“General  Index”  sous 
Thermodynamique  chim- 
ique. 

Systemes  a  trois  constituants 

Systemes  a  deux  phases. 
Liquide — vapeur. 

Un  des  constituants  au  moins 
est  un  gaz.  Solubility  des 
melanges  gazeux  dans  les 
liquides  et  des  gaz  dans  les 
solutions. 

Systemes  isothermes. 

Deux  des  constituants  au 
moins  sont  volatils. 
Pressions  partielles  et 
to  tales. 

Un  des  constituants  seule- 
ment  est  volatil.  Abais- 
sement  de  la  tension  de 
vapeur. 

Systemes  isobares. 

Deux  des  constituants  au 
moins  sont  volatils. 
Courbes  des  points 
d’ebullition. 

Deux  des  constituants  ne 
sont  pas  volatils.  Ele¬ 
vation  du  point  d’ebulli¬ 
tion. 

Systemes  orthobares :  Rela¬ 
tions  P-T-X. 

Systemes  a  trois  et  quatre 
phases. 

Systemes  a  quatre  constitu¬ 
ants 

Solubilites  des  gaz  dans  les 
solutions. 

Tous  les  autres  systemes. 


Zweiphasen  Systeme.  Fliissig- 
keit — Dampf. — ( Fortsetzung ) 

Orthobare  Systeme:  P-T-X 
Beziehungen. 

Dreiphasen  Systeme.  Kris- 
tall — Kristall — Dampf. 

Trocknungsfahigkeit  ver- 
schiedener  Stoffe. 

Andere  Systeme,  siehe  “Gen¬ 
eral  Index”  unter  Kapitel 
“Chemische  Thermodyna- 
mik.” 

Dreikomponenten  Systeme 

Zweiphasen  Systeme.  Fliissig- 
Jceit — Dampf. 

Mindestens  eine  der  Kom- 
ponenten  ist  ein  Gas.  Los- 
lichkeit  von  Gasmischun- 
gen  in  Flussigkeiten  und 
von  Gasen  in  Losungen. 

Isothermische  Systeme. 
Mindestens  zwei  Kompo- 
nenten  sind  fliichtig. 
Partial-  und  Total- 
Dampfdrucke. 

Nur  eine  Komponente  ist 
fltichtig.  Dampfdruck- 
erniedrigungen. 

Isobare  Systeme. 

Mindestens  zwei  Kompo- 
nenten  sind  fliichtig. 
Siedepunktskurven. 

Nur  eine  Komponente  ist 
fliichtig.  Siedepunktser- 
hohung. 

Orthobare  Systeme:  P-T-X 
Beziehungen. 

Drei-  und  Vier-Phasen  Systeme. 

Vierkomponenten  Systeme 

Gasloslichkeit  in  Losungen. 

Alle  anderen  Systeme. 


Sistemi  a  due  fasi.  Liqutao — 
vapore. — ( Continuazione ) 
Sistemi  ortobari :  Rap¬ 
port!  tra  P-T-X .  351 

Sistemi  a  tre  fasi.  Cri- 
stallo — cristallo — vapore. 
Potere  essicante  di 

diverse  sostanze .  385 

Per  altri  sistemi,  vedi 
“General  Index,”  Ter- 
modinamica. 

Sistemi  a  tre  componenti 

Sistemi  a  due  fasi.  Li- 
quido — vapore. 

Almeno  uno  dei  com¬ 
ponenti  e  gas.  Solu- 
bilita  dei  miscugli 
gasosi  nei  liquidi  e  dei 
gas  nelle  soluzioni ....  254 
Sistemi  isotermi. 

Almeno  due  compo¬ 
nenti  sono  volatili. 
Pressioni  parziali  e 
pressione  totale  284,  301 
Uno  solo  dei  compo¬ 
nenti  e  volatile. 
Abbassamento  della 
tensione  di  vapore. .  292 
Sistemi  isobari. 

Almeno  due  compo¬ 
nenti  sono  volatili. 
Curve  dei  punti  di 

ebollizione .  306,  308 

Uno  solo  dei  compo¬ 
nenti  6  volatile.  In- 
nalzamento  d  e  1 
punto  di  ebollizione.  324 
Sistemi  ortobari :  Rap- 
porto  tra  P-T-X. .  306,  351 
Sistemi  a  tre  e  quattro  fasi  351 

Sistemi  a  quattro  componenti 

Solubilita  dei  gas  nelle 


soluzioni .  272 

Tutti  gli  altri  sistemi .  351 
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VAPOR  PRESSURES  OF  P,  S,  SE,  TE  AND  THE  HALOGENS 

Alan  W.  C.  Menzies 


THE  CRYSTALLINE  STATE 

0.05223A  /  1  \ 

logio  P  =  ~ — j, - [-Bjpinmmf  =—  ADJ;i  in  °C,  T=2+273.1 


Br,  Bromine  (16>  18>  31 ) 


t,  °c 

p,  mm 

t,  °C 

p,  mm 

(-95) 

±5% 

(0.0022) 

-45 

+  5% 
1.83 

-90 

0.0052 

±3% 

-85 

0.0117 

-40 

2.98 

-80 

0.0251 

-35 

4.77 

-75 

0.0513 

-30 

7.45 

-70 

0.102 

-25 

11.4 

-65 

0.192 

-20 

17.1 

-60 

0.357 

-15 

25.2 

-55 

0.628 

-10 

36.6 

-50 

1 .09 

-  7.3* 

44.4 

*M.  P. 


Cl,  Chlorine  (16) 

A  =  —29  293;  B  =  9.950;  accuracy,  +10%;  range, 
-154  to  —  103°C 

I,  Iodine  (L  2>  14>  3I) 


t,  °C  |  p,  mm  ||  t,  °C  |  p,  mm 


±5% 

±1% 

-50 

0.0437 

40 

1.03 

-40 

0.0319 

50 

2.16 

-30 

0.03S0 

60 

4.31 

-20 

0.0030 

70 

8.22 

-10 

0 . 0099 

80 

15.1 

±1% 

90 

26.8 

0 

0.0299 

100 

45.5 

+  10 

0.0808 

110 

74.9 

20 

0.202 

114.15* 

90.1 

30 

0.471 

*  M.  P. 


P,  Phosphorus  (7>  24>  36) 

For  white  P:  A  =  -63  123;  B  =  9.6511;  range,  20  to  44.1°C 
(M.  P.);  error  +  <10%. 

For  violet  P:  A  =  —108  510;  B  =  11.0842;  range,  380  to  ca. 
590°C;  accuracy  ±5%  above  500°C. 


S,  Sulfur  (13»  34) 


t,  °C 

p,  mm 

t,  °c 

p,  mm 

50 

0.0002 

90 

0.0049 

60 

0.0004 

100 

0.010 

70 

0.0010 

110 

0.021 

80 

0.0023 

114.5* 

0.028f 

*  m.  P.  t  +  io  %. 


Se,  Selenium  (10) 


Hexagonal  form 


t,  °C 

p,  mm 

t,  °C 

p,  mm 

195 

±10% 

0.0010 

210 

±10% 

0.0032 

200 

0.0015 

215 

0.0047 

205 

0.0022 

217.4* 

0.0055 

*  M.  P. 


THE  LIQUID  STATE  UP  TO  ONE  ATMOSPHERE 

Br,  Bromine  (4>  18>  28>  31 ) 


t,  °C  |  p,  mm  |j  t,  °C  |  p,  mm 


+  2% 

+  2% 

-7.3* 

44.4 

30 

264 

-5 

50.5 

35 

324 

0 

65.9 

40 

392 

+5 

85.3 

45 

472 

10 

109 

50 

564 

15 

138 

55 

670 

20 

173 

58.78f 

760 

25 

214 

(60) 

(793) 

3021 

*  M.  P.  t  ±  0.03°.  t  Crit. 


Cl,  Chlorine  (*6>  19>  21>  29>  38) 


t,  °C  |  p ,  mm  ||  t,  °C  |  p,  mm 


±5% 

±3% 

-103* 

8.9 

-50 

363 

-100 

11.8 

-40 

594 

-90 

27.8 

+  1% 

-80 

58.7 

-34.6 

760 

±3% 

+  2% 

-70 

115 

-30 

935 

-60 

211 

-20 

1398 

*  M.  P. 

I,  Iodine 

(3  4  1  32,  37) 

t,  °c 

p,  mm 

1  t,  °c 

p,  mm 

±2% 

±2% 

114.15 

90.1 

160 

394 

115 

92.9 

170 

521 

120 

111 

180 

679 

130 

157 

184.35* 

760 

140 

217 

190 

(869) 

150 

294 

553  .4f 

*  ±0.1°.  t  ±3°crit. 


P,  Phosphorus  (20>  24>  25>  30>  36) 

OQQC  1 

logi0p,mm  =  11.5694  - -  1.2566  logi0T;  range,  44.1  to 

635°C;  accuracy  of  p  =  +  7%  except  near  the  B.  P.,  279. 7°C, 
where  it  is  +2  %  (equivalent  to  + 1°). 


S,  Sulfur  (3 

,  5,  6,  8,  9,  12,  13 

,  15,  17,  26,  27,  32,  33,  34,  39) 

t,  °C 

p,  mm 

t,  °c 

p,  mm 

+10% 

250 

12 

114.5  M.P. 

0.028 

260 

16 

120 

0.040 

270 

21 

130 

0.074 

280 

28 

140 

0.13 

290 

37 

150 

0.22 

300 

48 

160 

0.37 

310 

60 

±7% 

320 

76 

170 

0.59 

330 

95 

180 

0.91 

±5% 

190 

1.4 

340 

118 

200 

2.1 

350 

146 

210 

3.1 

360 

179 

220 

4.4 

370 

218 

230 

6.3 

380 

263 

240 

8.7 

202 


INTERNATIONAL  CRITICAL  TABLES 


S. — ( Continued ) 


t,  °c 

p,  mm 

1  t,  °C 

p,  mm 

±3% 

+  <0.1% 

390 

325 

444.60 

760.0 

400 

376 

+  0.3% 

410 

446 

450 

821 

+  1% 

+  3% 

420 

525 

460 

948 

430 

613 

470 

1093 

+  0.3% 

480 

1257 

440 

711 

490 

+  5% 

144i 

t  =  444.6o  +  0.0910(p  -  760)  -  0.0449(p  -  760)2,  for  p  =  695 
to  805  mm  (  +  1-2  mm).  Relative  accuracy,  +0.1-0.2  mm  (40). 
Se,  Selenium  (10i  23>  30) 


O 

o 

p,  mm 

t,  °C 

p,  mm 

±10% 

±10% 

217.4  M.  P. 

0.0055 

480 

28 

220 

0.0062 

500 

42 

225 

0.0078 

±3% 

230 

0.0097 

620 

313 

235 

0.0120 

640 

420 

390 

3.0 

660 

550 

400 

4.0 

680 

700 

420 

7.0 

688 

760 

440 

11 

700 

865 

460 

17 

710 

970 

Te,  Tellurium  (41>  35) 

t,  °C 

p,  mm 

t,  °C 

p,  mm 

488 

0.464 

671 

14.1 

578 

3.34 

1390 

760 

VAPOR  PRESSURES  AND  ORTHOBARIC  DENSITIES  ABOVE 
ONE  ATMOSPHERE 


di  (resp.  dv)  =  density  of  saturated  liquid  (resp.  vapor)  in  g  per 
cm3;  dm  =  %(di  +  dv). 

All  values  at  the  critical  point  are  given  in  bold-face  type. 

The  latent  heat  of  vaporization  (l)  in  joules  per  g  is  given  by 
the  equation: 


l  =  0.10133 


3(s 


h. 


\m  dp 

0.10133/ 

'  1 

r  •  dr 

0.4343  \ 

<dv 

di) 

d  logio  p 

dr 


Cl,  Chlorine  (16>  19>  21,  22,  29,  38) 


t,  °C 

p,  atm. 

d, t 

dv 

-34.6 

±1% 

1.00 

1.561 

±0.5% 

-30 

±2% 

1.23 

1.550 

-20 

1.84 

1.524 

-10 

2.61 

1.496 

0 

3.65 

1.468 

0.0128 

+  10 

4.96 

1 .438 

0.0175 

20 

6.57 

1.408 

0.0226 

30 

8.60 

1.377 

0.0300 

Cl. — ( Continued ) 


t,  °C 

p,  atm. 

di 

dv 

40 

±?% 

11.1 

1.344 

0.0384 

50 

14.1 

1.310 

0.0486 

60 

17.6 

1.375 

0.0600 

70 

21.6 

1.240 

0.0740 

80 

26.2 

1.199 

0.0910 

90 

31.5 

1.156 

0.1125 

100 

37.6 

1.109 

0.136 

110 

44.4 

1.059 

0.164 

120 

52.4 

0.998 

0.206 

130 

61.4 

0.920 

0.258 

140 

71.4 

0.750 

0.405 

144+1 

(76.1) 

0.573 

dm  =  0.7403  -  0.001 16 18f. 


P,  Phosphorus  (20>  24>  25>  30>  36) 

For  white  and  violet  P:  log  10  P,  mm  =  11.5694  —  2898.1  /T  — 
1.2566  log10  T;  (p  ±  7%)  range,  44.1  to  635°C  (  ±2%  near  B.  P., 
279. 7°C);  t,  crit.  =  720.6  +  3°C;  p,  crit.  =  100  +  10  atm.  (cale. 
from  equation). 

S,  Sulfur  (5.  6.  8>  + 12,  13,  is,  17,  26,  27,  32,  33,  34,  39) 


t,  °C  |  p,  mm  ||  t,  °C  |  p,  mm 


444.6 

±  <0.1% 

760 

500 

±5% 

1647 

±0.3% 

510 

1876 

450 

821 

520 

213o 

±3% 

530 

241o 

460 

948 

540 

271s 

470 

109s 

550 

3055 

480 

1257 

560 

3423 

±5% 

570 

3824 

490 

144 1 

1040  ±  5° 
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VAPOR  PRESSURES  OF  THE  ATMOSPHERIC  GASES 

C.  A.  Crommelin 


I.  VAPOR  PRESSURES  UP  TO  TWO  ATMOSPHERES 

p,  in  mm  Hg  (  =  1/760  An);  t,  in  °C  (Leiden  scale,  v.  Vol.  I, 
p.  54);  the  following  equation  applies  over  the  range  covered  by 
the  tabulated  data,  except  as  otherwise  indicated: 


logic  Pmm  =  ^I^A  +  B  +  CT  +  Dy2  +  Ef3 
Trp.  =  triple  point. 


* 
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1.  Two-Phase,  Crystal — Vapor,  Sublimation  Pressures 


Argon  | 

t° 

V 

-189.19  Trp. 
512.17 

-207.62 

21.97 

A  =  -7  814.5 
B  =  +7.5741 

' 

0) 

Kr  { 

t° 

V 

- 169  Trp. 
132.5 

-188.7 

9.0 

A  =  -10  065 

B  *  +7.1770 

(31) 

n2  | 

t° 

V 

-209.86  Trp. 
96.4 

-215.20 

28.82 

A  =  -6  881.3 
B  =  +7.66558 

l  (2);c/- 

|  (10,35) 

Neon  (39) 


t,  °C  1 

Pmm  | 

t,  °C 

Pmm 

-248.56 

317 

-253.64 

20.0 

-248.84 

279 

-254.07 

14.9 

-249.09 

250 

-254.63 

9.8 

-249.62 

195 

-254.92 

7.8 

-250.22 

148 

-255.43 

5.1 

-250.84 

111 

-255.79 

3.7 

-251.24 

91 

-256.46 

2.1 

-252.62 

40 

-256.79 

1.3 

-253.16 

28.2 

-257.62 

0.55 

-253.30 

25.3 

( 

f° 

-70.5  Trp. 

-78 

-101 

Rn 

V 

500 

250* 

50* 

1 

Lit. 

(9) 

(34) 

*  These  pressures  probably  too  high,  possibly  on  account  of  impurities. 


2.  Two-Phase,  Liquid — Vapor 


Argon  (!) 

A  = 

-9377.0 

t,  °c  | 

P  mm 

B  = 

6 . 92387 

-182.82 

1026.0 

N 

2  (2) 

-185.66 

-189.19 

(760) 

512.17  Trp. 

t,  °C 

-188.88 

Pmm 

1591.1 

A  = 

-6826.0 

-193.91 

938.6 

B  = 
H,  (3 

6 . 9605 

,  11,  28) 

-195.78 

-198.26 

760.0 

561.3 

-248.50 

2199.2 

-204.69 

228.37 

-252.45 

823.7 

-208.58 

120.90 

-252.74 

760.0 

-209.86 

96.4  Trp. 

-254.73 

-256.61 

397.6 

191.9 

A  = 

-6407.0 

-258.46 

79.9 

B  = 

7.5777 

-259.14 

51.4  Trp. 

C  = 

-0.00476 

A  = 

-849.48 

Neon 

+  ,  24,  39) 

B  = 

4.5331 

-228.66 

19  797 

C  = 

0.03240 

-229.26 

18  472 

D  = 

— 0.034189 

-231.71 

13  245 

E  = 

0.06484 

-233.60 

10  042 

Helium  (18>  19>  29) 

-236.82 

-240.25 

6  057.2 

t,  °C 
-268.88 

Pmm 

760 

3  171.5 

-241.77 

-243.69 

2  264.8 

1  434.9 

-269.20 

565 

-245.68 

816.2 

-269.57 

359.5 

-245.79 

791.0 

-269.92 

197 

-245.88 

767.1 

-270.85 

51 

-246.66 

605 . 2 

-271.61 

4.15 

-247.33 

486.0 

-271.74 

3 

-247.49 

451.6 

log10  p  =  4.7290  -  7.9780/T 

-247.82 

410 

-  0.13628/T2 

+  4.3634/T3. 

-248.10 

373 

Range,  5.19  to  1.47s°K 

-248.29 

350 

Kr  (31) 

-248.51 

325.0 

-149.9 

-152.1 

898 . 20 

760.0 

A  = 

-1615.5 

-160.3 

386.4 

B  =  5.69991 

-169  Trp. 

(132.5) 

C  =  0.0111800 

02  (2,  io 

21,  22,  35) 

A  = 

B  = 

-17153 

7.12128 

t,  °C 

Pmm 

-182.62 

786.63 

03  Ozone 

*  (14,  32,  33) 

-182.95 

760.00 

t,  °C  +1  | 

Pmm 

-186.91 

493.30 

-193.1 

0.015 

-192.01 

263.19 

-183.1 

0. 17 

-195.50 

162.15 

-173.1 

1.3 

-201.38 

64.01 

-163.1 

6.87 

-204.52 

36.11 

-153.1 

25.4 

-210.72 

9.59 

-143.1 

74.6 

-218.4 

+  2  Trp. 

-133.1 

182.8 

A  = 

-8028.1 

-123.1 

387.7 

B  = 
n  = 

8.1173 
-0  00648 

-112.4 

-5 

760 

17  atm.  (critical) 

Range,  -182  to  -211°C 

-182 

1.78  g/c.m3  (di) 

bv  C.  S.  Cragoe, 

Rn  Radon  (9) 

cooperating  expert. 

-38.6 

2000 

-61.8 

(760) 

Xenon  (31) 

-70.5  Trp. 

500 

Trp.  = 

ca.  —  140°C 

II.  VAPOR  PRESSURES  AND  ORTHOBARIC  DENSITIES 
ABOVE  ONE  ATMOSPHERE 

p  =  vapor  pressure  in  normal  atmospheres. 
t  =  temperature,  °C,  Leiden  scale  ( v .  Vol.  I,  p.  54). 

T  =  t  +  273.1°. 

di  (resp.  dx)  =  density  of  saturated  liquid  (resp.  vapor)  in  grams 
per  cm3. 

dm  =  /4(di  +  dv). 

All  values  at  the  critical  point  are  given  in  bold-face  type. 


Argon  (*»  5>  6>  16) 


t,  °C 

p,  atm. 

-122.44 

47.996 

-125.49 

42.457 

-129.83 

35.846 

-134.72 

29.264 

-140.80 

22.185 

-150.57 

13.707 

-161.23 

7.4332 

-185.66 

1.0000 

logl0  p  =  4.85033  -  634.391 
/T  +  30  769.09/T2  -  1  076  464 
/T3;  for  p  >  1. 


t,  °C 

di 

dv 

-122.44 

0.53078 

-125.17 

0.77289 

0.29534 

-135.51 

0.97385 

0.15994 

-150.76 

1.13851 

0.06785 

-161.23 

1.22414 

0.03723* 

-175.39 

1.32482 

0.01457* 

-183.15 

1.37396 

0.00801* 

dm  =  0.20956  -  0.0026235f. 


*  Calculated  from  equation  of  state. 


H2  (3»  ll>  12>  23>  26) 


t,  °C 

p,  atm. 

-239.91 

12.80 

-240.49 

11.752 

-245.68 

5.0566 

-248.50 

2.8937 

-252.74 

1 . 0000 

T  logiop  =  —56.605  + 

3.8015T  -  0.10458T2  + 

0.003321T3  -  0.043219T4;  for 
p  >  1 


cs- 

O 

o 

di 

dv 

-239.91 

0.03102 

-240.57 

0.04316 

0 . 01922 

-243.03 

0.05402 

0.01081 

-245.73 

0.06050 

0.00613 

-249.89 

0.06724 

0 . 00264 

-253.24 

0.07134 

0.00116 

-256.75 

0.07494 

0.00038 

-258.27 

0.07631 

0 . 00020 

dm  =  -0.063510  - 

0.00039402b 

*  Calculated  from  equation  ot  state. 


Helium  0  9 

,  20,  29,  36) 

T,  °K 

p,  atm. 

6.19 

2.261 

5.16 

2.195 

4.90 

1.749 

4.21 

1.000 

log10  p  =  1.8482  -  7.9780 /T 
-  0.13628/T2  +  4.3634/T3 

(from  critical  point  to  T  = 
1.475°). 


T,  °K 

di 

dy 

5.19 

0.06930 

4.71 

0.1139 

0.02699 

4.59 

0.1165 

0.02389 

4.23 

0.1253 

0.01637 
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Helium. — ( Continued ) 


T,  °K 

di 

dv 

4.22 

0.1255 

0.01618* 

3.90 

0.1311 

0.01176* 

3.30 

0.1395 

0.006435* 

2.56 

0.1457 

0  002079* 

2.37 

0.1466 

0.001368* 

2.30 

0. 1469 f 

0.001159* 

2.21 

0.1466 

2.10 

0 . 1464 

1.92 

0.1462 

1.59 

0.1460 

1.20 

0.1459 

dm  =  -0.40263  - 

0.0017616/. 


*  Calculated  from  equation  of  state, 
t  Maximum. 


Kr  (3i) 


/,  °C 

p,  atm. 

-  62.6 

54.24 

-  70 

41.12 

-  90 

24.27 

-110 

11.32 

-130 

4.315 

-150 

1 . 175 

-151.8 

1.000 

di  at  - 146° 

=  2.155. 

N2  (2, 

r»  17>  27) 

/,  °C 

p,  atm. 

-147.13 

33.490 

-152.11 

25.889 

-161.31 

15.949 

-173.58 

7.3705 

-182.47 

3 . 7248 

-195.78 

1 . 0000 

logio  V  =  5.76381  -  853.522 
/T  +  54  372.3 /T"1  -  1  783  500 
/T3;  for  p  >  1. 

A  new  series  of  determina¬ 
tions  and  discussion  of  all 
available  data  are  given  in  (38). 


/,  °c 

di 

dy 

-147.13 

0.31096 

-148.08 

0.4314 

0.2000 

-153.65 

0.5332 

0.1177 

-161.20 

0.6071 

0.06987 

-  173.73 

0.6922 

0.02962 

N2. — ( Continued ) 


/,  °C 

di 

dv 

-182.51 

0.7433 

0.01576* 

-195.09 

0.8043 

0.00498* 

-208.36 

0.8622 

0.000868* 

dm  =  0.022904  -  0.0019577/. 


*  Calculated  from  equation  of  state. 

Neon  (4,  8,  13,  24,  25) 


/,  °C  j  p,  atm. 


-228.71 

26.86 

-231.71 

17.428 

-236.82 

7.970 

-241.77 

2.980 

-245.92 

1  000 

T  logio  P  = 

-84.380  + 

2.8191071  +  0. 0111800  7’2. 


t,  °C 

di 

dv 

-228.71 

0.4835 

-230.07 

0 . 74866 

0.23935 

-234.01 

0.92803 

0.11592 

-237.04 

1.01750 

0 . 06742 

-242.96 

1 . 14960 

0.02013 

-247.92 

1 . 23824 

0.00534 

dm  =  -1.154406  - 

0.00716146/. 

*  Calculated  from  equation  of  state. 


02  (2,  15,  27) 


/,  °C 

p,  atm. 

-118.82 

49.713 

-118.88 

49.640 

- 125 . 28 

38.571 

-135.96 

24 . 528 

-149.25 

12.506 

-154.87 

9.096 

- 182 . 95 

1.000 

A  new  series  of  determina¬ 
tions  and  discussion  of  all 
available  data  are  given  in  (38). 


/,  °C 

di 

dy 

-118.82 

0.4299 

-120.4 

0 . 6032 

0.2701 

-123.3 

0.6779 

0.2022 

-129.9 

0.7781 

0  1320 

-140.2 

0.8742 

0.0805 

-154.5 

0.9758 

0.0385 

02. — ( Continued ) 


/,  °C 

di 

dy 

-182.0 

1.1415 

0.00490* 

-210.4 

1 . 2746 

0.0000865* 

dm  =  0.1608  -  0.002265/. 


*  Calculated  from  equation  of  state. 


Rn,  Radon  (9) 


/,  °C 

p,  atm. 

+  104.4 

62.44 

100 

59.43 

70 

37.67 

40 

13.64 

+  10 

11.40 

-  20 

5.260 

-  50 

2.065 

-  60 

1.361 

-  61.8 

1.000 

Xenon  (3°.  3*) 

/,  °C 

p,  atm. 

+  16.6 

58.22 

0.0 

41.24 

-  20 

26.73 

Xenon. — ( Continued ) 


/,  °C 

p,  atm. 

-  40 

15.85 

-  60 

8.570 

-  80 

4.064 

-100 

1.629 

-109.1 

1.000 

/,  °C 

di 

dy 

+  16.6 

1.154 

16 

1.468 

0.844 

15 

1.528 

0.791 

+  10 

1.745 

0.602 

0 

1.987 

0.421 

-10 

2.169 

0.313 

-20 

2.292 

0.238 

-30 

2.410 

0.180 

-40 

2.511 

0.137 

-50 

2.605 

0.108 

-60 

2.699 

0.079 

-70 

2.792 

0.048 

dm  =  1.205  -  0.003055/. 


(For  a  key  to  the  periodicals  see  end  of  volume) 

(!)  Born,  8,  69:  473;  22.  (2)  Cath,  64P,  21:  656;  19.  168,  No.  152d.  (3)> 
Cath  and  Onnes,  64P,  20:  991,  1155;  18.  168,  No.  152a.  (4)  Cath  and 
Onnes,  64P,  20:  1160;  18.  168,  No.  152b.  (s)  Crommelin,  64P,  13 :  54;  10. 
168,  No.  115.  (6)  Crommelin,  64P,  16:  477;  13.  168,  No.  138c.  (7) 
Crommelin,  6+P,  17:  959;  15.  168,  No.  145d.  (8)  Crommelin,  70,  42: 

814;  23.  (9)  Gray  and  Ramsay,  4,  95:  1073;  09. 

(10)  Holst,  64P,  18:  829;  16.  168,  No.  148a.  (71)  Martinez  and  Onnes,  18,  6: 

31;  22.  168,  No.  156b.  (12)  Mathias,  Crommelin  and  Onnes,  64P,  23: 

1175;  22.  34,  172:  261;  21.  168,  No.  154b.  (13)  Mathias,  Crommelin 
and  Onnes,  34,  175:  933;  22.  168,  No.  162b.  (14)  Mathias,  Crommelin, 
Onnes  and  Swallow,  64V,  34:  334;  25.  168,  No.  172b.  (,ls)  Mathias  and 

Onnes,  64P,  13:  939;  11.  168,  No.  117.  (16)  Mathias,  Onnes  and  Crom¬ 
melin,  64P,  15:  667,  960;  13.  168,  No.  131a.  (17)  Mathias,  Onnes  and 

Crommelin,  64P,  17:  953;  15.  168,  No.  145c.  (18)  Onnes,  64P,  13:  1093; 

11.  IdS,  No.  119.  (I9)  Onnes,  64P,  14:  678;  12.  168,  No.  124b. 

(20)  Onnes  and  Boks,  B60,  215.  168,  No.  170b.  (21)  Onnes  and  Braak,  64P, 

11:  333;  08.  168,  No.  107a.  (22)  Onnes  and  Crommelin,  64P,  14:  163;  11. 

168,  No.  121c.  (23)  Onnes  and  Crommelin,  64P,  16:  245;  13.  168,  No. 

137a.  (24)  Onnes  and  Crommelin,  64P,  18:  515;  15.  168,  No.  147d. 

(,25)  Onnes,  Crommelin  and  Cath,  64P,  19:  1058;  17.  168,  No.  151b. 

(,26)  Onnes,  Crommelin  and  Cath,  64P,  20:  178;  17.  168,  No.  151c.  (27) 

Onnes,  Dorsman  and  Holst,  64P,  17:  950;  15.  168,  No.  145b.  (28)  Onnes 

and  Keesom,  64P,  16:  440;  13.  168,  No.  137d.  (29)  Onnes  and  Weber, 

64P,  18:  493;  15.  168,  No.  147b. 

(30)  Patterson,  Cripps  and  Gray,  6,  86:  579;  12.  f31)  Ramsay  and  Travers,  63, 

197:  47;  01.  (32)  Riesenfeld  and  Beja,  147,  6:  No.  7;  23.  93,  132 :  179;  24. 

(33)  Riesenfeld  and  Schwab,  36,  55:  2088;  22.  96,  11:  12;  22.  (34) 

Rutherford,  3,  17:  723;  09.  i35)  von  Siemens,  8,  42:  871;  13.  (3«) 

Spangenberg,  7,  119:  419;  26.  (37)  Travers,  Senter  and  Jacquerod, 
62,  200:  155;  03.  (38)  Dodge  and  Davis,  1,  49:  610;  27.  (39)  Crommelin 
and  Gibson,  64V,  36:  173;  27.  168,  No.  185b. 


VAPOR  PRESSURES  OF  THE  METALS 

J.  Johnston,  F.  Fenwick  and  H.  G.  Leopold 

The  value,  for  the  several  metals,  of  the  coefficient  A  (in  kilojoules)  and  of  B  (for  pressures  p  in  mm  of  mercury)  in  the  equation 
log  10  p  =  —52.23  A/T  +  B,  together  with  the  values  (calculated  from  the  equation)  of  the  temperatures  corresponding  to  the  pres¬ 
sures  760,  1,  and  0.001  mm  Hg.  (1)  =  liquid,  (s)  =  solid. 


VAPOR  PRESSURE— METALS 
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Substance 

State 

Range  covered 
by  equation,  °C 

A  (kilo¬ 
joule) 

B  (for 
p  in  mm 
Hg) 

°C  at  which  p  in  mm  Hg  equals 

760  | 

1 

0.001 

Ag 

(1) 

1650-1950 

250 

8.762 

194s 

(121s) 

(837)* 

A1 

(1) 

I800 

As 

(1) 

800-  860 

47.1 

6.692 

Calculated  triple  point 

36 . 0  atm.,  820°C 

(s) 

440-  815 

133 

10 . 800 

604.3 

(370.2) 

(230.3) 

Au 

a) 

2315-2500 

385 

9.85s 

(261 i ) 

(176s) 

(1292) 

Ba 

(i) 

930-1130 

35o 

15.765 

(1146) 

(887) 

(701.1)* 

Bi 

a) 

1210-1420 

200 

8.876 

(147o) 

(904) 

(606.8) 

C 

a) 

3880-4430 

54o 

9.596 

(3927) 

(2666)* 

(20is)* 

Cat 

(i) 

960-1110 

37o 

16.240 

(1174) 

(917) 

(73i)* 

(s) 

500-  700 

195 

9.697 

(122i)t 

(777) 

529 

Cd 

(1) 

500-  840 

99.9 

7.897 

767 

(1) 

320.9-  525 

111-0. oir§ 

12.107 

p  =  10 

5 

1 

°C  =  485.3 

454.6 

392.2 

(s) 

150-  320.9 

109.  o 

8.564 

(391. 7)  t 

219.1 

Co|| 

(1) 

2375 

309 

7.571 

(3168) 

(I859) 

(1254)* 

Cr 

(1) 

2200 

22oo 

Cs 

(1) 

200-  350 

73.4 

6.949 

(669.3) 

278.6 

(112.3) 

Cu 

(1) 

2100-2310 

468 

12.344 

231o 

(1707) 

(132o) 

Fe 

(1) 

2220-2450 

309 

7.482 

(3235) 

(1884) 

(1267)* 

Hg 

(1) 

400-1300 

58.7 

7.752 

p  =  104 

105 

5  X  10s 

°C  =  544.1 

84 1 

122o 

(1) 

-38.87-400 

356.70 

See  special  table,  p.  206 

(s) 

(-80M- 38.87) 

73.o 

10.383 

p  =  10“9 

IQ-8  10-7  10-6 

°C  =  -76. 

4  —65.7  —53.6  —40.4 

K 

(1) 

260-  760 

84.9 

7.18s 

758 

344.2 

(162.3) 

Mg 

(1) 

900-1070 

26  o 

12.993 

107o 

(772) 

(576.o)* 

Mn 

(1) 

1510-1900 

26  7 

9 .3oo 

19oo 

(1227)* 

(861)* 

Mo 

(s) 

1800-2240 

68  o 

10.844 

(4 1 8  8  )  t 

(3003)t 

(229  3) 

Na 

(1) 

180-  883 

103.3 

7.553 

882 

441.2 

238.1 

Ni  || 

(1) 

2360 

309 

7.6oo 

(3147) 

(1851) 

(1250)* 

Pb 

(1) 

525-1325 

188.5 

7.82? 

(1718) 

985 

636.2 

Pt 

(s) 

1425-1765 

486 

7.786 

(49oi)t 

(298  7)  t 

(20so)  t 

Rb 

(1) 

250-  370 

76 

6.97e 

(696.o) 

295.8 

(124.8) 

Sb 

(1) 

1070-1325 

189 

9.05i 

1327 

(81s) 

(546.0)* 

Si 

(s) 

1200-1320 

I7  0 

5.950 

(2620)! 

12i9 

(719.2) 

Sn 

(1) 

1950-2270 

328 

9.643 

(226o) 

(150s) 

(1282) 

Sr 

(1) 

940- 1 140 

36o 

16.056 

(1154) 

(899) 

(713.4)* 

W 

(1) 

950-1200 

12o 

6  14o 

(165o) 

(74s) 

(412.7) 

T1 

(s) 

2230-2770 

897 

9 ,92o 

(6383)t 

(445o)t 

(3353) 

An 

(1) 

600-  985 

II8.0 

8.10s 

906 

(1) 

419.4-  625 

127-0. 01  T§ 

12.184 

p  =  20 

10 

5  1 

°C  =  (632.3 

)  594.1  558.9  487.7 

(s) 

250-  419.4 

133 

9.20o 

i  (532. o)t 

296.3 

Lit. 


(22,  23,  24,  25,  54,  63,  73,  85 
88,  90) 


(20,  21,  29,  30,  34,  38,  40,  47, 
66,  68,  73,  81) 

(54,  73,  85,  88) 

(77) 

(22,  23,  24,  25,  54,  73,  81) 

(1,  14,  15,  45,  46,  55,  56,  57, 
69,  84,  92) 

(77,  79) 

(64) 

(4,  5,  18,  32,  36,  54,  59,  73) 


(9,  10,  13,  59) 

(80) 

(22,  25) 

(2,  12,  28,  45,  48,  52,  78,  82) 
(16,  22,  23,  24,  25,  54,  58,  73, 
81,  85) 

(22,  25,  76) 

(3,  6,  7,  9,  10,  12,  19,  26,  31, 
32,  33,  36,  37,  41,  43,  44,  49, 
60,  61,  62,  65,  67,  73,  82,  83, 
86,  87,  94) 

(65) 

(17,  28,  32,  42,  48,  78,  82) 

(8,  22,  25,  77,  88) 

(22,  25,  74) 

(39,  53,  54,  93) 

(19,  27,  28,  32,  37,  50,  70,  78 
91) 

(75) 

(11,  12,  22,  23,  24,  25,  35,  54, 
71,  72,  73,  88,  90) 

(39,  53,  54) 

(12,  28,  42,  78,  82) 

(22,  25,  54,  73,  81) 

(89) ;  Cf-  (96) 

(22,  23,  24,  25,  54,  73,  88) 

(7  7) 

(20,  47,  88,  90) 

(39,  51,  54,  95) 

(4,  5,  12,  23,  24,  32,  36,  54,  59, 
71,  73) 


(9,  10) 


(  )  Extrapolated  beyond  experimental  range. 

*  Extrapolated  below  freezing  point, 
t  These  two  curves  are  mutually  inconsistent. 

1  Extrapolated  above  melting  point.  .  ,  , 

§  These  are  the  only  two  cases  in  which  the  accuracy  of  the  present  data  seems  to  justify  the  use  of  a  curved  line. 

logiopcd  =  — HI  X  52.23/ T  —  1.203  logio T  4-  12.107 


The  equations  of  these  curves  aro 


respectively: 

and 


logiopzn  =  -127  X  52.23 /T  -  1.203  logioT  +  12.184 


||  Slope  made  equal  to  that  of  iron. 
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The  Vapor  Pressure  of  Mercury  From  —39  to  +400°C 
Unit,  mm  of  Hg  =  Vi  6  o  An 


t,  °C  I 

0°  | 

1° 

2°  1 

3° 

4° 

5° 

6° 

7° 

8° 

9° 

-30 

0.06478 

0.06415 

0.06359 

0 . 05309 

0.06266 

0.06229 

0.05197 

O.O5I69 

0.05145 

0.05124 

-20 

.0+81 

.0459 

.0440 

.0423 

.0408 

,06947 

,06828 

,0s723 

05630 

06549 

-10 

.  04606 

.04540 

.0481 

.0428 

.0.480 

.04337 

.  04298 

.  04263 

04232 

.  04205 

-  0 

,03185 

.O3I66 

.03149 

.0433 

.O3II9 

,03107 

.  04954 

.04853 

,04762 

.O468O 

+  0 

,03185 

.  03206 

.03228 

•  03251 

.03276 

.03304 

,03335 

.  03369 

.  03406 

03446 

+  10 

.  03490 

.03537 

.03588 

.  03644 

.03706 

.0473 

.  03846 

.03925 

.001009 

001101 

20 

.001201 

.001309 

.001426 

.001553 

.001691 

.001840 

.002000 

.002173 

.002359 

.002560 

30 

.002777 

.003010 

.003261 

.003532 

.003823 

.004135 

.004471 

.004832 

.005219 

.005634 

40 

.006079 

.006556 

. 007067 

.007614 

.008200 

.008827 

.009497 

.01021 

.01098 

.01180 

50 

.01267 

.01360 

.01459 

.01565 

.01677 

.01797 

.01925 

.02061 

.02206 

.02360 

60 

.02524 

. 02698 

. 02S83 

.03079 

.03287 

.03507 

.03740 

.03988 

.04251 

.04530 

70 

.04825 

.05138 

.05469 

.05819 

.06189 

.06580 

. 06993 

.07429 

.07889 

.08375 

80 

.08880 

.09430 

.1000 

.1060 

.1124 

.1191 

.1261 

.1335 

.1413 

.  1495 

90 

.1582 

.1673 

.1769 

.1870 

.1976 

.2086 

.2202 

.2324 

.2453 

.2588 

100 

.2729 

.2877 

.3032 

.3195 

.3366 

.3544 

.3731 

.3927 

.4132 

.4347 

110 

.4572 

.4807 

.5052 

.5308 

.5576 

.5857 

.6150 

.6456 

.6776 

.7109 

120 

.7457 

.7820 

.8198 

.8592 

.9004 

.9434 

.9882 

1.035 

1.084 

1.134 

130 

1.186 

1.241 

1.298 

1.357 

1.419 

1.484 

1.551 

1.620 

1.692 

1.767 

140 

1.845 

1.926 

2.010 

2.097 

2.1S8 

2.282 

2.379 

2.480 

2.585 

2.694 

150 

2.807 

2.924 

3.046 

3.172 

3.303 

3.438 

3.578 

3.723 

3.873 

4.028 

160 

4.189 

4.356 

4.528 

4.706 

4.890 

5.080 

5.277 

5.480 

5.689 

5.905 

170 

6.128 

6.358 

6.596 

6.842 

7.095 

7.356 

7 . 626 

7.905 

8.193 

8.490 

180 

8.796 

9.111 

9.436 

9.711 

10.116 

10.472 

10 . 839 

11.217 

11.607 

12.009 

190 

12.423 

12.849 

13.287 

13.738 

14.203 

14.681 

15.173 

15.679 

16.200 

16.736 

200 

17.287 

17.854 

18.437 

19.036 

19.652 

20.285 

20.936 

21.605 

22.292 

22.998 

210 

23 . 723 

24.468 

25 . 233 

26.019 

26 . 826 

27.654 

28.504 

29.376 

30.271 

31 . 190 

220 

32.133 

33 . 100 

34.092 

35.110 

36.153 

37.222 

38.318 

39.442 

40.595 

41.777 

230 

42.989 

44.231 

45.503 

46.806 

48.141 

49.509 

50.909 

52.343 

53.812 

55.316 

240 

56.855 

58.431 

60 . 044 

61.695 

63.384 

65.113 

66.882 

68.692 

70.543 

72.437 

250 

74.375 

76.356 

78.381 

80.451 

82.568 

84 . 732 

86.944 

89.206 

91.518 

93.881 

260 

96 . 296 

98.763 

101.28 

103.85 

106.48 

109 . 17 

111.91 

114.71 

117.57 

120.49 

270 

123.47 

126.51 

129.62 

132.79 

136.02 

139.34 

142.69 

146.13 

149.64 

153.22 

280 

156.87 

160.59 

164.39 

168.26 

172.21 

176.24 

180.34 

184.52 

188.79 

193 . 14 

290 

197.57 

202 . 09 

206.70 

211.39 

216.17 

221.04 

226 . 00 

231.06 

236.21 

241.46 

300 

246.80 

252.24 

257.78 

263.42 

269 . 17 

275.02 

280.98 

287.04 

293.21 

299 . 49 

310 

305.89 

312.40 

319.02 

325.76 

332.62 

339 . 60 

346.70 

353.92 

361.26 

368 . 73 

320 

376.33 

384.06 

391.92 

399.91 

408.04 

416.31 

424.71 

433.25 

441.94 

450.77 

330 

459.74 

468.86 

478 . 13 

487.55 

497.12 

506.85 

516.74 

526.79 

537.00 

547.37 

340 

557.90 

568.59 

579.45 

590.48 

601.69 

613.08 

624 . 64 

636.38 

648.30 

660.40 

350 

672.69 

685.17 

697.83 

710.68 

723.73 

736.98 

750.43 

764.08 

777.92 

791.97 

360 

806.23 

820.70 

835.38 

850 . 26 

865.36 

880.68 

896.23 

912.01 

928.02 

944.27 

370 

960.66 

977.38 

994.34 

1011.5 

1028.9 

1046.5 

1064.4 

1082.5 

1100.9 

1119.5 

380 

1138.4 

1157.6 

1177.0 

1196.6 

1216.6 

1236.8 

1257.3 

1278.1 

1299 . 1 

1320.3 

390 

1341.9 

1363.9 

1386 . 1 

!  1408. 6 

1431.3 

1454.3 

1477.7 

1501 .3 

1525.2 

1549 . 5 

400 

1574  1 

_ 23  x  58  7 

(For  continuation  use  the  equation,  log10  p  =  — - : — l~  7.752,  valid  up  to  1300°C) 
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VAPOR  PRESSURE  OF  CHEMICAL  COMPOUNDS  IN  THE  CRYSTALLINE  STATE 

A.  C.  Egerton  and  W.  Edmondson 


This  section  covers  the  pressure-temperature  relations  for 
systems  composed  of  a  single  crystalline  phase  in  contact  with  its 
own  vapor.  In  the  case  of  substances  which  dissociate  on  vapori¬ 
zation  the  value  given  is  the  total  pressure.  The  literature  refer¬ 
ences  given  first  are  to  data  to  which  most  weight  has  been  given. 


B-TABLE,  STANDARD  ARRANGEMENT  0.  p.  viii) 


lc 

—  0.05223A 

■f  B 

&I0  pmm 

T 

Key 

No. 

Formula 

Range,  °C 

A,  joule 

B 

Lit. 

2 

h2o 

v.  p.  210 

HC1* 

-158  to  -110 

19  58s 

S.443o 

(20,  32,  45);  cf. 

(20,  52) 

HBrf 

-114  to  -  86 

22  42o 

8.734 

(2  9,  5  2,  93)  j  cft 

(20) 

Hit 

-  97  to  -  51 

24  16o 

8.259 

(29,  52,  93);  cf 

(92) 

8 

S02 

—  95  to  —  75 

35  827 

10.591s 

(6,  13,  14);  Cf  (92) 

S03 

4  crystalline  forms 

(50) 

H2S 

-110  to  -  83 

20  69o 

7.880 

(52);  cf.  (93) 

Se02§ 

t,  ”C 

p,  mm 

(38) 

72.0 

13.43 

112.5 

21.28 

180.9 

39.00 

213.5 

50.12 

236.9 

66.07 

259.9 

109.6 

289.2 

316.2 

319.9 

849.0 

317.0 

760.0 

H?.Se 

-78.11 

82.5 

(12) 

-70.27 

157.3 

-70.15 

158.1 

H2SeOi 

25  to  56 

82  40o 

14.130 

(38) 

t,  °C 

p,  mm 

10 

TeH'i 

-60 

34 

(“) 

-50 

79 

-45.4 

102 

N2O 

-144  to  -  90 

23  59 0 

9.579 

(13,  14) 

NO 

-200  to  -161 

16  423 

10.048 

(26,  30);  Cf.  (57, 

6!) 

N2O4II 

-100  to  -  40 

55  16o 

13.400 

(23);  cf.  (7«) 

—  40  to  —  10 

45  44o 

11.214 

(76);  cf.  (27,  74) 

NjOs 

-  30  to  +  30 

57  18o 

12.647 

(I7,  75) 

NH.,1f 

-127  to  -  78 

31  21i 

9.9974 

(1  5,  45,  53,  8  8)-  cf 

(7,  13,  14,  57) 

NOC1 

p  =  55.0  mm  at  —68.6° 

(10) 

NH4CI** 

100  to  400 

83  486 

10.0164 

(40,  41,  67,  85,  86, 

87);  cf.  (34>  66) 

t,  °C 

p,  mm 

338.0 

760 

427 

4  560 

459 

8  360 

(67) 

490 

15  200 

520 

26  220 

NH4Br 

250  to  400 

90  208 

9.9404 

(41,  85) 

760  mm  at  394.2° 

NHJtt 

300  to  400 

95  730 

10.270O 

(4»,  35) 

760  mm  at  403.5° 

NH4HS 

6  to  40 

46  025 

10. 75oo 

(35,  109) 

760  mm  at  32.7° 

Key 

No. 

Formula 

Range,  °C 

A,  joule 

B 

Lit. 

12 

PC16 

t,  °c 

p,  mm 

156.1 

562.3 

(85, 

143.6 

354.8 

136.7 

266.1 

122.2 

133.4 

101.4 

37.58 

PH4C1 

-78.2 

10.0 

(102) 

-63.0 

39.81 

-41.1 

251.2 

-26.8 

760.0 

-23.1 

1  000. o 

+  0.9 

5  623.0 

29.9 

38  90o . o 

PHjBr 

-80  to  +40 

48  1 1 5 

10.9561 

(43) 

760  mm  at  38.1° 

PH4I 

10  to  60 

51  854 

10.950o 

(43,  85) 

760  mm  at  62.5° 

AS2O3 

100  to  310 

111  350 

12.127 

(50,  84);  cf.  (94) 

355.8°  at  760.0  mm 

SbCls 

50.3° 

at  1.1  mm 

(5  4  ) 

59.9° 

at  3.4  mm 

BiCls 

91  to  213 

13  12s 

2.681 

(51) 

t,  °C 

p,  mm 

16 

CO 

-220.6 

4 

(24,  33,  60) 

-209.1 

50 

-205.70 

111.33 

+  0.04 

co2tt 

-135  to  -56.7 

26  179. s 

9.9082 

(31,  32,  47,  62s 

8  3,  9  6);  cf .  (33;, 

p  =  760.0  at 

-78.52° 

107, 116) 

1275.62 

logio  p  — 

- y —  +  0.00683s  T  +  8.307i 

(-183°  to  -135°) 

CCL 

-  70  to  -  50 

34  608 

8.05 

(57) 

—  36.53°  at  3.52  mm 

—  27.19°  at  6.17  mm 

(68) 

(CN)2 

—  72  to  —28 

32  437 

9.6539 

(63,  103) 

NH4CN 

7  to  17 

41  484 

9.97s 

(  3  6  ) 

nh2co2nh4 

Data  conflicting 

(9,  37) 

(NH4)2C03 

(8) 

t,  °C 

p,  mm 

CNC1 

-32.69 

58.6 

(68) 

-30.65 

60.1 

-24.7 

101.71 

-11.41 

250.67 

CNBr 

-17  to  +35 

47  05i 

10.32s 

(5) 

For  other  C-compounds,  see  the  (T-table,  p.  208 


SiCh 

1.0  mm  at 

O 

O 

i> 

1 

(100) 

t,  °C 

p,  mm 

SiHsCl 

-125.3 

0.5 

(99) 

-119.0 

1.0 

SiHsBr 

-94.0 

2.5 

(98) 

SnCl4 

-52  to  -38 

46  74o 

9.824 

(57) 

t,  °C 

p,  mm 

PbCh 

400 

0.00174 

(22) 

425 

.  005S 

450 

.0178 

475 

.051 

208 
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Formula 

Range,  °C 

A,  joule 

B 

Lit. 

PbS 

t,  °C 

p,  mm 

(77) 

850 

2.0 

917 

4.0 

968 

10.5 

995 

17.0 

HgF2 

Data  unreliable 

(71) 

Hg2Cl2 

t,  °c  | 

p,  mm 

(54) 

90 

0.004 

<X> 

100 

0.0089 

3 

110 

0.011 

O 

O 

120 

0.016 

co 

130 

0 . 0227 

<D 

140 

1.038 

150 

0.07 

160 

0.15 

170 

0.27 

180 

0.45 

HgCh 

60  to  130 

85  03 0 

10.888 

(42,  9  5);  cf,  (3) 

130  to  270 

78  85o 

10.094 

HgBm 

111  to  235 

79  800 

10.181 

(42,  95);  cf  (3) 

Hgl2 

100  to  250 

82  34o 

10.057 

(42,  95);  cf_  (3,  19) 

HgS 

760  mm 

at  580° 

(2) 

f,  °c 

p,  mm 

CuO 

600 

1.34X10-' 

(55) 

SOO 

1  15X10‘ 

950 

O* 

00 

X 

0 

CllCl2 

4S7.6 

223 

.9 

(54) 

470.5 

128 

.8 

407.2 

22 

.39 

335.2 

5 

.0 

318.6 

3 

.  55 

Ag2C 

1  435 

3 

.4 

(110) 

1  316 

0.46 

AuCls§§ 

100 

7 

.0 

(64) 

138.5 

11 

.0 

181 

61 

.2 

202 

154.5 

229 

424.2 

251 

808.7 

Os04 

-38  to  40.1 

56  5oo 

10. 71oo 

(111) 

FeCh 

700  to  930 

135  200 

8.33 

(54) 

t,  °C 

p}  mm 

FeCls 

245.0 

19.95 

(54) 

256.0 

35.48 

292.3 

316.2 

Key 

No. 

Formula 

Range,  °C 

A,  joule 

B 

Lit. 

Co2(CO)8 

15 

0.072  mm 

(56) 

49 

UF, 

0  to  69 

41  73o 

9.521 

(72) 

t,  °C 

p,  mm 

NbFs 

184.5 

303.1 

(73) 

191.6 

329.7 

194.5 

358.9 

BBr.3 

-50 

0.7 

(97) 

BN 

v.  Vol.  IV 

p.  84 

B(CH3)3NH3§§ 

0  to  40 

53  184 

10.172 

(101) 

AlCla 

70  to  190 

115  000 

16.24 

(54) 

82 

NaCl 

2.4  mm  at  746.9° 

(54) 

*  Over  the  range  —150  to  —  114°C,  Karwat  gives  the  equation: 

1171  62 

log  p  =  -  -  2.3577  log  T  +  14.57497, 

the  coefficient  of  log  T  being  obtained  from  specific  heat  measurements  at  low 
temperatures. 

t  Henglein  gives  the  equation: 

2202  0 

log  P  =  -  jn/,602  +  7-5030' 

over  the  range  of  his  measurements  from  —130  to  —  95°C. 
t  Henglein  gives  the  equation: 

1435  9 

log  p - yi^r6  +  7.5030 

§  The  results  when  plotted  give  an  unusual  curve. 

||  For  amount  of  dissociation  see  (76). 

If  Karwat  gives  the  equation:  log  p  = - ^ -  1.81630  log  T  +  14.97593, 

the  coefficient  of  log  T  being  obtained  from  specific  heat  measurements  at  low 
temperatures. 

**  Smith  and  Calvert  give  the  equation: 

1 920  357 

log  v  =  -  — -  +  9.778609  log  T  -  21.21708. 

ft  Smith  and  Calvert  give  the  equation: 

7714  591 

log  p  - - ^ - b  10.04345  log  T  +  42.69560. 

Jt  Over  the  range  —110  to  —  80°C  Henning,  to  express  his  experimental 
results,  gives  the  equation: 

1279  1 1 

log  p  = - — y - 1-  1.75  log  T  -  0.00207577"  +  5.85242. 

The  simpler  equation: 

,  1352.6 

log  p  - y - b  9.8318 

expresses  his  experimental  results  closely. 

§  §  The  vapor  is  strongly  dissociated. 


(T-TABLE 


fOg  lo  Pmm 


-0.05223 A 
~  T 


+  B 


Formula 

Name 

Range,  °C 

A 

B 

Lit. 

ch4 

Methane* . 

-194  to  -184 

9  896.2 

7.6509 

(16,  32,  45);  c/.  (33,  61) 

c2h2 

Acetylene . 

-140  to  -82 

21  9U 

8.933 

(13);  Cf,  (106) 

c2h2o4 

Oxalic  acid . 

55  to  105 

90  502.6 

12.2229 

(112) 

c2h4o2 

Acetic  acid . 

35  to  10 

41  689 

8.502 

(57,  79,  113,  114);  c/.  (43) 

C6H4BiC1 

y>-Bromochlorobenzene . 

23  to  63 

69  755 

11.629 

(91) 

c6h4ci2 

p-Dichlorobenzene . 

30  to  50 

72  21s 

12.48o 

(91);  c/.  (46,  48) 

c6h6 

Benzene . 

—  58  to  —30 

42  904 

9.556 

(25,  57);  cf_  (4,  68,  114) 

—  30  to  +5 

44  222 

9.846 

0.018  mm  at  —77.5° 

c6h12 

Cyclohexane . 

—  5  to  +5 

37  394 

8.594 

(H5) 

c7h6o2 

Benzoic  acid . 

60  to  110 

63  82o 

9.033 

(59) 

c10h8 

Naphthalene . 

0  to  80 

71  401 

11.450 

(1,  4,  78,  104);  c/.  (70,  90) 

c10h16o 

Camphor . 

0  to  180 

53  559 

8.799 

(1,  65,  94,  105);  cl  (18,  59) 

c14h8o2 

Anthraquinone . 

224  to  286 

110  04 0 

12.305 

(58,  94) 

C14H,o 

Anthracene . 

100  to  160 

70  39 0 

8.706 

(59) 

*  Using  specific  heats  at  low  temperatures,  for  log  T  coefficient,  Karwat  gives: 


-  554.518 


log io  Pmm 


T 


-  1.0S31  logio  T  4-  10.1840 
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VALUES  OF 

p  AND  t 

CH2O2,  Formic  acid  (44) 

t,  °C 

p,  mm 

1 

8.8 

2 

9.7 

3 

10.6 

4 

11.6 

5 

12.8 

6 

14.1 

7 

15.5 

8 

17.4 

C2H4Br2,  Ethylene  bromide* 

(M.  P„  9.55°)  (69) 

-28.21 

1.51 

-23.16 

1 .90 

-12.30 

2.65 

-  7.18 

3.24 

0 

3.47 

+  5.62 

5.53 

6.54 

6.16 

*  M.  P.  of  pure  CsH^B^,  7.7°. 

C2H9NS,  NH3(C2H£)HS  (109) 

5.0 

33 

13.4 

55 

17.0 

73 

23.2 

109 

31.4 

183 

35.0 

228 

37.2 

264 

40.5 

322 

C3H4,  Allylene  (51) 

-110 

lo 

C3H4,  Allene  (51) 

-146 

lo 

C3H60,  Acetone  (21) 

-94.8 

0.017 

C3H602,  Methyl  acetate  (39) 

-135 

0.00354 

C4H10O,  Ethyl  ether  (21) 

-119.8 

0 . 0027 

-117.3 

0.0065 

C4Hi2C1N,  Tetramethyl- 

ammonium  chloride  (85) 

231.5 

690 

227.1 

567 

222.5 

430 

213.3 

312 

202.4 

187 

186.6 

108 

C4Hi2IN,  Tetramethyl- 

ammonium  iodide  (85) 

306.2 

781 

303.0 

698 

295.8 

547 

287.4 

421 

276.6 

298 

260.6 

166 

242.6 

83 

C6H3N307,  Picric  acid  (81) 

100.4 

0.00249 

C6H4Br2,  71-Dibromobenzene 


(46,  48, 

t,  °c 

84.0 

69.4 

52.8 

32.8 

21 .0 

91) 

p,  mm 
7.586 

2.63 

O.66O7 

.0794 

.0158 

C6II4N206,  2,  4-Dinitrophenol 

(81) 

100 

0.228 

C6H6N202f  p-Nitroaniline  (82) 

100 

0.0136 

CcH602,  Hydroquinol  (94) 

155.0 

5.9 

157.6 

7.1 

164.3 

1 .0 

C7H6C102,  Chlorobenzoic  acid 


(80) 

O- 

100 

0 . 1803 

m- 

100.63 

.197 

V- 

100 

.045 

C7H5NO4,  p-Nitrobenzoic  acid 
(80) 

100  I  0.0096 


C7H603,  Hydroxybenzoic  acid 
(80) 


0- 

m- 

P- 

100 

101.06 

100.91 

0.397 

.00149 

.00030 

C8HsN203,  Nitroacetanilide 
(82) 

m- 

100 

0.0042 

v- 

100 

.0021 

C8H802,  p-Toluic  acid  (80) 
100  |  0.216 


C8Hb03,  Hvdroxytoluic  acid 
“  (80) 


o-3 

100 

0.235 

o-4 

100 

.121 

o-5 

100 

.182 

m- 4 

100 

.0176 

p-3 

100.17 

.00072 

CiqHisO,  Borneol  (i°5) 

154.3 

114.8 

129.1 

38.9 

107.1 

12.88 

90.5 

5.012 

79.0 

2.455 

Ci3H10O,  Benzophenone  (108) 

0 

2.03X10-6 

8 

6.94X10-6 

26 

6.859X10—* 

7. 614X10-* 

32 

1.41SX10-3 

40 

3. 198X10-3 

3.933X10-3 
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INTERNATIONAL  CRITICAL  TABLES 


THE  VAPOR  PRESSURES  OF  ICE  AND  WATER  UP  TO  100°C 

E.  W.  Washburn 


In  the  following  tables,  the 
values  given  are  the  vapor 
pressures  for  the  condition 
that  the  solid  or  liquid  phase  is 
under  its  own  vapor  pressure. 
If  the  solid  or  liquid  phase  is 
in  contact  with  the  atmosphere, 
the  corresponding  vapor  pres¬ 
sures  will  be  somewhat  higher, 
and  can  be  obtained  by  adding 
to  the  value  given  in  the  table 
a  small  increment,  A p,  com¬ 
puted  by  means  of  the  following 
equations : 


Dans  les  tables  suivantes, 
les  valeurs  donnees  sont  les 
tensions  de  vapeur  dans  la 
condition  de  la  phase  solide 
ou  liquide  se  trouvant  sous  la 
pression  de  sa  propre  vapeur. 
Si  la  phase  liquide  ou  la  phase 
solide  se  trouve  en  contact 
avec  l’atmosphere,  les  tensions 
de  vapeur  correspondantes  se- 
ront  un  peu  plus  elevees,  et  elles 
peuvent  etre  obtenues  en  addi- 
tionnant  aux  valeurs  donnees 
dans  les  tables  un  petit  accrois- 
sement,  A p,  calcule  au  moyen 
des  equations  suivantes: 


Die  in  den  folgenden  Tafeln 
angegebenen  Werte  fur  die 
Dampfdrucke  gelten  fur  den 
Zustand,  dass  die  feste  oder 
flussige  Phase  unter  dem  ei- 
genen  Dampfdruck  steht.  1st 
die  feste  oder  flussige  Phase  mit 
der  Atmosphare  in  Verbindung, 
so  werden  die  entsprechenden 
Dampfdrucke  etwas  holier  sein. 
Man  erhalt  sie,  wenn  man  zu 
dem  in  der  Tafel  angegebenen 
Wert  das  Inkrement  A p  addiert, 
das  sich  nach  den  Gleichungen 
berechnen  lasst: 


Nelle  tabelle  seguenti  le  ten- 
sioni  riportate  sono  quelle  del 
solido  o  del  liquido  a  contatto  col 
solo  vapore  proprio.  Quando 
il  solido  o  il  liquido  si  trovano 
in  contatto  con  l’atmosfera,  le 
tensioni  di  vapore  corrispondenti 
sono  un  po’piu  alte  e  si  pos- 
sono  avere  aggiungendo  al  valore 
della  tabella,  un  incremento  A p, 
calcolato  per  mezzo  della  se- 
guente  equazione: 


For  ice  and  for  water  below  0°C: 

For  water  above  0°C: 

and 


lOOAp  20 
p  ~  t  +  273 

0.0775  —  3.13  X  10_4f  (valid  up  to  t  =  40°C) 

0.0652  —  8.75  X  10-5p  (valid  above  50°C) 
The  Vapor  Pressure  of  Ice 


Computed  from  the  equation 

—2445.5646 

logioP  = - ji - b  8.2312  logioT  —  0.01677006T  -f-  1.20514  X  lO-6!12  —  6.757169,  mm  Hg 


Based  upon  the  measurements  of  Weber  (2)  and  Scheel  and  Heuse  (i);  see  Washburn  (3). 


T  =  273.1  +  t 


—  90°  to  —30°;  unit,  0.001  mm  Hg 


t,  °c 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-90 

0.07o 

0.05s 

0.04s 

0 ,04o 

0.03s 

0.02t 

0.022 

0.018 

0 .015 

0.012 

-80 

0.40 

0.34 

0.29 

0.24 

0.20 

0.17 

0.14 

0.12 

0.10 

0.084 

-70 

1.94 

1.67 

1.43 

1.23 

1 .05 

0.90 

0.77 

0  66 

0.56 

0.47 

-60 

8.0s 

7.03 

6.14 

5.34 

4.64 

4.03 

3.49 

3.02 

2.6i 

2.25 

-50 

29.5s 

26.1 

23.0 

20.3 

17.8 

15.7 

13.8 

12.1 

10.6 

9.2s 

-40 

96.6 

86.2 

76.8 

68.4 

60.9 

54.1 

48.1 

42.6 

37.8 

33.4 

-30 

285.9 

257.5 

231.8 

208.4 

ono 

187.3 

168.1 

150.7 

135.1 

120.9 

108.1 

—  30°  to  0°;  mm  Hg 


t,  °C  |  0.0  |  0.1 


0.2 


0.3 


0.4  I  0.5 


0.6  |  0.7  |  0.8  |  0.9 


-29 

-28 

-27 

-26 

-25 


0.317 

0.351 

0.389 

0.430 

0.476 


0.314 

0.348 

0.385 

0.426 

0.471 


0.311 

0.344 

0.381 

0.422 

0.467 


0.307 

0.341 

0.377 

0.418 

0.462 


0.304 

0.337 

0.374 

0.414 

0.457 


0.301 
0  334 
0.370 
0.409 
0.453 


0.298 

0.330 

0.366 

0.405 

0.448 


0.295 

0.327 

0.362 

0.401 

0.444 


0.292 

0.324 

0.359 

0.397 

0.439 


0.289 

0.320 

0.355 

0.393 

0.435 


-24 

-23 

-22 

-21 

-20 


0.526 

0.580 

0.640 

0.705 

0.776 


0.520 

0.574 

0.633 

0.698 

0.769 


0.515 

0.569 

0.627 

0.691 

0.761 


0.510 

0.563 

0.621 

0.685 

0.754 


0.505 

0.558 

0.615 

0.678 

0.747 


0.500 

0.552 

0.609 

0.672 

0.740 


0.495 

0.547 

0.603 

0.665 

0.733 


0.490 

0.541 

0.597 

0.659 

0.726 


0.486 

0.536 

0.592 

0.652 

0.719 


0.481 

0.531 

0.586 

0.646 

0.712 


-19 

-18 

-17 

-16 

-15 


0.854 

0.939 

1.031 

1.132 

1.241 


0.846 

0.930 

1.021 

1.121 

1.230 


0.838 

0.921 

1.012 

1.111 

1.219 


0.830 
0.912 
1.002 
1.101 
1  2T8 


0.822 

0.904 

0.993 

1.091 

1.196 


0.814 

0.895 

0.984 

1.080 

1.186 


0.806 

0.887 

0.975 

1.070 

1.175 


0.799 

0.879 

0.966 

1.060 

1.164 


0.791 

0.870 

0.956 

1.051 

1.153 


0.783 
0.862 
0 . 947 
1.041 
1.142 
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—  30°  to  0°;  mm  Hg .—(Continued) 


t,  °c 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1 

4^ 

1.361 

1.348 

1.336 

1.324 

1.312 

1.300 

1.288 

1.276 

1.264 

1.253 

-13 

1.490 

1.477 

1.464 

1.450 

1.437 

1.424 

1.411 

1.399 

1.386 

1  373 

-12 

1.632 

1.617 

1.602 

1.588 

1.574 

1.559 

1.546 

1.532 

1.518 

1.504 

-11 

1.785 

1.769 

1.753 

1.737 

1.722 

1.707 

1.691 

1.676 

1.661 

1.646 

-10 

1.950 

1.934 

1.916 

1.899 

1.883 

1.866 

1.849 

1.833 

1.817 

1.800 

-9 

2.131 

2.112 

2.093 

2.075 

2.057 

2.039 

2.021 

2.003 

1.985 

1.968 

-8 

2.326 

2.306 

2.285 

2.266 

2.246 

2.226 

2.207 

2.187 

2.168 

2.149 

-7 

2.537 

2.515 

2.493 

2.472 

2.450 

2.429 

2.408 

2.387 

2.367 

2.346 

-6 

2.765 

2.742 

2.718 

2.695 

2.672 

2.649 

2.626 

2.603 

2.581 

2.559 

-5 

3.013 

2.987 

2.962 

2.937 

2.912 

2.887 

2.862 

2.838 

2.813 

2.790 

-4 

3.280 

3.252 

3.225 

3.198 

3.171 

3.144 

3.117 

3.091 

3.065 

3.039 

-3 

3.568 

3.539 

3.509 

3.480 

3.451 

3.422 

3.393 

3.364 

3.336 

3.308 

-2 

3.880 

3.848 

3.816 

3.785 

3.753 

3.722 

3.691 

3.660 

3.630 

3.599 

-1 

4.217 

4.182 

4.147 

4.113 

4.079 

4.045 

4.012 

3.979 

3.946 

3.913 

-0 

4.579 

4.542 

4.504 

4.467 

4.431 

4.395 

4.359 

4.323 

4.287 

4.252 

The  Vapor  Pressure  of  Liquid  Water  from  —16  to  0°C  (in  mm  Hg) 
Computed  from  the  above  table  with  the  aid  of  the  thermodynamic  equation 

v  —  1  1 480/ 

l0gl°S  =  273 ~1  +  t  ~  L33°  X  10~6*2  +  9'°84  X  10~H3  (3) 


t,  °c 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

-15 

1.436 

1.425 

1.414 

1.402 

1.390 

1.379 

1.368 

1.356 

1.345 

1.334 

-14 

1.560 

1.547 

1.534 

1.522 

1.511 

1.497 

1.485 

1.472 

1.460 

1.449 

-13 

1.691 

1.678 

1.665 

1.651 

1.637 

1.624 

1.611 

1.599 

1.585 

1.572 

-12 

1.834 

1.819 

1.804 

1.790 

1.776 

1.761 

1.748 

1.734 

1.720 

1.705 

-11 

1.987 

1.971 

1.955 

1.939 

1.924 

1.909 

1.893 

1.878 

1.863 

1.848 

o 

i-H 

1 

2.149 

2.134 

2.116 

2.099 

2.084 

2.067 

2.050 

2.034 

2.018 

2.001 

-9 

2.326 

2.307 

2.289 

2.271 

2.254 

2.236 

2.219 

2.201 

2.184 

2.167 

-8 

2.514 

2.495 

2.475 

2.456 

2.437 

2.418 

2.399 

2.380 

2.362 

2.343 

-7 

2.715 

2.695 

2.674 

2.654 

2.633 

2.613 

2.593 

2.572 

2.553 

2.533 

-6 

2.931 

2.909 

2.887 

2.866 

2.843 

2.822 

2.800 

2.778 

2.757 

2.736 

-5 

3.163 

3.139 

3.115 

3.092 

3.069 

3.046 

3.022 

3.000 

2.976 

2.955 

-4 

3.410 

3.384 

3.359 

3.334 

3.309 

3.284 

3.259 

3.235 

3.211 

3.187 

-3 

3.673 

3.647 

3.620 

3.593 

3.567 

3.540 

3.514 

3.487 

3.461 

3.436 

-2 

3.956 

3.927 

3.898 

3.871 

3.841 

3.813 

3.785 

3.757 

3.730 

3.702 

-1 

4.258 

4.227 

4.196 

4.165 

4.135 

4.105 

4.075 

4.045 

4.016 

3.986 

-0 

4.579 

4.546 

4.513 

4.480 

4.448 

4.416 

4.385 

4.353 

4.320 

4.289 

The  Vapor  Pressure  of  Liquid  Water  from  0°C  to  100°C  (in  mm  Hg) 

From  the  Physikalisch-Technische  Reichsanstalt  “  Warmetabellen,”  Holborn,  Scheel  and  Henning,  Vieweg  und  Sohn,  Braunschweig, 

1909.  By  permission 


t,  °C 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 

4.579 

4.613 

4.647 

4.681 

4.715 

4.750 

4.785 

4.820 

4.855 

4.890 

1 

4.926 

4.962 

4.998 

5.034 

5.070 

5.107 

5.144 

5.181 

5.219 

5.256 

2 

5.294 

5.332 

5.370 

5.408 

5.447 

5.486 

5.525 

5.565 

5.605 

5.645 

3 

5.685 

5.725 

5.766 

5.807 

5.848 

5.889 

5.931 

5.973 

6.015 

6.058 

4 

6.101 

6.144 

6.187 

6.230 

6.274 

6.318 

6.363 

6.408 

6.453 

6.498 

5 

6.543 

6.589 

6.635 

6.681 

6.728 

6.775 

6.822 

6.869 

6.917 

6.965 

6 

7.013 

7.062 

7.111 

7.160 

7.209 

7.259 

7.309 

7.360 

7.411 

7.462 

7 

7.513 

7.565 

7.617 

7.669 

7.722 

7.775 

7.828 

7.882 

7.936 

7.990 

8 

8.045 

8.100 

8.155 

8.211 

8.267 

8.323 

8.380 

8.437 

8.494 

8.551 

9 

8.609 

8.668 

8.727 

8.786 

8.845 

8.905 

8.965 

9.025 

9.086 

9.147 

10 

9.209 

9.271 

9.333 

9.395 

9.458 

9.521 

9.585 

9.649 

9.714 

9.779 

11 

9.844 

9.910 

9.976 

10.042 

10.109 

10.176 

10.244 

10.312 

10.380 

10.449 

12 

10.518 

10.588 

10.658 

10.728 

10.799 

10.870 

10.941 

11.013 

11.085 

11.158 

13 

11.231 

11.305 

11.379 

11.453 

11.528 

11.604 

11.680 

11.756 

11.833 

11.910 

14 

11.987 

12.065 

12.144 

12.223 

12.302 

12.382 

12.462 

12.543 

12.624 

12.706 

212 
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The  Vapor  Pressure  op  Liquid  Water  prom  0°C  to  100°C  (in  mm  Hg). — ( Continued ) 


t,  °c 

0.0 

0.1 

0.2 

|  0.3 

0.4 

0.5 

|  0.6 

|  0.7 

|  0  8 

|  0.9 

15 

12.788 

12.870 

12.953 

13.037 

13.121 

13.205 

13.290 

13.375 

13.461 

13.547 

16 

13.634 

13.721 

13.809 

13.898 

13.987 

14.076 

14.166 

14.256 

14.347 

14.438 

17 

14.530 

14.622 

14.715 

14.809 

14.903 

14.997 

15.092 

15 . 188 

15.284 

15 . 380 

18 

15.477 

15.575 

15.673 

15.772 

15.871 

15.971 

16.071 

16.171 

16.272 

16.374 

19 

16.477 

16.581 

16.685 

16.789 

16 . 894 

16.999 

17.105 

17.212 

17.319 

17.427 

20 

17.535 

17.644 

17.753 

17.863 

17.974 

18.085 

18.197 

18.309 

18.422 

18.536 

21 

18 . 650 

18.765 

18.880 

18.996 

19.113 

19.231 

19.349 

19.468 

19.587 

19 . 707 

22 

19.827 

19.948 

20.070 

20 . 193 

20.316 

20.440 

20.565 

20.690 

20.815 

20.941 

23 

21.068 

21.196 

21.324 

21.453 

21.583 

21.714 

21.845 

21.977 

22.110 

22.243 

24 

22.377 

22.512 

22.648 

22.785 

22.922 

23.060 

23 . 198 

23.337 

23.476 

23.616 

25 

23.756 

23.897 

24.039 

24 . 182 

24.326 

24.471 

24.617 

24.764 

24.912 

25 . 060 

26 

25 . 209 

25.359 

25 . 509 

25.660 

25.812 

25.964 

26.117 

26.271 

26.426 

26.582 

27 

26 . 739 

26 . 897 

27.055 

27.214 

27.374 

27.535 

27.696 

27.858 

28.021 

28 . 185 

28 

28.349 

28.514 

28.680 

28.847 

29.015 

29 . 184 

29.354 

29 . 525 

29.697 

29.870 

29 

30.043 

30.217 

30.392 

30.568 

30.745 

30.923 

31.102 

31.281 

31.461 

31.642 

30 

31.824 

32.007 

32.191 

32.376 

32.561 

32.747 

32.934 

33 . 122 

33.312 

33 . 503 

31 

33 . 695 

33.888 

34.082 

34.276 

34.471 

34.667 

34 . 864 

35.062 

35.261 

35.462 

32 

35.663 

35.865 

36.068 

36.272 

36.477 

36.683 

36.891 

37.099 

37.308 

37.518 

33 

37.729 

37.942 

38 . 155 

38.369 

38.584 

38.801 

39.018 

39.237 

39.457 

39.6772 

34 

39.898 

40.121 

40.344 

40.569 

40.796 

41.023 

41.251 

41.480 

41.710 

41.94 

35 

42.175 

42.409 

42 . 644 

42 . 880 

43.117 

43.355 

43.595 

43.836 

44.078 

44.320 

36 

44 . 563 

44.808 

45.054 

45.301 

45 . 549 

45.799 

46.050 

46.302 

46 . 556 

46.811 

37 

47.067 

47.324 

47.582 

47.841 

48 . 102 

48.364 

48.627 

48.891 

49.157 

49.424 

38 

49 . 692 

49.961 

50.231 

50 . 502 

50.774 

51.048 

51.323 

51.600 

51.879 

52 . 160 

39 

52.442 

52 . 725 

53.009 

53.294 

53.580 

53.867 

54 . 156 

54.446 

54.737 

55 . 030 

40 

55.324 

55.61 

55.91 

56.21 

56.51 

56.81 

57.11 

57.41 

57.72 

58.03 

41 

58.34 

58.65 

58.96 

59.27 

59.58 

59.90 

60.22 

60.54 

60.86 

61.18 

42 

61.50 

61.82 

62.14 

62.47 

62.80 

63.13 

63.46 

63.79 

64.12 

64.46 

43 

64.80 

65  14 

65.48 

65.82 

66.16 

66.51 

66.86 

67.21 

67.56 

67.91 

44 

68.26 

68.61 

68.97 

69.33 

69.69 

70.05 

70.41 

70.77 

71.14 

71.51 

45 

71.88 

72.25 

72.62 

72.99 

73.36 

73.74 

74.12 

74.50 

74.88 

75.26 

46 

75.65 

76.04 

76.43 

76.82 

77.21 

77.60 

78.00 

78.40 

78.80 

79.20 

47 

79.60 

80.00 

80.41 

80.82 

81.23 

81.64 

82.05 

82.46 

82.87 

83.29 

48 

83.71 

84.13 

84.56 

84.99 

85.42 

85.85 

86.28 

86.71 

87.14 

87.58 

49 

88.02 

88.46 

88.90 

89.34 

89.79 

90.24 

90.69 

91.14 

91.59 

92.05 

50 

92.51 

97.20 

102.09 

107.20 

112.51 

118.04 

123.80 

129.82 

136.08 

142.60 

60 

149.38 

156.43 

163.77 

171.38 

179.31 

187.54 

196.09 

204.96 

214.17 

223 . 73 

70 

233.7 

243.9 

254.6 

265.7 

277.2 

289.1 

301.4 

314.1 

327.3 

341.0 

80 

355.1 

369.7 

384.9 

400.6 

416.8 

433.6 

450.9 

468.7 

487.1 

506.1 

90 

525.76 

527 . 76 

529.77 

531.78 

533 . 80 

535.82 

537.86 

539.90 

541.95 

544.00 

91 

546  05 

548.11 

550.18 

552.26 

554 . 35 

556.44 

558.53 

560.64 

562.75 

564.87 

92 

566.99 

569 . 12 

571.26 

573.40 

575.55 

577.71 

579.87 

582.04 

584 . 22 

586.41 

93 

588 . 60 

590.80 

593.00 

595.21 

597.43 

599.66 

601.89 

604 . 13 

606.38 

608.64 

94 

610.90 

613.17 

615.44 

617.72 

620.01 

622.31 

624.61 

626.92 

629.24 

631.57 

95 

633.90 

636.24 

638 . 59 

640.94 

643.30 

645.67 

648 . 05 

650.43 

652.82 

655.22 

96 

657.62 

660 . 03 

662.45 

664.88 

667.31 

669.75 

672.20 

674.66 

677.12 

679 . 59 

97 

682 . 07 

684.55 

687.04 

689.54 

692 . 05 

694.57 

697 . 10 

699.63 

702 . 17 

704.71 

98 

707.27 

709.83 

712.40 

714.98 

717.56 

720 . 15 

722 . 75 

725.36 

727.98 

730.61 

99 

733.24 

735.88 

738.53 

741.18 

743.85 

746.52 

749 . 20 

751.89 

754.58 

757.29 

100 

760.00 

762 . 72 

765.45 

768 . 19 

770.93 

773.68 

776.44 

779.22 

782 . 00 

784.78 

101* 

787.57 

790.37 

793 . 18 

796.00 

798.82 

801.66 

804 . 50 

807.35 

810.21 

813.08 

*For  higher  temperatures,  v.  p.  233. 
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VAPOR  PRESSURE— LIQUIDS 
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VAPOR  PRESSURES  OF  CHEMICAL  COMPOUNDS  IN  THE  LIQUID  STATE  FOR  PRES¬ 
SURES  UP  TO  TWO  ATMOSPHERES 


Otto  Maass 


In  addition  to  the  vapor-pressure  data  for  the  compounds  given, 
the  !&-Table  is  a  complete  index  to  the  vapor -pressure  data  for  all 
pure  chemical  compounds  in  the  liquid  state.  The  literature 
references  given  first  are  those  upon  which  the  values  given  are 
based;  confirmatory  references  are  marked  cf. 


»-TABLE,  STANDARD  ARRANGEMENT  (v.  p.  viii) 

—  0.05223A 


logio  Pram  — 


T 


B 


The  tables  contain  either  the  values  of  A  and  B  in  the  above 
equation  (together  with  the  range  of  applicability  of  the  equation), 
tabulated  values  of  t  and  p,  or  both. 

The  values  in  the  B.  P.  column  are  based  on  the  best  available 
direct  determinations  of  the  boiling  point.  These  values  not 
infrequently  differ  considerably  from  those  interpolated  from  the 
vapor -pressure  data,  a  situation  which  can  be  cleared  up  only  by 
further  research. 


Formula 

Range,  °C 

A, 

joule 

B 

Normal 
B.  P.,  °C 

Lit. 

HjO . 

v.  p.  210 

h2o2 . 

10  to  90 

4853  0 

8.853 

(31) 

HF . 

-83  to  +48 

25180 

7. 37o 

(60) 

CIO? . 

-59  to  +11 

27260 

7.893 

(29) 

HC1 . 

-85.0 

(2  5);  Cf.  (32,  64) 

t,  °C 

p,  mm 

-108 

168.5 

-104 

226.2 

-100 

329.8 

-  96 

503.4 

-  88 

640.3 

HBr . 

—  86  to  —66 

17960 

7.427 

(32);  cf.  (63,  64) 

HI . 

-50  to  -34 

21580 

7. 63o 

(32);  cf,  (63) 

SOj . 

-10.02 

(7,  25,  37) 

t,  °C 

p,  mm 

t,  °C 

p,  mm 

-70 

19.9 

-30 

286.0 

-65 

30. 0 

-25 

373.0 

-60 

42.8 

-20 

478.0 

-55 

61.8 

— 15 

607. 0 

-50 

86.7 

-10 

761.0 

-45 

119.6 

-  5 

947.0 

-40 

162.8 

0 

1164.0 

-35 

217.1 

SO3 . 

24  to  48 

43450 

10.022 

(8) 

h2s . 

-59.4 

(32);  cf.  (63,  64) 

t,  °C 

p,  mm 

t,  °c 

p,  mm 

-82 

172 

-66 

535 

-78 

23s 

-62 

660 

-74 

339 

-58 

83o 

-70 

432 

S2C12 . 

0  to  138 

35990 

7.45s 

(23) 

SOBr2 . 

l85) 

H2Se . 

—  66  to  —26 

2021 0 

7.43i 

(>») 

H2Se03 . 

70  to  110 

43ooo 

8. 150 

(27) 

SeOCl2 . 

176.4 

(30) 

t ,  °C 

pt  mm 

t,  °C 

p,  mm 

85 

22.0 

135 

213 . 0 

95 

37.4 

145 

304. 0 

105 

58.9 

155 

418.0 

115 

94.4 

165 

56o .  0 

125 

114.0 

H2Te . 

-46  to  0 

227eo 

7.26o 

(10) 

N2O . 

-90.1  to  -88.7 

16440 

7.535 

( 1  2 )  ;  Cf.  (7.  66) 

NO . 

-163.7  to  -148 

1304o 

8.440 

(21,  24) 

NsOs . 

-25  to  0 

39400 

10. 30 

(22) 

N2O4 . 

-8  to  +43.2 

3343o 

8.814 

(3,  56);  cf.  (45, 

85.5) 

Formula 

Range,  °C 

A, 

joule 

B 

Normal 
B.  P.,°C 

Lit. 

HsN . 

-33.35 

(13,  25);  Cf,  (7, 

t,  °C 

py  mm 

t,  °C 

Py  mm 

12,  43) 

-77 

47.8 

-47 

365.5 

-74 

60.5 

-44 

432.9 

-71 

76.7 

-41 

510.8 

-68 

94,7 

-38 

598.6 

-65 

117.1 

-35 

699.1 

-62 

143.8 

-32 

812.9 

-59 

175.5 

-29 

941.3 

—  56 

212.7 

-26 

IO85 . 0 

-53 

256.3 

-23 

1247 . 0 

-50 

307. 0 

-20 

1427 . 0 

NOC1 . 

-61.5  to  -5.4 

255oo 

7.8?o 

(80);  Cf.  (9) 

P2O3 . 

t,  °C 

p,  mm 

t,  °C 

Py  mm 

(57) 

30 

3 

70 

60 

50 

9.0 

80 

15o 

60 

2o 

90 

30o 

PH3 . 

-87.4 

(25);  cf.  (64) 

t,  °C 

p,  mm 

t,  °C 

Py  mm 

-133 

29.8 

-109 

209.9 

-129 

43.0 

-105 

274.6 

-125 

61.8 

-101 

354.2 

-121 

85.7 

-  97 

450.4 

-117 

117.5 

-  93 

564. 5 

-113 

158.3 

-  89 

699.5 

PCls . 

0-70 

31860 

7.681 

73.5 

(46) 

AS2O3 . 

315  to  490 

52120 

6. 51s 

(55) 

AsCla . 

50  to  100 

39110 

7.95s 

(6) 

SbCls . 

170  to  253 

49440 

8.09o 

(49) 

t,  °C 

p,  mm 

120 

29 

130 

43 

140 

64 

150 

92 

160 

127 

SbBr3 . 

235  to  324 

550oo 

8.OO5 

(49) 

t,  °c 

p,  mm 

(,  °C 

Py  mm 

180 

42 

210 

in 

190 

59 

220 

148 

200 

82 

230 

195 

Sbla . 

330  to  445 

64150 

7. 83i 

(49) 

t,  °C 

p,  mm 

t,  °C 

Py  mm 

250 

23 

295 

80 

265 

35 

310 

115 

280 

53 

325 

166 

CO . 

-290  to  -206 

6354 

6.976 

P8);  Cf.  (3,  39) 

CO2,  v.  p.  235 

C3O2 . 

-100  to  +6 

25460 

7. 640 

6.3 

(”) 

CCh,  see  also 

t,  °C 

p ,  mm 

t,  °C 

Py  mm 

(16,  84) 

p.  215 

-20 

9.9 

60 

439.0 

0 

33.1 

90 

m2 

+30 

139.5 

110 

1880 

CC120 . 

-15  to  +22 

25390 

7.595 

V.  p. 

(41) 

215 

CS2 . 

46.25 

(4,  25,  37,  59). 

t,  °C 

py  mm 

t,  °C 

Py  mm 

Cf.  (46.  47) 

-70 

1.6 

+10 

198.1 

-60 

3.5 

20 

297.5 

-50 

7.1 

30 

432.7 

-40 

14 . 0 

40 

616.7 

-30 

26.2 

50 

854.0 

-20 

46.5 

60 

1178.0 

-10 

78.8 

70 

157o.o 

0 

127.3 

COS . 

-80  to  -50 

19220 

7.383 

(68) 

t,  °C 

Py  mm 

-130 

1 . 5 

-110 

13.o 

-  90 

73.0 

214 
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Formula 

Range,  °C 

A, 

joule 

B 

Normal 

B.P„°C 

Lit. 

CSSe . 

t,  °C 

p,  mm 

84.5 

(78) 

0 

26 

+  15 

55 

30 

112 

50 

246 

70 

48s 

(CN)2 . 

-32  to  -  6 

2375  0 

7.80s 

(79) 

HCN . 

-  8  to  +27 

2783o 

7.7446 

(42);  cf.  t87) 

CNC1 . 

-  5  to  +40 

271oo 

7.840 

(46) 

For  other  C-compounds,  v.  the  (L-Table,  p.  215 


Si02 . 

1860  to  2230 

506000 

13.43 

2230 

(52) 

HiSi . 

-160  to  -112 

1269  0 

6.99e 

(71);  cf.  (i) 

HeSis . 

-115  to  -14.6 

217oo 

7.25s 

(71) 

HsSi3 . 

-70  to  +52 

2985  0 

7.676 

(71,  76) 

(SiHahO . 

-110  to  -15 

2359  0 

7.68e 

(7  5  ) 

Si  Cl  4 . 

-70  to  +5 

301  oo 

7.644 

(46,  75) 

ShCle . 

40  to  103 

459oo 

8. 7oo 

139 

(33) 

ShCls . 

124  to  149 

505 oo 

8. 3oo 

213 

(33) 

(SiChshO . 

30  to  137 

3985  0 

7.98o 

(75) 

t,  °C 

p,  mm 

0 

1.5 

10 

3.0 

20 

6.o 

SiHsCl . 

-110  to  -30 

214oo 

7.48s 

(73) 

SiH2Cl2 . 

-  100  to  +  8 

255oo 

7.613 

(73) 

SiHaBr . 

-  90  to  +  2 

2448  0 

7.524 

(7I) 

SiH2Br2 . 

-  65  to  +18 

310i  o 

7.654 

(72) 

(SiH3)3N . 

-  60  to  +15 

306zo 

7.88s 

(74) 

For  methylsilicanes,  v.  p.  215 


GezHe . 

—  98  to  +30 

264oo 

7.444 

(14) 

GC3H3 . 

0  to  111 

319oo 

7.224 

(14) 

GeCL . 

10.4  to  86 

385oo 

7.340 

(38) 

SnHi . 

-148  to  -49 

19i4o 

7.4oo 

(40) 

SnCh . 

t,  °C 

p,  mm 

t,  °C 

p,  mm 

(84) 

-10 

2.8 

90 

360.5 

+  10 

10.3 

120 

895.0 

30 

31.3 

140 

1497.0 

60 

112.0 

PbF2 . 

1078  to  1289 

I65100 

8.391 

1292 

(82) 

PbCl2 . 

500  to  950 

141900 

8.961 

945 

('  7);  Cf.  (82) 

PbBr2 . 

735  to  918 

118000 

8.064 

9l  6 

(82) 

T1F . 

282  to  298 

105000 

12.52 

298 

(82) 

T1C1 . 

665  to  807 

105200 

7.974 

806 

(82) 

TIBr . 

634  to  817 

105400 

7.940 

815 

(82) 

Til . 

693  to  822 

105400 

7.902 

824 

(82) 

Cdl2 . 

385  to  450 

1222oo 

9.269 

(58) 

HgCl . 

383 

(61);  cf.  (2,  48) 

t,  °C 

pf  mm 

310 

103 . 0 

330 

189.2 

350 

329.9 

370 

548.9 

HgCl2 . 

275  to  309 

6IO20 

8.409 

(28,  44,  65) 

HgBr2 . 

238  to  331 

61250 

8.284 

(28,  44,  65) 

Hgl2 . 

266  to  360 

6277  0 

8.115 

(28,  44,  65) 

CU2CI2 . 

878  to  1369 

8O700 

5.454 

1366 

(82) 

Cu2Br2 . 

997  to  1351 

79900 

5.460 

1345 

(82) 

Cll2l2 . 

991  to  1154 

8O700 

5.570 

1293 

(82) 

AgCl . 

1255  to  1442 

I85500 

8. 179 

1554 

(82) 

OsFs . 

38  to  47.3 

292  0  0 

7.650 

(54) 

Co(CO)3NO... 

14  to  66 

302 10 

7.366 

(36) 

Ni(CO)4 . 

2  to  40 

298oo 

7.780 

43 

(15);  Cf.  (34) 

Cr02Cl2 . 

79  to  116 

362so 

7.73s 

116.7 

(35) 

NbF6 . 

219 

(51) 

t,  °C 

p,  mm 

182 

29o 

200 

42o 

210 

54  0 

Formula 

Range,  °C 

A, 

joule 

B 

Normal 
B.  P„  °C 

Lit. 

TaFfi . 

t,  °C 

182 

200 

p,  mm 

37o 

46o 

t,  °C 
218 

229 

p,  mm 

58o 

75o 

(51) 

B2He . 

-112  to  -87 

13050 

6.55  6 

(66) 

B5H1I . 

(86) 

BC13 . 

t,  °C 
-80 
-60 
-30 
-15 

0 

p,  mm 

4. 0 

1 8 . 0 
116.0 

25i .  0 
477 . 0 

+  12.7 

(70) 

BBr3 . 

-40  to  +90 

3332  0 

7.655 

(67) 

B^HsBr . 

—  80  to  —5 

262eo 

7.640 

(69) 

B  3N  3H  6 . 

(86) 

For  B(CaHb)x,  v.  p.  215 


AI2O3 . 

1840  to  2200 

54oooo 

14. 22 

22io 

(52) 

LiF . 

1398  to  1666 

218400 

8. 753 

1670 

(53);  cf.  (83) 

Li  Cl . 

1045  to  1325 

155900 

7.939 

1337 

(5°);  cf.  (83) 

Li  Hr . 

1010  to  1265 

152700 

8.068 

1265 

(50);  cf.  (83) 

Li  I . 

940  to  1140 

148600 

8. On 

1189 

(50);  cf.  (83) 

NaOH . 

1010  to  1402 

132000 

7.030 

1390 

(81) 

NaF . 

1562  to  1701 

218200 

8. 640 

1705 

(53);  cf.  (83) 

NaCl . 

1156  to  1430 
976  to  1155 

185800 

1803oo 

8.548 

8.3297 

1439 

(81);  cf.  (so) 

(19) 

NaBr . 

1138  to  1394 

16X600 

7.948 

1393 

(8l);  cf.  (50) 

Nal . 

1063  to  1307 

165100 

8.371 

1297 

(8l);  cf.  (50) 

NaCN . 

800  to  1360 

155520 

7.472 

1496 

(26) 

KOH . 

1170  to  1327 

136000 

7. 3so 

1322 

(8!) 

KF . 

1278  to  1500 

2O7500 

9.000 

1498 

(S3).  cf.  (83) 

KC1 . 

1116  to  1418 
906  to  1105 

169700 

1745oo 

8. 1 3  0 

8.3526 

1416 

(81);  Cf.  (50) 

(19) 

KBr . 

1095  to  1375 
906  to  1063 

168800 

168100 

7.986 

8.2470 

1381 

(81);  cf.  (50) 

(19) 

KI . 

1063  to  1333 
843  to  1028 

155700 

1576oo 

7.949 

8.0957 

13si 

(SI);  cf.  (SO) 

(19) 

RbF . 

1142  to  1400 

183200 

8.570 

1408 

(53);  cf.  (83) 

RbCl . 

1142  to  1395 

198600 

9.  In 

1388 

(5°);  Cf.  (83) 

RbBr . 

1050  to  1365 

165000 

8.223 

1340 

(50);  Cf.  (83) 

Rbl . 

1075  to  1325 

156600 

8.067 

1304 

(50);  Cf.  (83) 

CsF . 

1033  to  1255 

140900 

7. 7o3 

1253 

(53);  cf.  (83) 

CsCl . 

986  to  1295 

163200 

8.340 

1289 

(5°);  Cf.  (83) 

CsBr . 

978  to  1305 

158600 

7.990 

1297 

(50);  Cf.  (83) 

Csl . 

1052  to  1280 

185700 

9 . 124 

1280 

(50);  cf.  (83) 
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C-TABLE 

The  (^-arrangement,  v.  p.  viii 


The  values  in  the  B.  P.  column  are  based  upon  the  best  avail¬ 
able  direct  determinations  of  the  boiling  point.  These  values 
not  infrequently  differ  considerably  from  those  interpolated  from 
the  vapor-pressure  data,  a  situation  which  can  be  cleared  up  only 
by  further  research. 


Range,  °C 
(or  f,  °C) 

A,  joule 
(or  pmm) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

CC120  Carbonyl  chloride  (3,  76,  78) ;  c/.  (80) 

-90  to  +25 

24  684 

7.460 

8.45 

CCI3NO2  Chloropicrin  (5»  124) 

-20 

1.5 

111.91 

-10 

3.0 

0 

5.7 

+10 

10.4 

20 

13.8 

25 

18.3 

30 

31.1 

35 

40.15 

CCI4  Carbon  tetrachloride  (28>  44»  72,  87,  124,  126,  136) 

-70  to  -19 

36  585 

8.540 

76.75 

-19  to  +20 

33  914 

8.004 

20 

91 

25 

114.5 

30 

143.0 

35 

176.2 

40 

215.8 

45 

262.5 

50 

317.1 

55 

379.3 

60 

450.8 

65 

530.9 

70 

622.3 

80 

843 

90 

1  122 

100 

1  463 

CN408  Tetranitromethane  (65) 


40 

26.6 

125.7 

50 

44.2 

60 

70.6 

t,  °C 

Pram 

70 

109 

100 

339 

80 

164 

110 

470 

90 

239 

120 

640 

Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

CHBr3  Bromoform,  9.4  mm  at  25.0°  (97) 


CHCls  Chloroform  (7,  28,  44,  89)  ;  c/.  (87,  126) 


-60 

0.81 

61.20 

-50 

2.06 

-40 

4.7 

-30 

10.0 

-20 

19.6 

-10 

34.75 

t,  °C 

Pmm 

0 

61.0 

45 

439.0 

+10 

100.5 

50 

526.0 

20 

159.6 

55 

625.2 

25 

199.1 

60 

739.6 

30 

246.0 

60.9 

760.0 

35 

301.3 

70 

1  019 

40 

366.4 

80 

1  403 

HCN  Hydrocyanic  acid  (41);  cf.  (80> 

140) 

0  to  46 

27  875 

7.7526 

25.7s 

CH2Br2  Methylene  bromide  (89) 

0 

11.5 

10 

20.4 

20 

34.7 

30 

56.4 

CH2C12  Methylene  chloride  (89>  116) 

0 

147 

10 

229.7 

20 

348.9 

30 

511.4 

CH202  Formic  Acid  (29,  34,  53,  55,  57,  92 

)J  cf.  (98) 

10 

18.9 

100.5 

20 

33.1 

30 

52.2 

40 

82.6 

50 

125.9 

60 

189.7 

70 

279.6 

80 

398.1 

90 

552.1 

100 

753.4 

I 

CH3AsC12  Methylarsine  dichloride  (5) 


-17  to  +35  |  43  686  !  8.6944  I 

CHaCl  Methyl  chloride  (47,  lQQ);  cf.  (87) 

-47  to  -10  |  21  988  i  7.48i  1  -23.47 
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Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(OF  pulin') 

p  in  mm) 

B.  P.,  °C 

CH3F  Methyl  fluoride  (69) 

-102  to  —76 

17  053 

7.44s 

-77.96 

CILI  Methyl  iodide  (is,  89,  93) 

0 

141.2 

42 . 35 

10 

220.2 

20 

331.4 

30 

483.4 

CH3NO2  Nitromethane  (131) 

47  to  100 

36  914 

8.033 

101.1 

CH4  Methane  (25,  48,  11 3) 

-174  to  -163 

8  516.9 

6 . 862e 

-161.4 

-176 

190.5 

-178 

152.1 

-182 

94.0 

-183.15 

70 

CH4Cl2Si  Methyl  dichlorosilicane  (114) 


-70 

-60 

-40 

-20 

0 

+10 

20 

1.2 

3.0 

14.3 

49.0 

140.0 

210.0 

309.0 

CH40  Methyl  alcohol  (2,  28,  72,  91,92,  106, 112, 126,  129,136,137) 

-62  to  -44 

39  234 

8.9547 

64.6 

-10  to  +80 

38  324 

8.SOI7 

CH4S  Methylmercaptan  (13) 

0 

595 

6.8 

10 

855 

20 

1  270 

CH5ClSi  Methyl  chlorosilicane  (114) 

-90 

2.0 

-  80 

4 . 5 

-60 

23.2 

-40 

84.3 

-30 

146.6 

-20 

237 . 1 

-10 

363  0 

CH5N  Methylamine,  720  mm  at  —7.55°  (12) 


CH6Si  Methylsilicane  (114) 


-130 

-110 

-  90 

-  80 

-  70 

-  60 

4. 15 

28.8 

131.8 

234.4 

411.2 

660.7 

-56.9 

C2CI4  Tetrachloroethylene  (44) 

40 

41 

118.8 

50 

67 

60 

104 

70 

155.3 

80 

226 

90 

319.2 

100 

438.5 

110 

591.6 

C2N2  Cyanogen  (2L  79);  cf.  (3°,  123) 

-25 

629.8 

-21.2 

-20 

800 . 0 

-15 

1  005.0 

-10 

1  230.0 

Range,  °C 
(or  t,  °C) 

A,  joule 
(or  pmm) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

C2HC13  Trichloroethylene  (44) 

25 

73 

87.15 

30 

94 

40 

149 

50 

224 

60 

324.5 

70 

453.0 

80 

618.0 

C2HC15  Pentachloroethane  (44>  ,09) 

70 

39 

161.75 

90 

90 

100 

130 

110 

176.2 

120 

236.6 

130 

316.2 

140 

421.7 

150 

555.9 

160 

724.4 

170 

929 

180 

1  183 

C2H2C12  cis- Dichloroethylene  (45) 

23  to  49 

29  216 

7.624 

48.35 

C2H2C12  trans- Dichloroethylene  (45) 

27  to  59 

31  006 

7.752 

60.25 

C2H2Cl4  1,  1,  2,  2-Tetrachloroethane  (44) 

26  to  145 

39  729 

7.846 

145.0 

C2H2Cl4  1,  1,  1,  2-Tetrachloroethane  (109) 

105  to  145 

36  508 

7.605 

130.5 

C2H3C10  Acetyl  chloride,  760  mm  at  50.92°  (124) 

C2H3Cls  1,  1,  1-Trichloroethane  (109) 

55  to  85 

31  142 

7.564 

74.2 

C2H3C13  1,  1,  2-Trichloroethane  (109) 

90  to  130 

35  371 

7.656 

113.7 

C2H3N  Acetonitrile,  760  mm  at  81.60° 

(126) 

C2H4  Ethylene  (I7,  60,  11 3) 

-160  to  -104 

14  396 

7.330 

-103.9 

C2H4BrCl  1-Bromo-l-chloroethane  (109) 

75  to  95 

33  051 

7.7325 

82.7 

C2H4Br2  Ethylene  bromide  (87>  127) 

10  to  150 

38  082 

7.792 

131.70 

-10 

2.5 

0 

3.9 

C2il4Cl2  1,  1-Dichloroethane  (88>  109) 

0  to  30 

31  706 

7.909 

57.65 

40  to  70 

30  625 

7.7165 

CaLLCL  1,  2-Dic-hloroethane  (89>  109> 

126) 

0  to  30 

35  598 

8.126 

83.70 

64  to  86 

32  996 

7.705 

C2H40  Acetaldehyde  (35) 

—  24. 3  to  +27.5 

27  707 

7.8206 

19.8 

C2H40  Ethylene  oxide  (59) 

-60 

15.3 

-40 

64.1 

-20 

196.4 

-10 

316.3 

0 

493.1 

+10 

738.0 
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Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(OF  J) mm) 

p  in  mm) 

B.  P.,  °C 

C2H4O2  Acetic  acid  (53>  57>  92s  i36)j  cj.  (96) 


20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

11.7 
20.6 

34.8 
56.6 

88.9 
136.0 
202.3 

293.7 
417.1 

580.8 
794.0 

1  067.6 

1  414 

118.5 

C2H4O2  Methyl  formate  (126,  136 

) 

-20 

67.7 

31 . 75 

-10 

117.6 

0 

195.0 

+10 

309.4 

20 

476.4 

30 

707.9 

40 

1  029 

50 

1  451 

C2H5Br  Ethyl  bromide  (87>  89>  90>  126 

,  129) 

-20 

59 

38.40 

-10 

101 

0 

165 

+10 

257 

20 

386 

30 

564 

40 

802 

50 

1  113 

60 

1  512 

C2H5CI  Ethyl  chloride  Q2,  52) 

-30  to  +30 

26  319 

7.691 

12.7 

C2H5I  Ethyl  iodide  1 

87,  89,  93,  125,  129) 

0 

41.5 

72.5 

10 

68.5 

20 

108.5 

30 

167.5 

40 

251.5 

50 

364.0 

60 

512.0 

C2H6  Ethane  (57. s 

);  cf.  (17,  60,  115) 

-140 

14.1 

-88.63 

-130 

39.5 

-120 

94.7 

-110 

202.8 

-100 

393.8 

-  90 

705.2 

-  80 

1  182 

-  75 

1  499 

C3H60  Ethyl  alcohol  (1«,  28,  58,  59,  67,  71,  78,  129,  136,  137); 

(87)  


—  65 

0.021 

-60 

0.045 

-55 

0.087 

-50 

0.12 

—  45 

0.24 

-40 

0.39 

-35 

0.63 

Range,  °C 

A,  joule 

B  (for 

Normal 

O 

o 

Fh 

3 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

-30 

1.04 

t,  °C 

Pmm 

-25 

1.63 

35 

103.7 

-20 

2.5 

40 

135.3 

-15 

3.65 

45 

174.0 

-10 

5.6 

50 

222.2 

-  5 

8.3 

55 

280.6 

0 

12.2 

60 

352.7 

+  5 

17.3 

65 

448.8 

10 

23.6 

70 

542.5 

15 

32.2 

75 

666.1 

20 

43.9 

80 

812.6 

25 

59.0 

85 

986.3 

30 

78.8 

90 

1  187 

C2H60  Methyl  ether  (39);  cf.  (87) 

-70  to  -20 

23  025 

7.720 

-24.6 

C2Hc02  Glycol  (32) 

120 

39 

197.0 

130 

62 

140 

96.8 

150 

147.9 

160 

218.8 

170 

316.2 

180 

446.2 

190 

615.9 

C2H6S  Methyl  sulfide  (13) 


0 

10 

20 

30 

40 

172 

275.4 

418.8 

616.6 

873 

35.9 

C2H6S  Etlyylmercaptan  (13) 

8  to  45 

28  210 

7.672 

34.4 

C+LN  Dimethylamine  (12) 

6.05 

724 

15.6 

1  216 

C2IUN  Ethylamine  (12>  126) 

1 5 . 45 

724 

16.55 

C2H8Si  Dimethylsilicane  (114) 

-110 

1.6 

-20 

-  80 

29.5 

-  50 

187.5 

-  40 

316.2 

-  30 

510.0 

C3H4  Allylene  (60) 

-73  to  -13 

21  372 

7.4295 

-27.5 

C3H4Br2  2,  3-Dibromopropylene  (54) 

40 

17.2 

141.2 

60 

46.8 

80 

105.0 

100 

218.8 

120 

415.9 

130 

555.9 

C3H5CI  3-Chloropropylene,  760  mm  at  44.60°  (l27) 


C3H6C10  a-Epichlorohydrin,  760  mm  at  116.56°  (124) 
C3H6N  Propionitrile,  760  mm  at  97.20°  (127) 
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Range,  °C 
(or  t,  °C) 

A,  joule 
(or  pmm) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

C3H6  Propylene  (18>  60) 

—  95  to  —48 

19  693 

7.4463 

-47.7 

-127.4 

3 

-110.4 

15 

-  34.4 

1  307 

C3H6Br2  1,  3-Dibromopropane  (54) 


60 

80 

100 

120 

140 

150 

18.5 

45.8 

101.9 

205.1 
384.6 

515.2 

164.4 

C3H60  Acetone  (6>  28i  50>  82> 

91,  95,  112,  126) 

;  cf.  (87>  121) 

-90 

0.021 

56.10 

-70 

0.34 

t,  °c 

Pmm 

-50 

2.4 

35 

346.4 

-30 

11.2 

40 

421.5 

-10 

38.7 

45 

510.5 

5 

89.1 

50 

612.6 

+10 

115.6 

56.30 

760 

15 

147. 1 

60 

860.6 

20 

184.8 

70 

1  190 

25 

229.2 

80 

1  611 

30 

282.7 

C3H6O2  Propionic  acid  (53>  54j  96) 


20  to  140  1  46  150  |  8.715  |  140.0 

C3H602  Ethyl  formate  (136) 


-20 

22.5 

54.5 

-10 

41.5 

0 

72.4 

+10 

120.3 

20 

192.5 

30 

297.5 

40 

446.7 

50 

649.4 

60 

917.9 

70 

1  266 

C3H602  Methyl  acetate  (136) 


-20 

-10 

0 

+10 

20 

30 

40 

50 

60 

70 

19 

35.1 

62.1 

104.8 

169.8 

265.8 

400.4 
588.2 

837.5 

1  167 

57.1 

Csl+Br  Propyl  bromide  (89i  127) 

0  to  30 

32  430 

7.82i 

71.00 

CsILBr  Isopropyl  bromide  (89) 

0  to  30 

30  760 

7.722 

C3H7C1  Propyl  chloride  (12,  43,  89 

) 

0  to  50 

28  894 

7.59s 

47.2 

64.2 

1  414 

C3H7CI  Isopropyl  chloride  (89) 

0  to  30 

27  242 

7.493 

C3H7I  Propyl  iodide  (89) 


7.826  | 


Range,  °C 
(or  t,  °C) 


A,  joule 
(or  pmm) 


B  (for 
p  in  mm) 


Normal 
B.  P.,  °C 


0  to  30 


C3H7I  Isopropyl  iodide  (89) 


32  978 


7.629 


C3H7NO2  Urethane  (118) 


103 

54 

120 

103 

130 

146 

140 

203 

150 

283 

160 

392 

170 

551 

176.8 

697 

C3H7NO5  Nitroglycerol  (63);  cf.  (22) 


20 

0.00025 

30 

0 . 00083 

40 

0 . 0024 

50 

0.0073 

60 

0.0188 

70 

0.043 

80 

0.098 

90 

0.23  (some  decomposition) 

C3H8  Propane  (18>  60>  139) 


-136  to  -40 

19  037 

7.217 

-44.5 

-38.4 

1  050 

-30.85 

1  368 

C3H80  n- Propyl  alcohol  (16>  72>  136>  137) 


-45  to  -10 

47  274 

9.5180 

97.19 

0 

3.44 

t,  °C 

Pmm 

+5 

5.04 

65 

186.8 

10 

7.26 

70 

239.0 

15 

10.3 

75 

301.0 

20 

14.5 

80 

376.0 

25 

20.1 

85 

466 

30 

27.6 

90 

574 

35 

37.4 

95 

697 

40 

50 . 2 

100 

842.5 

45 

66.4 

105 

1  097 

50 

87.2 

110 

1  206 

55 

113.6 

115 

1  428 

60 

147.0 

C3H80  Isopropyl  alcohol,  760  mm  at  82.26°  (16) 


CsH80  Methyl  ethyl  ether  (*  3) 

0  to  25  1  26  262  |  7.769  |  7.~5 

C3ILO2  Methylal,  760  mm  at  42.30°  (126) 

C8H9B  Boron  trimethyl  (117) 

— 118  to  —20  1  22  171  |  7.4595  |  -20.2 

C3H9N  Propylamine,  726  mm  at  47.05°  (12) 


C4H2O3  Maleic  anhydride  (13°) 


60  to  160 

46  340 

7.825 

C+IeOs  Acetic  anhydride  (8>  77) 

100  to  140 

150 

45  585 

1  171 

8.688 

139.55 

C4H7N  Butyronitrile,  760  mm  at  117.00°  (127) 


C4H80  Methyl  ethyl  ketone  (79>  126) 


20 

77.5 

79.60 

30 

121.4 

40 

188.4 

50 

300  0 

0  to  30  I 


35  334 
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Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

C4Hg02  Butyric  acid  (53>  54>  85>  96 

) 

80  to  165 

51  103 

9.010 

162.4 

20 

0.75 

30 

1.5 

40 

3.0 

50 

5.2s 

60 

9.3s 

c4h8o2 

Isobutyric  acid  (53>  54*  92,  1 26) j  cf  (96) 

30  to  155 

48  498 

8.8193 

153.45 

10 

0.7 

C4H8O2  Ethyl  acetate  (126>  128»  136) 

-20 

6.5 

|  77.15 

-10 

12.9 

f,  °C 

Pmm 

0 

24.2 

50 

282.3 

+10 

42.8 

60 

415.3 

20 

72.8 

70 

596.3 

30 

118.7 

80 

832.8 

40 

186.3 

90 

1  133 

100 

1  520 

C4ILO2  Methyl  propionate  (136) 

-20 

5.6 

|  79.75 

-10 

11.5 

t,  °C 

Pnxm 

0 

21.9 

60 

380.3 

+10 

38.8 

70 

548.0 

20 

66.2 

80 

771.0 

30 

107.8 

90 

1  048 

40 

169.3 

100 

1  408 

50 

256.7 

C4H8O2  Propyl  formate  (136) 

-10 

11.4 

81.1 

0 

21.4 

+10 

37.8 

20 

63.9 

30 

104.1 

40 

163.6 

60 

364.9 

70 

523.9 

80 

734.5 

90 

1  003 

100 

1  343 

C4H9Br  Butyl  bromide, 

760  mm  at  101.60°  (127) 

C4H10  Butane  Q8.  *39) 

-100  to  +12 

23  450 

7.39s 

-0.3 

C4H10  Isobutane  Q9,  98.  439) 

-115  to  -34 

21  273 

7.25 

-13.4 

-30 

463 

-25 

544 

-20 

646 

-15 

745 

C4H10O  n-Butyl  alcohol  (16>  54>  127) 

75  to  117.5 

4  6774 

9.1362 

117.71 

20 

4.39 

t,  °C 

Pmm 

25 

6.44 

55 

44.9 

30 

9.52 

60 

59.2 

35 

13.1 

65 

77.7 

40 

18.6 

70 

112.3 

45 

24.9 

75 

131.3 

50 

33.7 

Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

C4H10O  Isobutyl  alcohol  (16>  68);  cf.  (96i  138) 


60 

99.1 

70 

158.5 

80 

248.9 

90 

384.6 

100 

583.5 

110 

845.3 

120 

1  197 

130 

1  668 

C4H10O  sec.-Butyl  alcohol,  760  mm  at  99.53°  (16) 
iert.-Butyl  alcohol,  760  mm  at  82.55°  (137) 


C4H10O  Ethyl  ether  (28,  58,  72,  126,  136) 


-100 

0.05 

34.60 

-  80 

0.6 

t,  °C 

Pmm 

-  60 

4.1 

20 

442.2 

-  40 

19.0 

25 

537.0 

-  30 

37.6 

30 

647.3 

-  10 

112.3 

35 

775.5 

0 

185.3 

40 

921.3 

+  5 

233.2 

45 

1  090 

10 

291.7 

50 

1  277 

15 

360.7 

C4H10O  Methyl  propyl  ether  (14) 


—0.5  to  +40  |  28  952  |  7.729  |  38.8 


C4H10S  Ethyl  sulfide  (13) 


10 

43.1 

20 

63.8 

30 

94.0 

40 

137.0 

50 

199.5 

60 

283.5 

70 

393.6 

80 

539.5 

90 

724.4 

C4H11N  Diethylamine  (12) 


54.0 

724 

75.2 

1  345 

C5H4O2  Furfural,  760  mm  at  161.7°  (61) 
C6H6N  Pyridine,  760  mm  at  115.50°  (126) 
C6H9N  Valeronitrile,  760  mm  at  140.65°  (127) 


C6H10O2  Valeric  acid  (33»  34) 


60 

80 

100 

120 

130 

140 

150 

160 

170 

180 

2.07 

9.3 

28.2 

70.5 

106.9 

159.6 
234.5 
336.1 
475.3 

660.7 

184.4 

C6Hio02  Isovaleric  acid  (53>  96) 

10 

0.2 

30 

0.75 

50 

2.9 

70 

9.4 

90 

27.3 

110 

69.8 

130 

159.8 

150 

338.3 
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Range,  °C 

A,  joule 

B  (for 

Normal 

Range,  °C 

A,  joule 

B  (for 

Normal 

o' 

<r-u 

O 

O 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

(or  t,  °C) 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

C6Hi0O2  Isobutyl  formate  (64) 

C5EL2O  Amyl  alcohol  (38>  127) 

35 

62 

98.2 

0 

0.6 

137.75 

40 

84 

10 

1.3 

50 

139 

20 

2.8 

60 

200 

40 

10.6 

70 

294 

60 

34.1 

80 

417 

80 

95.1 

90 

586 

100 

233 . 3 

95 

687 

110 

350.3 

120 

C5H10O2  Ethyl  propionate  (64>  126>  136) 

130 

730.8 

-10 

4.05 

99.10 

0 

8.3 

+10 

15.55 

20 

27.75 

40 

77.9 

60 

188.0 

80 

403.6 

100 

785.0 

120 

1383 

C5IL0O2  Methyl  w-butyrate  (136) 

-10 

3.5 

102.65 

0 

7.3 

t,  °C 

Pmm 

+  10 

13.8 

70 

250.3 

20 

24.5 

80 

361.4 

30 

41.9 

90 

507 . 0 

40 

69  2 

100 

700.7 

50 

109.6 

110 

941.0 

60 

167.5 

120 

1  247 

C6Hi0O2  Methyl  isobutyrate  (136) 


Ci,H i0O2  Propyl  acetate  (1>  136) 


C5H12  n- Pentane  (136) 


-20  to  +50 


27  691 


7.558 


36.1 


C6H12  Isopentane  (126>  136) 


C5H12O  Isoamyl  alcohol  (96>  137) 


-10 

6.2 

92.2 

0 

12.1 

t,  °C 

Pmm 

+10 

22.4 

70 

355.2 

20 

38.9 

80 

505.0 

30 

65.4 

90 

707.0 

40 

104.7 

100 

956.0 

50 

162.0 

110 

1  269 

60 

243.8 

-10 

3.6 

101.7 

0 

7.0 

+20 

25.0 

40 

70.9 

60 

171.9 

80 

373.0 

90 

525.0 

100 

723.8 

110 

976.1 

120 

1  291 

-30 

58.55 

27.95 

-20 

100.00 

-10 

164.05 

0 

257 . 35 

+  10 

390.4 

20 

572.2 

30 

819.0 

40 

1  140.5 

50 

1  535.7 

10 

1.0 

132.05 

20 

2.3 

40 

9.7 

60 

33.3 

80 

95.9 

100 

238.6 

110 

358.6 

120 

523.3 

130 

743.2 

140 

1  033 

150 

1  400 

C5H12O  Ethyl  propyl  ether  (14) 


0 

52.5 

64.0 

10 

89.1 

20 

143.3 

30 

219.8 

40 

326.6 

50 

472 . 1 

60 

666.0 

C6H4N205  2,  3-Dinitrophenol,  0.128  mm  at  100°  (101) 

2,  +Dinitrophenol,  0.294  mm  at  100°  (101) 

2,  5-Dinitrophenol,  0.506  mm  at  100°  (101) 

2,  6-Dinitrophenol,  0.117  mm  at  100°  (101) 

3,  4- Dinitro phenol,  0.00664  mm  at  100°  (101) 
3,  5-Dinitrophenol,  0.0098  mm  at  100°  (105) 

Cell  5  As  Cl  2  Phenylarsine  dichloride  (5) 


0  to  45 


60  578 


9.150 


CeHsBr  Bromobenzene  (72>  94>  126>  136);  cf.  (f4) 


-26  to 
+30 
40 
50 
60 
70 
80 
90 
100 
110 


-15 


42  500 
5.67 
9.99 
16.96 
27.61 
43.55 
66.22 
97.72 
141.1 
198.7 


8.075 


156.15 


t,  °C 


P™ 


120 

130 

140 

150 

160 

170 

180 

190 


274.9 
372 . 65 
495.8 
649 . 05 
846.0 
077 
351 
684 


CsHsCl  Chlorobenzene  (72>  126>  136) 


-35  to 
0 

+  10 
20 
30 
40 
50 
60 
70 
80 


-15 


42  250 
2.52 
4.86 
8.76 
15.45 
26.00 
41.98 
65.54 
97.90 
144.75 


8.500 


132.00 


t,  °C 


90 

100 

110 

120 

130 

140 

150 

160 


Pu 


208.35 
292.75 
402 . 55 
542 . 80 
718.95 
939.4 
206 
534 
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Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(OF  Pram) 

p  in  mm) 

B.  P.,  °C 

C6H6F  Fluorobenzene  (136) 


-20 

6.15 

85.2 

-10 

11.55 

t,  °C 

Pmm 

0 

20.92 

60 

325.1 

+  10 

36.40 

70 

463.5 

20 

60.54 

80 

644.9 

30 

96.61 

90 

883 

40 

149.6 

100 

1  177 

50 

223.9 

110 

1  542 

CeH5I  Iodobenzene  (28>  72>  94>  136) 

-30  to  +18 

43  000 

7.500 

188.45 

30 

1.48 

t,  °C 

Pmm 

40 

2 . 24 

140 

204.9 

50 

4.85 

150 

276.7 

60 

8.30 

160 

367.3 

70 

13.65 

170 

479.7 

80 

21.78 

180 

618.7 

90 

33.50 

190 

793.0 

100 

50.23 

200 

991.0 

110 

73.88 

210 

1  232.0 

120 

105.4 

220 

1  520.0 

130 

148.3 

C6H5NO2  Nitrobenzene  (54>  126) 


C6H6N03  o-Nitrophenol,  2.92  mm  at  100°  (lox) 
m-Nitrophenol,  0.196  mm  at  100°  (101) 
p-Nitrophenol,  0.828  mm  at  100°  (1Q1) 


CeHs  Benzene  (2>  26>  31>  54>  62»  91>  107>  127>  136) 


0  to  42 
42  to  100 


34  172 
32  295 


*  Known  to  be  very  pure  by  freezing  point. 


112  to  209 

48  955 

8.192 

210.85 

80 

7.5 

90 

12.9 

100 

20.85 

110 

32.5 

7 . 9622 

80.25 

7.6546 

80.10 

80.15 

79.71* 

80.12 

Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(or  pmm) 

p  in  mm) 

B.  P.,  °C 

CeHeN202  o-Nitroaniline  (41»  104) 


150  to  260 

63  881 

8 . 8684 

284.11 

100 

0.73 

265 

466.7 

270 

538.5 

275 

627.4 

• 

(Some  decomposition  occurs) 

280 

743.6 

285 

922.0 

CeHoN-AE  m-Nitroaniline  (*»,  104) 


95 

7.0 

228.5 

100 

9.0 

t,  °c 

Pmm 

110 

14.8 

180 

203.5 

120 

23.1 

190 

274.2 

130 

35.1 

200 

363.1 

140 

52.1 

210 

476.4 

150 

75.9 

220 

616.6 

160 

107.2 

230 

783.4 

170 

149.6 

170  to  260 

65  880 

8.8188 

306 

100 

0.16 

265 

265.6 

270 

304.2 

(Some  decomposition  occurs) 

280 

433.4 

290 

653.2 

C6H6N2O2  p-Nitroaniline  (lx>  104) 


190  to  260 

77  345 

9.5595 

100 

0.032 

265 

116.8  ] 

270 

155.0  [ 

(Rapid  decomposition  occurs) 

275 

210.6  j 

1 

CeHcN3  Phenyl  azoimide  (20) 


75 

33 

8 

80 

41 

8 

85 

52 

0 

90 

63 

6 

95 

79 

1 

CelleO  Phenol  (9);  cf.  ( 


54i 


116  to  180 


49  644 


8.587 


181.2 


C6H602  Hydroquinol  (110) 


150 

4.0 

170 

15.2 

190 

37.7 

200 

55.7 

210 

79.8 

230 

158.5 

250 

291.8 

270 

509.3 

CeH7N  Aniline  (9,  42»  126) ;  c/.  (84) 


CeHeCIN  o-Chloroaniline  (54>  1 0 4 , 

145  to  185 

45  951.6 

8.1278 

184.3 

80 

7.7 

208.8 

50 

2.4 

184.07 

90 

13.0 

t,  °C 

Pmm 

60 

5.7 

100 

20.7 

160 

199.1 

70 

10.6 

110 

32.1 

1 70 

269.8 

80 

18.0 

120 

48.4 

180 

358.5 

90 

29.2 

130 

71.0 

190 

472.1 

100 

45.7 

140 

101.9 

200 

608 . 2 

110 

69.2 

150 

144.6 

210 

778.0 

120 

96.6 

- - - 

130 

144.5 

CeHeCIN  m-Chloroaniline  (54>  104) 

140 

204.0 

C6H10O4  Glycol  diacetate  (122) 


100 

24 

190.6 

110 

45 

t,  °C 

Pmm 

120 

70 

160 

315 

130 

106 

170 

425 

140 

158 

180 

573 

150 

225 

190 

748 

CeHioOe  Methyl  tartrate  (38) 


155  to  175 


50  670 


7.36 
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Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(Of  Pmm) 

p  in  mm) 

B.  P.,  °C 

C6Hi2  Butylethylene  (132) 

0 

52.6 

65.9 

10 

86.9 

20 

138.8 

30 

212.7 

40 

314.9 

50 

452.1 

60 

631.3 

65 

738.9 

C6Hi2  Cyclohexane  (27>  127>  136) 

0 

27.55 

80.75 

10 

47.05 

20 

76.9 

30 

121.3 

40 

181.6 

50 

269.2 

60 

385.0 

70 

540.8 

80 

741.3 

90 

992 

100 

1  304 

CeH^CL  Caproic  acid  (53) 

80 

2.5 

90 

5.3 

100 

10.6 

110 

18.9 

120 

31.4 

130 

51.0 

135 

62.6 

C6H12O2  Isocaproic  acid  (53>  54) 


70 

80 

100 

120 

140 

150 


1.9 

4.0 

13.9 

39.3 

94.4 
141.0 


|  198.6 

t,  °C 

Pmm 

160 

204.2 

170 

290.4 

180 

407.4 

190 

564.9 

C6H12O2  Amyl  formate,  760  mm  at  123.25°  (135) 
C6H12O2  Isoamyl  formate  (64) 


50 

60 

70 

80 

90 

100 

110 

120 

49 

79 

121 

180 

258 

360 

493 

679 

123.5 

CeHnCh  Ethyl  butyrate  (64) 

45  to  121 

39  318 

8.093 

121.0 

CeH, 

2O2  Isobutyl  acetate,  25  to  115° 

(158) 

C6H1202  Propyl  propionate  (64) 

45  to  125 

39  221 

8.0525 

123.0 

CeHi 4  Diisopropyl  (136) 

-10 

0 

+  10 
20 
30 
40 


44.7 

76.0 

123.5 

190.5 
285.1 

411.6 


Range,  °C 

A,  joule 

B  (for 

(or  t,  °C) 

(or  pmm) 

p  in  mm) 

Normal 
B.  P.,  °C 


CeHi  4  Hexane  (30>  72>  132>  136) 


-83  to  -50 
-50  to  -10 
-10  to  +90 

36  702 

35  162.7 

31  679 

8.782 

8.399 

7.724 

68.95 

C6Hi40  Methylisobutyl  carbinol,  760  mm  at  131.82°  (16) 

CeH^O  Dipropyl  ether  (14) 

8  to  90 

34  295 

7.821 

89.5 

C6Hi6B  Boron  triethyl  (117) 

0 

12.5 

20 

39.8 

40 

104.7 

60 

236.6 

70 

331.9 

80 

455.0 

C7H4CI2O  o-Chlorobenzoyl  chloride  (49) 

100  to  122 

52  742 

8.396 

C7H4CI2O  wi-Chlorobenzoyl  chloride  (49) 

94  to  117 

49  870 

8.086 

| 

C7H4CI2O  p-Chlorobenzoyl  chloride  (49) 

97  to  120 

53  848 

8.619 

| 

C7H6C10  Benzoyl  chloride  (49>  54 

) 

140  to  200 

45  416 

7.9245 

197.3 

40 

1.1 

t, ,  °C 

Pmm 

50 

2.4 

100 

33.9 

60 

4.8 

110 

51.4 

70 

8.2 

120 

75.1 

80 

13.6 

130 

107.8 

90 

21.8 

140 

152.0 

C7II0CIO2  o-Chlorobenzoic  acid,  0.298  mm  at  100°  (103) 
m-Chlorobenzoic  acid,  0.333  mm  at  100°  (103) 
p-Chlorobenzoic  acid,  0.94  mm  at  100°  (103) 
CjH6N  Benzonitrile  (54>  126) 


60 

6.3 

191.30 

70 

10.5 

t,  °C 

Pmm 

80 

17.0 

150 

254.7 

90 

27.2 

160 

338.8 

100 

42.7 

170 

445.7 

110 

65.0 

180 

582.1 

120 

94.2 

190 

748.2 

130 

135.5 

140 

187.3 

C7H6NO  Phenyl  isocyanate  (20) 

75 

36.3 

80 

45.3 

85 

55.9 

90 

68.2 

95 

83.9 

|  57.95 

t,  °C 

Pmm 

50 

584.8 

60 

807 

70 

1  093 

80 

1  444 

C7H6NO3  o-Nitrobenzaldehyde,  0.0188  mm  at  100°  (102) 
m-Nitrobenzaldehyde,  0.0132  mm  at  100°  (102) 
7>-Nitrobenzaldehyde,  0.0090  mm  at  100°  (102) 
C7H6N04  o-Nitrobenzoic  acid,  0.0605  mm  at  100°  (103) 
m-Nitrobenzoic  acid,  0.0212  mm  at  100°  (103) 
_ p-Nitrobenzoic  acid,  0.0059  mm  at  100°  (103) 

C7H5N3O6  Trinitrotoluene  (66) 


80 

0.042 

85 

0.053 

90 

0.067 

95 

0.085 

100 

0.106 
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Range,  °C 
(or  t,  °C) 

A,  joule 

(OF  pmm ) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

Range,  °C 
(or  t,  °C) 

A,  joule 

(OF  Pmm) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

CjHeO  Benzaldehyde  (54) 

C7H80  p-Cresol  (33);  cf.  (34) 

30 

40 

50 

60 

70 

80 

90 

100 

110 

l.l 

2.3 

5.0 

8.9 

15.3 

27.7 

39.8 

60.5 

90.7 

178.3 

60 

70 

80 

90 

100 

110 

120 

130 

1.7 

3.3 

6.17 

10.8 

18.3 

30.1 

47.4 

71.0 

|  202.1 

t,  °c  | 

Pmm 

t,  °c  | 

Pmm 

120 

130 

140 

150 

160 

170 

180 

132 

188 

263 

353 

469 

614 

790 

140 

150 

160 

170 

180 

190 

105.0 

152.1 

216.8 

300.0 

407.4 

548.3 

C7H80  Anisole,  760  mm  at  153.80°  (126) 

C7H602  Benzoic  acid  (54>  103) 

C7H9N  Methylaniline  (74);  cf.  (54 

100 

140 

150 

160 

170 

180 

190 

200 

1.79  (Steam  distillation)  | 

249 

14.0 

23.6 

36.3 

55.8 

81.6 

119.1 

171.3 

t,  °C  | 

Pmm 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

1.0 

2.5 

4.4 

7.5 

12.1 

19.6 

31.5 

49.3 

72.8 

104.0 

195.70 

210 

220 

230 

240 

250 

239 

331.5 

451 

597 

780 

t,  °C 

Pmm 

140 

150 

160 

170 

180 

190 

200 

147.6 

207.1 

286.0 

380.9 

502.6 

654.5 

843.5 

C7H603  o-Hydroxybenzoic  acid,  0.862  mm  at  100°  (103) 
m-Hydroxybenzoic  acid,  0.257  mm  at  100°  (103) 
p-Hydroxybenzoic  acid,  0.025  mm  at  100°  (103) 

C7H7N02  o-Nitrotoluene  (11>5);  cf.  ( 

54) 

C7H9N  o-Toluidine  (H-s);  cf.  (34) 

50  to  225 

48  114 

7.9728 

220 . 38 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

1.1 

2.1 

3.7 

6.4 

10.5 

17.3 

27.2 

41.7 

62.3 

91.2 

199 . 84 

C7H7N02  m-Nitrotoluene  C11-5) 

t,  °C 

Pmm 

55  to  235 

50  128 

8.0655 

231.87 

140 

150 

160 

170 

180 

190 

200 

205 

129.9 

180.5 

250.2 

338.0 

450.2 

590.7 

762.9 

863.9 

C7H7N02  p-Nitrotoluene  f11-5);  cf.  (54) 

80  to  240 

49  950 

7.9815 

238.34 

C7H8  Toluene  (4>  28,  91,  126);  c/.  (54) 

-92  to  +15 
30 

40 

50 

60 

70 

39  198 

36.7 

59.1 

92.6 

139.5 

202.4 

8.330 

110.70 

t,  °C 

Pmm 

80 

90 

100 

289.7 

404.6 

557.2 

C7H9N  m-Toluidine  (”-5);  cf.  (54) 

C7H80  Benzyl  alcohol  (54) 

45 

1.3 

202 . 86 

100  to  135 

59  491 

9.5152 

203.9 

50 

1.9 

t,  °C 

Pmm 

135  to  205 

53  118 

8.6977 

60 

3.4 

150 

162.6 

61 

1 

70 

5.7 

160 

224.9 

80 

4.7 

80 

9.4 

170 

305.9 

90 

8.7 

90 

1  nn 

15 . 2 

OQ  Q 

180 

410.6 

C7H80  o-Cresol  (33);  cf.  (34) 

no 

ZjO  .  \J 

36.7 

190 

200 

541.9 

706.7 

50 

1.87 

190.5 

120 

54.8 

205 

803.4 

60 

3.55 

t,  °C 

Pmm 

130 

80.4 

70 

6 . 5 

130 

109.4 

140 

115.5 

80 

11.5 

140 

158.1 

90 

19.4 

150 

222.9 

C7H9N  p-Toluidine  f11*5);  cf.  (54 

) 

100 

31.6 

160 

308.3 

40 

1.1 

|  200.35 

110 

49.2 

170 

421.2 

50 

2.0 

t,  °C 

Pmm 

120 

74.1 

180 

566.9 

60 

3.7 

150 

177.2 

C7HsO  wj-Cresol  (33);  cf.  (54) 

70 

on 

o .  6 

10  5 

160 

244.0 

60 

1.76 

202.2 

90 

16.9 

170 

180 

330.6 

441.3 

70 

3.4 

t,  °C 

Pmm 

100 

26.6 

1Q0 

580  4 

80 

6.37 

140 

106.9 

110 

40.6 

200 

753.0 

90 

11.3 

150 

154.2 

120 

60.6 

205 

854.2 

100 

19.05 

160 

219.3 

130 

88.4 

110 

31.0 

170 

302.7 

140 

126.3 

120 

48.6 

180 

411.2 

130 

72.5 

190 

549.6 

C7H14  Methylcyciohexane,  760  mm  at  101.20  (127) 
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Range,  °C 
(or  t,  °C) 


A,  joule 

B  (for 

Normal 

Range,  °C 

A,  joule 

B  (for 

(or  pmm) 

|  p  in  mm) 

B.  P.,  °C 

(or  t,  °C) 

(or  Pmm) 

p  in  mm) 

C7H14O2  Heptylic  acid  (53>  54) 


90 

1.9 

221.0 

100 

4.1 

t,  °c 

Pmm 

120 

15.1 

190 

288.4 

140 

42.3 

200 

400.9 

160 

97.5 

210 

549.6 

170 

141.7 

220 

741.3 

180 

204 . 2 

C7H14O2  Isopropyl  isobutyrate  (135) 


10 

20 

40 

60 

80 

100 

120 

140 


6.5 

11.9 
35.0 
89.0 

201.1 
406.0 

743.9 
1  290 


120.75 


Normal 
B.  P.,  °C 


C8H803  Methyl  salicylate  (84) 


175  to  215 

48  670 

8.008 

222.89 

216 

645.5 

218 

677.2 

220 

710.2 

222 

744.3 

224 

779.8 

225 

798.1 

C7H16  Heptane  (72,  136) 

-63  to  -40 

37  358 

8.2585 

98.42 

0 

11.45 

t,  °C 

Pmm 

+  10 

20.5 

80 

426.6 

20 

35.5 

90 

588.8 

30 

58.35 

100 

795.2 

40 

92.05 

110 

1  047 

50 

140.9 

120 

1  367 

60 

208.9 

70 

302.3 

c8h4o3 

Phthalic  anhydride  (56>  57>  70);  cf.  (86) 

160  to  285 

54  920 

8.022 

284.6 

CsH8C1NO 

o-Chloroacetanilide,  0.94  mm  at  100°  (104) 

TO-Chloroacetanilide,  0.078  mm  at  100°  (104) 

p-Chloroacetanilide,  0.92  mm  at  100°  (104) 

C8H8N2O3 

o-Nitroacetanilide,  0.12  mm  at  100°  (104) 

m-Nitroacetanilide,  0.007  mm  at  100°  (104) 

p-Nitroacetanilide,  0.008  mm  at  100°  (104) 

C8H80  Acetophenone  (10>  39»  54) 

30  to  100 

55  117 

9.1352 

198.5 

100  to  194 

49  141 

8.3170 

(at  715  mm) 

CsHsCL  Phen3dacetic  acid,  0.541  mm  at  100°  (103) 

C8H802  Methyl  benzoate  (54) 

60 

3.9 

197.5 

70 

6.8 

t,  °C 

Pmm 

80 

11.5 

140 

136.2 

90 

18.6 

150 

190.5 

100 

29.2 

160 

260.9 

110 

45.0 

170 

351.6 

120 

66.7 

180 

472.1 

130 

96.3 

190 

625.9 

C8H803  3-Hydroxytoluene-2-carboxylic  acid,  0.982  mm  at  100° 

(103) 

3- Hydroxytoluene-4-carboxylic  acid,  0.507  mm  at  100° 

(103) 

4- Hydroxytoluene-3-carboxylic  acid,  0.462  mm  at  100° 

(103) 

5- Hydroxytoluene-3-carboxylic  acid,  0.151  mm  at  100° 

(103) 

4-Hydroxytoluene-2-carboxylic  acid,  0.0073  mm  at  100° 

(i°3) 


CstlgFO  p-Fluorophenetole,  762  mm  at  172.70°  (12°) 


CsHio  Ethylbenzene  (132) 


0 

5.9 

|  133.91 

10 

9.6 

t,  °C 

pmm 

20 

15 . 3 

90 

223.1 

30 

23 . 75 

100 

307 . 0 

40 

36.1 

110 

414. 15 

50 

53.8 

120 

545.9 

60 

78.65 

130 

695 . 95 

70 

113.0 

80 

160.0 

C8H10  o-Xylene  (I32) 


0 

4.0 

143.61 

10 

6.4 

t,  °C 

Pmm 

20 

10.05 

90 

153.5 

30 

15.55 

100 

213.1 

40 

23.7 

110 

291.7 

50 

35.5 

120 

393.85 

60 

52.4 

130 

524.6 

70 

76.15 

140 

689.9 

80 

108.9 

C8Hio  w-Xylene  (127,  132) 


0 

1.75 

139.00 

10 

3.45 

t,  °c 

Pmm 

20 

6.43 

90 

168.05 

30 

11.43 

100 

238.22 

40 

19.48 

110 

330 . 33 

50 

31.94 

120 

448.85 

60 

50.59 

130 

598.59 

70 

77.62 

140 

784.64 

80 

115.72 

CsHio  p-Xylene  (127>  133) 

0 

8.29 

|  138.30 

10 

11.52 

t,  °C 

Pmm 

20 

16.35 

90 

197.48 

30 

23.52 

100 

270 . 46 

40 

34.00 

110 

364 . 23 

50 

49.22 

120 

481.33 

60 

70.64 

130 

624 . 93 

70 

100.76 

140 

794 . 84 

80 

142.04 

CsHio 

0  Phenetole,  760  mm  at  172.00° 

(119) 

CgHuN  Dimethylaniline  (74);  cf.  (54) 

40 

2.5 

193.50 

5G 

AH 

4.1 

A  C 

t,  °C 

Pmm 

163.9 

227.1 
307.0 

408.1 
536.0 

695.4 

787.5 
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Range,  °C 
(or  t,  °C) 


A,  joule 
(or  Pmm) 


B  (for 
p  in  mm) 


Normal 
B.  P.,  °C 


CsHnN  Ethylaniline  (74);  cf.  ( 


54) 


40 

1.1 

50 

2.4 

60 

4.0 

70 

6.1 

80 

10.0 

90 

16.0 

100 

24.0 

110 

36.4 

120 

54.5 

130 

79.0 

140 

112.0 

204.72 


t,  °C 


150 

160 

170 

180 

190 

200 

210 


158.0 

218.8 

296.0 

394.2 

51S.0 

674.4 

867.0 


CsfLeO*  n-Caprylic  acid  (53) 


95 

0.8 

100 

1.6 

110 

3.8 

120 

7.6 

130 

14.2 

140 

24.3 

150 

39.0 

160 

61.0 

C8Hi8  2,  5-Dimethylliexane  (124»  136) 


10 

13.0 

108.53 

0 

5.9 

20 

23.0 

10 

7.0 

30 

38.5 

20 

8.7 

40 

61.8 

30 

11.3 

50 

95.9 

40 

15.05 

70 

213.3 

50 

20.5 

90 

426.6 

60 

28.3 

100 

578.8 

70 

39.4 

120 

1  020 

80 

54.9 

130 

1  319 

90 

76.45 

CgHis  w-Octane  (72>  132>  136) 


-35 

0.17 

125.8 

-30 

0.28 

t,  °C 

Pin  in 

-20 

0.64 

80 

174.8 

-10 

1.39 

90 

253.4 

0 

2.94 

100 

353.6 

+  10 

5.62 

110 

481.9 

20 

10.45 

120 

646.4 

30 

18.40 

130 

859 

40 

30.85 

140 

1  114 

50 

49.35 

150 

1  425 

60 

77.55 

70 

117.9 

C9H7N  Quinoline  Q33) 


180  to  240 

49  720 

7.969 

80 

3.1 

90 

5.2 

100 

8.5 

110 

13.4 

120 

20.7 

130 

31.0 

140 

45.3 

150 

65.3 

160 

91.4 

170 

127.0 

237.2 


C9Uio02  Hydratropic  acid,  0.293  mm  at  100°  0  03) 


30 

40 

50 

60 

70 

80 


0 

10 

20 

30 

40 

50 

60 

70 

80 


16.45 
23 . 05 
32.5 

45.8 
64.35 

89.9 


C9Hi2  w-Propylbenzene  (132) 


6.25 

7.7 

10.0 

13.55 

18.8 

26.6 

38.0 

54.4 

77.65 


t,  °C 


C9Hj2  Pseudocumene  (132) 


t,  °C 


C9Hi2  Mesitylene  (132) 


Range,  °C 
(or  t,  °C) 

A,  joule 

(or  Pmrn) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

C9H 1 2  Cumene  (132) 

0 

6.45 

1  154.73 

10 

on 

8.65 

t,  °C 

Pmm 

C9Hi3N  Dimethyl-o-toluidine  (54) 


90 

124.45 

100 

170.5 

110 

230 . 95 

120 

309.0 

130 

407 . 55 

140 

530.1 

150 

679.7 

156.28 


90 

110.05 

100 

154.4 

110 

213.6 

120 

291.0 

130 

389.6 

140 

511.9 

150 

659.1 

169 . 33 


Vn 


100 

105.95 

110 

145.8 

120 

198.55 

130 

267.6 

140 

355.9 

150 

466.8 

160 

603.9 

0 

15.6 

161.94 

10 

20.45 

t,  °C 

Pmm 

20 

27. 15 

100 

247 . 25 

30 

36.4 

110 

309 . 55 

40 

48.9 

120 

381 . 1 

50 

65.55 

130 

461.7 

60 

87.35 

140 

550 . 05 

70 

115.45 

150 

643 . 55 

80 

150.8 

160 

740 . 35 

90 

194.45 

105  to  185 

60 

70 

80 

90 

100 

45  260 

7.0 

12.3 

20.2 

32.1 

49.4 

S.043 

184.8 

C9Hi3N  Dimethyl-p-toluidine  (54 

) 

135  to  211 

48  502 

8.124 

210.0 

80 

6.9 

90 

12.0 

100 

19.5 

110 

30.8 

120 

46.6 

130 

68.55 
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Range,  °C 
(or  t,  °C) 

A,  joule 
(or  pmm) 

B  (for 
p  in  mm) 

N  ormal 

B.  P.,  °C 

Range,  °C 
(or  t,  °C) 

A,  joule 

(OF  Pmm) 

B  (for 
p  in  mm) 

Normal 

B.  P.,  °C 

C9H1802  Pelargonic  acid  (53) 

C10H, 4  Cymene  (132) 

100 

0.3 

t,  °C 

Pmrn 

0 

4.65 

174.98 

110 

1.2 

150 

20.5 

10 

5.2 

t,  °C 

Pmm 

120 

130 

140 

3.0 

6.3 

12.2 

160 

170 

32.5 

51.5 

20 

30 

40 

6.3 

8.15 

10.95 

100 

110 

120 

87.85 

122.85 

169.25 

C9H1SO2  Isobutyl  valerate  (64) 

50 

15.15 

130 

229 . 45 

90  to  170 

44  482 

8.143 

168.4 

60 

70 

80 

90 

21.4 

30.45 

43.55 

62.1 

140 

304.65 

C10H7Br  a-Bromonaphthalene  (54>  84) 

150 

398.0 

110 

3.55 

2S1. 1 

160 

170 

519.6 

672.7 

120 

5.55 

t,  °C 

'Prom 

130 

8.5 

230 

232.6 

U10H14  lsobutvlbenzene 

140 

150 

160 

180 

200 

220 

12.8 

18.9 

27.4 

54.9s 

102.4 

178.7 

240 

300.3 

0 

2.55 

167.41 

250 

381.5 

10 

3.65 

t,  °C 

Pmm 

260 

270 

280 

482 . 0 

604.0 

743.0 

20 

30 

40 

50 

5 . 3 

7.75 

11.4 

16.8 

100 

110 

120 

130 

140 

150 

104.5 

145.7 

200 . 35 
271.85 

363.2 

478.3 

C10H7CI  a-Chloronaphthalene  (54) 

60 

24.6 

100 

3.8 

259.3 

70 

35.85 

110 

6.5 

t,  °c 

Pmra 

80 

90 

51.75 

74.0 

160 

627.1 

120 

10 . 5 

200 

220 

178.2 

304.8 

130 

16.3 

C10H16N  Diethylaniline  (74);  cf.  (34) 

140 

150 

160 

180 

24.5 

35.7 

51.05 

98.5 

230 

390.4 

50 

1.6 

216.27 

240 

497.7 

60 

70 

SO 

2.7 

t,  °C 

Pmm 

250 

622.0 

4.2 

6.8 

150 

160 

170 

180 

113.5 

158.0 

216.0 

291  7 

C10H8  Naphthalene  (9.  23,  si,  71,  73,  108, 

in) 

90 

10.0 

120  to  200 

47  362 

7.927 

218.0 

100 

16.2 

85 

9.8 

t,  °C 

Pmm 

110 

25.1 

190 

386.9 

90 

100 

110 

225 

230 

12 . 5 

IS. 9 

28.3 

887 

988 

235 

240 

245 

1 

1 

1 

098 

218 

347 

120 

130 

140 

38.2 

56.2 

80.6 

200 

210 

220 

504.0 

651.0 

837.0 

250 

1 

487 

ChTIuO  Camphor  (83>  no) 

CioHgO  a-Naphthol  (n-5) 

180 

380 

208 . 25 

110 

1.7 

288.01 

190 

200 

490 

624 

120 

2.8 

t,  °C 

130 

4.6 

Pmm 

CioH18  Decahydronaphthalene  (46 

) 

220 

230 

139.0 

185.2 

140 

7.4 

100 

49.5 

t,  °C 

Pmm 

150 

160 

11.5 

17.9 

240 

250 

243.2 

315.4 

130 

150 

140 

261 

170 

459 

170 

180 

190 

200 

210 

25.8 

37.5 

53.5 

74.7 

02.9 

260 

403.7 

C10H20O2  Capric  acid  (53) 

270 

511.3 

120 

0.5 

t,  °C 

Pmm 

2S0 

290 

295 

639.6 

797.3 

879.1 

130 

140 

150 

1.9 

4.5 

8.8 

170 

180 

190 

25.4 

40.2 

62.9 

Ci0H8O  /3-Naphthol  (n.s) 

160 

15.4 

130 

3.6 

|  294 . 85 

CioH22  2,  6-Dimethyloctane  (136) 

140 

150 

160 

5 . 8 

9.0 

13.6 

t,  °C 

Pmm 

0 

0.6 

|  158.6 

230 

240 

250 

260 

270 

280 

290 

149.8 

198.5 

259.9 

336.2 

430.0 

15 

30 

45 

60 

75 

1.9 

5.0 

11.7 

24.7 

48.0 

t,  °C 

Pmm 

170 

180 

190 

200 

20.2 

29.5 

42.1 

59.2 

90 

105 

120 

140 

87.3 

150.1 

247.0 

453.2 

210 

220 

81.9 

111.5 

.  O 

685.1 

Ci2II9N  Carbazole  (71>  ") 

300 

848.7 

244  to  352 

64  715 

8.280 

354.76 

) 

250 

65.0 

C 

10-CI12  1  GtranyQronapntnaiene 

t ,  °C 

Pmm 

100 

26.3 

t,  °C 

260 

87.9 

Pmm 

290 

191  2 

140 

160 

118 

219 

200 

207 

646 

753 

270 

280 

115.7 

149.7 

300 

310 

242.0 

303.8 
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Range,  °C 

A,  joule 

B  (for 

Normal 

(or  t,  °C) 

(or  pmm ) 

'p  in  mm) 

B.  P.,  °C 

C12H9N  Carbazole. — ( Continued ) 

320 

378.5 

t,  °C  | 

Pmm 

330 

467.7 

350 

695.8 

340 

573.0 

C12H10  Acenaphthene  (71) 

147  to  288 

54  279 

8.033 

277.0 

C12Hi0  Diphenyl  (si) 

210 

243 

|  255 

220 

330 

t,  °C 

Pmm 

225 

376.5 

240 

542.9 

230 

426.6 

245 

609.5 

235 

482 

250 

681.6 

C12Hi0AsC1  Diphenylarsine  chloride  (5) 

25  to  75 

62  952 

7 . 8930 

CnHioO  Phenyl  ether  (14-5) 

153.0 

42.6 

259 

158.0 

51.8 

t,  °C 

Pmm 

165.0 

66.8 

168.0 

73.3 

Ci2H„N  Diphenylamine  (43) 

278  to  284 

57  35o 

8.088 

286 

544 

t,  °C 

Pmm 

287 

565 

288 

600 

Ci2H2402  Laurie  acid  (40>  88) 

164  to  205 

74  386 

9.768 

100 

0.058 

C13H10  Fluorene  (71) 

161  to  300 

56  615 

8.059 

297.9 

CnHioO  Benzophenone  (51) 

260  to  308 

58  221 

8.137 

305.4 

C13Hi2  Diphenylmethane  (24) 

217  to  283 

52  360 

7.967 

264.5 

Ci4H802  Anthraquinone  (73);  cf.  (110) 

285  to  370 

63  985 

8.002 

379.8 

380 

763.4 

C 

14H10  Anthracene  (71>  73);  cf.  (75) 

100  to  160 

72  00  0 

8.91 

342 

223  to  342 

59  219 

7.910 

C14H10  Phenanthrene  (71>  73) 

203  to  347 

57  247 

7.771 

338.4 

C14H2g02  Myristic  acid  (40>  88) 

190  to  224 

75  783 

9.541 

100 

0.033 

Ci 5U 1 40  Dibenzyl  ketone  (134) 

285  to  325 

62  118 

8.257 

330.6 

280 

245.2 

t,  °C 

Pmm 

285 

277.5 

310 

495.2 

290 

313.3 

315 

551.8 

295 

352.7 

320 

613.2 

300 

396.0 

325 

679.9 

305 

443.3 

330 

752.0 
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VAPOR  PRESSURES  AND  ORTHOBARIC  DENSITIES  ABOVE  ONE  ATMOSPHERE 

C.  S.  Cragoe 


The  available  data  on  the  compounds  in  this  section  are  expressed 
within  the  experimental  errors  by  an  equation  which  may  be 
written  in  either  of  the  following  forms: 


-  K+^r5)  +  c(:/LnrB)'J] 

rn  rji  Q 

logio  V  =  (A  +  2B  +  3C)  -  -T (A  +  B  +  C)  -  ~(B  +  3C)  + 

where  p  is  the  vapor  pressure  in  normal  atmospheres,  T  the  tem¬ 
perature  and  Tb  the  normal  boiling  point  in  °K,  and  A,  B  and  C 
are  constants. 

The  latent  heat  of  vaporization  in  joules  per  g  at  T°K  is  given  by 


Tb  /  1 

l  =  0.2883pTG 


j)[ 


A  -  B 


(T  -  Tb\(T  +  Tb\ 
V  Tb  )\  Tb  ) 


2  T  +  Tb 
Tb 


)] 


t  =  °C;  di( resp.  dv)  =  density  of  saturated  liquid  (resp.  vapor)  in 
g/cm3;  dm  =  y&idi  -f  dv).  Critical-point  values  are  in  bold¬ 
face  type.  Tc  =  Critical  temperature,  °K. 

The  literature  references  are  arranged  in  the  order  of  their 
relative  importance. 


55-TABLE,  STANDARD  ARRANGEMENT 
H20,  v.  p.  233 

HC1  Hydrogen  Chloride  (p),  (?9,  46,  53,  57,  58,  51,  104,  1 07,  163, 
164,  21,  96,  98,  55,  179,  180,  50,  7,  8,  61,  62);  (rf)  (107,  145,  163, 
164,  7,  8,  156) 


t ,  °c 

p,  atm. 

g/cm3 

di 

dv 

-85.03 

1.00 

1.191 

0 . 0025 

-80 

1.32 

1.178 

.0032 

-70 

2.19 

1.151 

.0052 

-60 

3.45 

1.122 

.0083 

-50 

5.20 

1.093 

.012 

-40 

7.55 

1.063 

.017 

-30 

10.62 

1.031 

.023 

-20 

14.53 

0.997 

.032 

-10 

19.43 

.962 

.042 

0 

25.46 

.924 

.054 

+  10 

32.78 

.881 

.072 

20 

41.58 

.831 

.097 

30 

52.08 

.772 

.130 

40 

64.52 

.697 

.180 

50 

79.19 

.592 

.260 

51.5 

81.6 

0.424 

Tb 

A 

B 

C 

188.07 

4.630 

0.48 

0.50 

dm  =  0.424  (l  +  0.97(l  -  —)]■ 


HBr  Hydrogen  Bromide  (p)  (114,  53,  104,  57,  58,  162,  163,  164, 
107,  96,  55);  (^)  (156,  163,  164,  56) 


t 

V 

t 

V 

-67.0 

1.00 

0 

12.3 

-60 

1.41 

+  10 

16.0 

-50 

2.20 

20 

20.6 

-40 

3.31 

30 

26.1 

-30 

4.79 

40 

32.5 

-20 

6.72 

50 

40.2 

-10 

9.19 

60 

49.0 

HBr. — ( Continued ) 


l 

V 

4 

di 

70 

59.4 

-67 

2.152 

80 

71.4 

+  10 

1.630 

90 

85 

20 

1.589 

Tb 

A 

1  B 

C 

206.1 

4 . 540 

!  0.48 

0.50 

HI  Hydrogen  Iodide  (p)  (104>  53,  57,  58,  107,  163,  164,  162,  96, 
55,  61,  62);  (d)  (156,  107,  163,  164,  19) 


t 

V 

t 

V 

-35.5 

1.00 

80 

25.8 

-30 

1.26 

90 

31.0 

-20 

1.86 

100 

37.0 

-10 

2.66 

110 

43.9 

0 

3.70 

120 

51.6 

+  10 

5.01 

130 

60.4 

20 

6.65 

140 

70.4 

30 

8.65 

150.5 

82 

40 

11.1 

t 

50 

13.9 

-35.5 

2.798 

60 

17.3 

+  12 

2.270 

70 

21.2 

20 

2.230 

Tb 

A 

B 

C 

237.6 

4.430 

0.48 

0.50 

S02  Sulfur  Dioxide,  v.  p.  236 

SO,  Sulfur  Trioxide  (p)  (1L  is,  99,  151,  154,  155) ;  (rf)  (17,  is,  99, 

88,  151,  115) 


t 

V 

di 

dy 

44.6 

1.00 

1.807 

0.003 

60 

2.0 

1.732 

.006 

80 

4.3 

1.639 

.013 

100 

8.0 

1.547 

.025 

110 

10.4 

1.506 

.031 

120 

13.3 

1.465 

.037 

130 

16.7 

1.424 

.045 

140 

20.6 

1.382 

.056 

150 

25.1 

1.340 

.069 

160 

30.3 

1.296 

.086 

170 

36.4 

1.249 

.107 

180 

43.4 

1.196 

.137 

190 

51.5 

1.134 

.177 

200 

61.1 

1.058 

.233 

210 

72.5 

0.960 

.313 

218.3 

83.6 

0.( 

530 

Tb 

A 

B 

C 

317.7 

6.860 

5.50 

5.30 

dm  =  0.630 ( 1  +  0.6o(  1  ~y)+  L8(1  ~  Y )2]- 


H2S  Hydrogen  Sulfide  (p)  (41»  42,  147,  148,  125,  104,  57,  58,  162, 


163,  164,  107,  96,  98,  50,  143);  (^)  (163,  164,  107,  19) 


t 

V 

!  t 

V 

-59.5 

1.00 

-20 

5.39 

-50 

1.60 

-10 

7.53 

-40 

2.50 

0 

10.2 

-30 

3.74 

+10 

13.6 

* 
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H2S. — ( Continued ) 

N  2  O  4. — ( Continued ) 

1  1  V  1  t  |  p 

i  \  P  I  t  |  p 

.UsJ 

30 

40 

50 

60 

70 

17.7 

22.6 

28.3 

35.1 

43.0 

52.1 

80 

90 

100.4 

62.6 

74.5 

88.9 

100 

110 

120 

130 

19.8 

26.8 

35.9 

47.5 

140 

150 

158 

62.2 

80.7 

99 

t 

di 

-59.5 
+  18.5 

0.965 

.91 

Tb  |  A  1  B 

c 

294.4  |  5.945  1  -0.74 

0.00 

7  b  |  A  |  B 

I  c 

Partial  dissociation  in  vapor  phase  (N2O4  — >  2N02). 

NH3  Ammonia,  v.  p.  234 

N2H4  Hydrazine  (100>  101) 

213  6  i  4.820  |  0.83  !  0.63 

H2Se  Hydrogen  Selenide  (p)  (25,  64,  65,  125);  (^)  (64,  65) 

t  1  V  1  t  |  p 

t  1  p  i 

V 

-41.2 

-40 

-30 

-20 

-10 

0 

+  10 

20 

30 

1.00 

1.06 

1.64 

2.45 

3.54 

4.9 

6.7 

8.9 

11.6 

40 

60 

80 

100 

120 

138 

15 

23 

34 

48 

67 

88 

113.5 

140 

170 

200 

1.0 

2.3 

5 

10 

250 

300 

350 

380 

26 

56 

104 

146 

Tb 

A 

B 

C 

386.6 

5 . 720 

1.00 

0.56 

t 

di 

NOC1  Nitrosyl  Chloride  (22>  172) 

-41.2 

2.12 

Tb  |  A 

B 

C 

i  1  V  I  di  |  dv 

231.9  |  4.725 

0.83  |  0.63 

-  5.7 

0 

+10 

20 

30 

40 

1.00 

1.27 

1.86 

2.67 

n  i-T 

O  .  i 

5.1 

1.364 

1 . 350 

1 . 325 
1.300 

1.27 

1.24 

0.003 

.004 

.006 

.008 

.010 

.014 

NO  Nitric  Oxide  (69,  78,  l,  173,  96,  121) 

1  1  V  1  t  \  p 

-151.0 

-150 

-140 

-130 

1.0 

1.1 

3.0 

7.0 

-120 

-110 

-100 
-  93 

14.3 

27 

46 

65 

Tb 

A 

B 

C 

267.4 

4.900 

0.50 

0.50 

Tb  1  A 

B  |  C 

PH3  Phosphine  ( P )  (79,  21,  97,  98,  107,  163,  164,  122,  161);  (^) 
(161,  163,  164,  107,  19) 

122.1  |  5.780  |  0.30  |  0.00 

N20  Nitrous  Oxide  (p)  (15>  42,  71,  175,  177,  174,  91,  92,  141,  84, 

132,  133,  29,  82,  34,  50,  143,  185,  61,  62);  (rf)  (70,  175,  35,  3,  4) 

t  1  V  1  di  |  dv 

-87.5 

-SO 

-70 

-60 

-50 

-40 

-30 

-20 

-10 

0 

+  10 

20 

30 

40 

61 

1.00 

1.46 

2.30 

3.47 

5.0 

7.1 

9.7 

12.9 

16.8 

21.6 

27.4 

34.2 

42.3 

51.9 

61 

0.746 

.738 

.725 

.712 

.698 

.684 

.668 

.651 

.633 

.613 

.591 

.566 

.537 

.50 

03 

0 . 0023 
.0032 

.0050 

.0073 

.010 

.014 

.019 

.025 

.033 

.042 

.053 

.067 

.086 

.11 

30 

t  i  V  1  di  \  dv 

-89.5 

-80 

-70 

-60 

-50 

-40 

-30 

-20 

-10 

0 

+  10 

20 

30 

36.5 

1.00 

1.70 

2.81 

4.40 

6.6 

9.5 

13.3 

18.1 

24.0 

31.3 

40.0 

50.3 

62.6 

71.7 

1.226 

1.199 

1.170 

1.140 

1.108 

1.075 

1.040 

1.001 

0.958 

.910 

.856 

.784 

.679 

0.0031 

.0050 

.0080 

.0122 

.018 

.025 

.035 

.048 

.066 

.087 

.115 

.161 

.240 

Tb 

A 

B 

C 

185.6 

4.225 

0.35 

0.4S 

Tb 

A 

B 

C 

dm  =  0.30  1  +  0.5s(l  - 

183.6 

4.725 

0.57 

0.48 

• 

dm  =  0.451  1  +  0.89^1--^ 

)]' 

PF3  Phosphorus  Trifluoride  (m>  112) 

N204  Nitrogen  Peroxide  (14>  72>  142,  149,  iso) 

t  (  p  |  t  |  p 

t  1  v  II  t  1  V 

-95 

-80 

-60 

1.0 

2.4 

7 

-40 

-20 

-10 

15 

30 

40 

21.3 

30 

40 

50 

1.00 

1.48 

2.28 

3.42 

60 

70 

80 

90 

5.03 

7.26 

10.3 

14.4 

Tb 

A 

B 

C 

178.1 

4.970 

0.00 

0.00 
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PF5  Phosphorus  Pentafluoride  (110>  112) 


t 

V 

t 

V 

-75 

1.0 

0 

28 

-60 

2.4 

+10 

38 

-30 

9 

16 

46 

Tb 

A 

B 

C 

198.1 

5.280 

0.00 

0.00 

PH4C1  Phosphonium  Chloride  (2L  161 

169) 

t 

V 

t 

V 

28.5* 

48 

40 

61 

30 

50 

45 

68 

35 

55 

49 

73 

Tb 

A 

B 

C 

188.1 

4.480 

0.00 

0.00 

*  Triple  point.  (Partial  decomposition  in  vapor  phase,  PH4CI  — >  PH3  +  HC1) . 


PSF3  Phosphorus  Sulfofluoride  (171) 


t 

V 

t 

V 

-10 

4.6 

+  10 

9.4 

0 

6.7 

20 

12.8 

Tb 

A 

B 

C 

228.1 

5.000 

0.00 

0.00 

AsH3  Arsine  (61,  62,  1 18) 

t 

V 

t 

V 

-55 

1.00 

-10 

6.1 

-40 

2.0 

0 

8.4 

-30 

3.0 

+10 

11 

-20 

4.3 

20 

15 

Tb 

A 

B 

C 

218.1 

4.650 

0.35 

0.48 

CO  Carbon  Monoxide  (p)  (39>  40 

,  56,  9,  120,  189, 

191);  (d)  (9,  39) 

t 

V 

di 

dv 

-192.0 

1.0 

0.803 

0 . 0044 

-190 

1.2 

.794 

.0054 

-180 

3.2 

.748 

.013 

-170 

6.7 

.697 

.027 

-160 

12.4 

.639 

.046 

-150 

20.9 

.560 

.088 

-140 

33.2 

.420 

.190 

-139 

35 

0.303 

Tb 

A 

B 

C 

81.1 

3.990 

0.60 

0.70 

dm  =  0.303^  1  +  0.84  (l  -  ~ 

)} 

CO2  Carbon  Dioxide,  v.  p.  235 


CH4  Methane  (p)  (27,  87,  39,  38,  173,  96,  121,  190,  50,  82); 
(d)  (27,  87,  39,  38,  13,  123) 


t 

V 

di 

dp 

-161.5 

1.00 

0.4245 

0.0018 

-160 

1.13 

.4222 

.0020 

-150 

2.35 

.4075 

.0039 

-140 

4.38 

.3916 

.0068 

-130 

7.45 

.3742 

.0112 

-120 

11.84 

.3547 

.0175 

-110 

17.83 

.3324 

.0269 

-100 

25.7 

.3050 

.0413 

-  90 

35.9 

.2668 

.0665 

-  82.1 

46.8 

0.1615 

Tb 

1  A  | 

B 

C 

111.6 

4.000 

0.22 

0.30 

dm  =  0. 1615 1 

i  +  0.77(1  -  0 

]• 

CjHj  Acetylene  (p)  (43>  106>  92>  93,  176,  177,  5,  6,  96,  82,  31); 
(d)  (105,  106,  108,  109,  5) 


t 

V 

dx 

dp 

-84.0* 

1.00 

-81. 5f 

1.20 

0.618 

0.0021 

-70 

2.20 

.601 

.0036 

-60 

3.48 

.585 

.0056 

-50 

5.3 

.568 

.0085 

-40 

7.7 

.551 

.012 

-30 

10.9 

.532 

.017 

-20 

14.9 

.512 

.024 

-10 

20.0 

.490 

.033 

0 

26.3 

.464 

.045 

+10 

33.9 

.435 

.060 

20 

43.1 

.400 

.082 

30 

54.1 

.346 

.122 

36.0 

61.7 

0.230 

Tb 

A 

B 

C 

188.1 

4.675 

0.48 

0.50 

dm  =  0.230  [l  +  0.915(l  - 

*  Normal  sublimation  point, 
t  Triple  point. 


C2H4  Ethylene  (p)  (79,  105,  28,  42,  177,  82,  173,  96,  188,  33,  32, 
119,  127,  50,  183,  61,  62);  (d)  (103,  105,  96,  35,  36,  19) 


t 

V 

di 

dp 

-103.8 

1.00 

0.569 

0.0022 

-100 

1.24 

.564 

.0026 

-  90 

2.10 

.549 

.0041 

-  80 

3.35 

.534 

.0063 

-  70 

5.07 

.517 

.0093 

-  60 

7.38 

.500 

.0133 

-  50 

10.4 

.481 

.019 

-  40 

14.2 

.461 

.025 

-  30 

18.9 

.439 

.034 

-  20 

24.8 

.414 

.046 

-  10 

31.9 

.384 

.062 

0 

40.6 

.345 

.088 

+  9.6 

50.6 

0.210 

Tb 

A 

B 

C 

169.3 

4.330 

0.59 

0.70 

dm  =  0.210  [l  +  0.9o(l  -  —)]• 


C2Hg  Ethane  (p)  (102,  138,  139,  28,  103,  45,  37,94,  91,  126,  73,  124, 
127,  96,  50);  (rf)  (138,  105,  103,  91) 


t 

V 

di 

dp 

-88.62 

1.000 

0.546 

0.00206 

-80 

1.556 

.535 

.00311 

-70 

2.471 

.522 

. 00478 

-60 

3.743 

.509 

. 00707 

-50 

5.449 

.496 

.0101 

-40 

7.672 

.482 

.0141 

-30 

10.50 

.468 

.0193 

-20 

14.02 

.453 

.0260 

-10 

18.34 

.435 

.0348 

0 

23.56 

.416 

.0463 

+10 

29.83 

.393 

.0619 
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C2H6. — ( Continued ) 


t 

V 

di 

dy 

20 

37.28 

0.363 

0.085 

30 

46.1 

.30 

.14 

32.2 

48.2 

0.220 

Tb 

A 

B 

C 

184 . 48 

4.325 

0.45 

0.52 

dm  =  0.220  1 

+  °-«(i 

)  +  0.4s(l  -  rL 

0'} 

For  other  hydrocarbons,  v.  p.  244. 

CHsCl  Methyl  Chloride  (p)  (si,  so,  158,  12,  68,  128,  23,  47,  76,  90, 


143,  178,  179);  (d)  (158, 

81,  80,  47,  90,  181,  182) 

t 

V 

di 

dv 

-24.0 

1.00 

0.997 

0 . 00255 

-20 

1.18 

.990 

.00297 

-10 

1.74 

.973 

.00427 

0 

2.50 

.955 

.00599 

+  10 

3.49 

.937 

. 00820 

20 

4.75 

.918 

.0110 

30 

6.35 

.898 

.0145 

40 

8.33 

.878 

.0189 

50 

10.7 

.856 

.0242 

60 

13.6 

.832 

.032 

70 

17.1 

.809 

.039 

80 

21.2 

.783 

.049 

90 

25.9 

.756 

.060 

100 

31.4 

.725 

.075 

110 

37.8 

.690 

.094 

120 

45.0 

.647 

.120 

130 

53.2 

.592 

.159 

140 

62.6 

.497 

.238 

143.2 

65.8 

0.365 

Tb 

A 

B 

C 

249.1 

4.540 

0.22 

0.30 

dm  =  0.365^1 

+o-Ki-£' 

)]' 

C2H&C1  Ethyl  Chloride  (p)  (27>  se,  16,  146,  143,  135,  134,  179,  iso, 

52);  (d)  (27,  187,  59,  60,  195,  129,  140,  136) 


t 

V 

di 

dv 

12.2 

1.00 

0.9060 

0.00285 

20 

1.33 

.8943 

.00372 

30 

1.86 

.8790 

.00513 

40 

2.55 

.8633 

.  00692 

50 

3.42 

.8472 

.00917 

60 

4.50 

.8306 

.0120 

70 

5.82 

.8134 

.0152 

80 

7.41 

.7958 

.0190 

90 

9.31 

.7770 

.0236 

100 

11.5 

.7575 

.0294 

110 

14.2 

.737 

.035 

120 

17.2 

.715 

.043 

130 

20.7 

.691 

.052 

140 

24.7 

.665 

.064 

150 

29.2 

.636 

.079 

160 

34.3 

.602 

.099 

170 

40.1 

.559 

.128 

180 

46.6 

.494 

.178 

187 

51.6 

0.331 

Tb 

A 

B 

C 

285.3 

4.615 

0.48 

0.50 

dM  =  0.331  1 

/  T 

+  1.006^1  -  y 

)  -  0.064(l  - 

to 

1 _ 1 

For  other  halogen  substitution  products  of  hydrocarbons,  v.  p. 
245. 


CS2  Carbon  Disulfide  (p)  (79,  167,  159,  ieo,  144,  10,11,  66,  74,  192, 
146,  143);  (d)  (89,  63,  157,  54,  10,  192,  136) 


t 

46.25 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

273 


7’b _ 

319.35 


V 

1.00 

1.13 

1.54 
2.05 
2.69 

3.47 
4.42 

5.55 
6.90 

8.47 

10.3 

12.4 
14.9 

17.6 
20.8 

24.3 

28.3 

32.8 

37.8 

43.4 

49.6 

56.5 
64.1 

72.5 
75 

A 

4.525 


di 


dv 


1.225 


t,  °C 
52.17 
53.53 
57.08 

59.95 

64.24 

66.96 
70.10 
75.55 
78.82 
85.03 

99.24 

130.48 
159.10 
171.52 

183.48 
193.05 
209 . 32 
217.35 
229.46 
262.8 
271.6 
273.0 


0.003559 
. 003709 
.004064 
. 004452 
.005000 
.005376 
.005797 
.006658 
.007288 
.008361 
.01167 
.02166 
.03484 
.04185 
.05846 
.07309 
.09907 
.1163 
.1420 
.2570 
.3215 
.3679 


B 


C 


0.35 


0.48 


COS  Carbon  Oxysulfide  (165>  77»  83) 


t 

V 

I  t 

V 

-50.2 

1.0 

40 

18 

-20 

3 

60 

27 

0 

6 

80 

40 

+20 

11 

105 

61 

Tb 

A 

B 

c 

222.9 

4.465 

0.65 

0.70 

C2N2  Cyanogen 

(p)  (130,  170,  43,  48,  50,  61,  62, 

26);  (d)  (61,  62) 

t 

V 

1  1 

V 

-21.17 

1.000 

70 

18.7 

-20 

1.055 

80 

23.4 

-10 

1.626 

90 

28.9 

0 

2.414 

100 

35.3 

+10 

3.47 

110 

42.8 

20 

4.85 

120 

51.5 

30 

6.61 

128.3 

59.7 

40 

8.80 

t 

di 

50 

11.5 

60 

14.8 

17 

0.866 

Tb 

A 

B 

c 

251.93 

5.010 

0.94 

0.90 

HCN  Hydrogen  Cyanide  (p)  (131>  20>  75>  30);  cf.  (196);  ( d )  (20> 

19,  30,  67) 


t 

V 

di 

dv 

25.65 

1.00 

0.695 

0.0011 

30 

1.14 

40 

1  67 

t 

V 

50 

2.31 

60 

3.15 

232 
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HCN. — ■( Continued ) 


t 

V 

t 

V 

70 

4.20 

120 

14.5 

80 

5.52 

130 

18.0 

90 

7.16 

140 

22.1 

100 

9.16 

150 

27.0 

110 

11.6 

di 

d>v 

160 

32.7 

0.420 

0.050 

170 

39.3 

.365 

.077 

180 

47.1 

.290 

.120 

183.6 

50 

0. 

20 

Tb 

A 

B 

C 

298.75 

4.840 

0.22 

0.70 

C1CN  Cyanogen  Chloride  (143) 

* 

V 

1  t 

V 

12.7 

1.00 

50 

3.58 

20 

1.32 

60 

4.80 

30 

1.88 

70 

6.33 

40 

2.62 

80 

8.22 

Tb 

A  | 

B 

C 

285.8 

4.800  | 

0.00 

0.00 

For  other  C-compounds,  v.  p.  237. 

SiH4  Silane  ( 

168,  2,  117) 

t 

V  ! 

t 

V 

-  112 

1.00 

-50 

13 

-  100 

1.9 

-40 

18 

-  90 

3.0 

-30 

24 

-  80 

4.6 

-20 

31 

-  70 

6.7 

-10 

40 

-  60 

9.5 

-  3.6 

48 

Tb 

1  A  | 

B  | 

C 

161.1 

I  4 . 050  | 

0.38  1 

0.82 

SiF4  Silicon  Tetrafluoride  (61>  62>  113) 

t 

V 

t 

V 

-77* 

2 

-30 

19 

-70 

3 

-20 

27 

-60 

5 

-10 

38 

-50 

8 

-  1.6 

50 

-40 

13 

Tb 

A 

B 

C 

185.1 

5 . 335 

0.00 

0.00 

*  Triple  point. 


GeCl4  Germanium  Tetrachloride  (49>  116>  186) 


t 

P 

1  t 

P 

86.5 

1.0 

200 

12 

100 

1.5 

220 

17 

120 

2.5 

240 

23 

140 

4.0 

260 

30 

160 

6.1 

270 

35 

180 

8.9 

277 

38 

Tb 

A 

B 

C 

359.6 

4.735 

0.76 

0.82 

SnCL  Tin  Tetrachloride  ( p )  (24>  152>  184,  193,  194)-  (<f)  (153,  193, 

194) 


i 

V 

d-i 

(L-l) 

114.1 

1.00 

1.978 

0.0085 

120 

1.18 

1.963 

.0099 

130 

1.53 

1.935 

.0127 

140 

1.96 

1.907 

.0162 

SnCL. — ( Continued ) 


t 

V 

dt 

dy 

150 

2.48 

1.878 

0 . 0202 

160 

3.10 

1.849 

.0251 

170 

3.82 

1.819 

.0308 

180 

4.67 

1.787 

.0374 

190 

5.66 

1.755 

.0454 

200 

6.79 

1.721 

.0546 

220 

9.55 

1.649 

.0773 

240 

13.07 

1.569 

.108 

260 

17.48 

1.476 

.152 

280 

22.92 

1.363 

.216 

300 

29.56 

1.21 

.32 

318.7 

37.0 

0.742 

Tb 

A 

B 

C 

387.2 

4.710 

0.76 

0.82 

dm  =  0.742^1 

+ 

O 

CO 

1 

BF3  Boron  Trifluoride  (6 1 »  62>  11 3) 


t 

V 

* 

V 

-101 

1.00 

-70 

5.4 

-  90 

2.0 

-60 

8.4 

-  80 

3.4 

-50 

12 

Tb 

A 

B 

C 

172.1 

4.930 

0.76 

0.82 

BC13  Boron  Trichloride  (137>  143,  166) 


t 

V 

1  t 

P 

12.4 

1.00 

50 

3.2 

20 

1.3 

60 

4.2 

30 

1.8 

70 

5.4 

40 

2.4 

80 

6.8 

Tb 

A 

B 

C 

285.5 

4 . 480 

0.76 

0.82 
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pen  te  Amsterdam,  Afd.  Natuurk.,  15:  426;  80.  (184)  Walden,  7,  70 :  569 ;  10. 

(185)  Wills,  4>  27:  21;  74.  (4 8«)  Winkler,  52,  34 :  177;  86.  (187)  Wismer, 

50,  26:  301;  22.  (4 8S)  Witkowski,  3,  42 :  1 ;  96.  (l 89)  Wroblewski,  34,  98 : 

982;  84. 

(ISO)  Wroblewski,  34,  99:  136;  84.  (191)  Wroblewski,  8,  25:  371;  85.  (192) 

Willlner  and  Grotrian,  8,  11:  544;  80.  (193 )  Young,  4,  59 :  911 ;  91.  (194) 

Young,  3,  34:  510;  92.  (195)  Zuk,  53,  16:  304;  84.  (196)  Sinozaki,  Hara 

and  Mitsukuri,  506,  6:  157;  26. 


VAPOR  PRESSURES  AND  ORTKOBARIC  VOLUMES  FOR  HoO,  NH3,  CO,  AND  S02  ABOVE 

ONE  ATMOSPHERE 

F.  G.  Keyes 

H20 :  Vapor  Pressures  of  Water  in  Atm. 


Reichsanstalt  values  corrected  to  I.  C.  T.  temperature  scale 


t,  °C 

0 

1 

2 

3 

4  I 

5 

6 

7  ! 

8 

9 

100 

1.0000  ! 

1.0362 

1  0735 

1  1120 

1.1514 

1.1922  J 

1 . 234 1  i 

1.2771 

1.3216 

1.3670 

110 

1.4139 

1.4621 

1.5115 

1 . 5624 

1.6148 

1.6684 

1 . 7236 

1 . 7802 

1.8384 

1 . 8982 

120 

1 . 9594 

2.0221 

2 . 0869 

2.1531 

2 . 2208 

2 . 2907 

2 . 3620 

2 . 4353 

2.5103 

2 . 5873 

130 

2.6660 

2.7466 

2.8295 

2.9140 

3.0010 

3 . 0885 

3.1794 

3 . 2739 

3.3693 

3 . 4669 

140 

3.567 

3.669 

3.773 

3.880 

3.989 

4.101 

4.215 

4.332 

4.451 

4.574 

150 

4.698 

4.825 

4.956 

5.088 

5.224 

5.363 

5.505 

5.649 

5.796 

5.947 

160 

6  100 

6.257 

6.417 

6.579 

6.746 

6.916 

7.088 

7.265 

7.445 

7.629 

170 

7.817 

8.007 

8.202 

8.399 

8.603 

8.808 

9.017 

9.231 

9.448 

9.67C 

180 

9.895 

10.124 

10.358 

10.596 

10.838 

11.084 

11.337 

11.592 

11.852 

12.116 

190 

12.386 

12.658 

12.936 

13.220 

13.507 

13.801 

14.099 

14.401 

14.710 

15 . 023 

200 

15.341 

15.665 

15.994 

16.327 

16.666 

17.012 

17.365 

17.721 

18.082 

18.451 

210 

18 . 823 

19.204 

19.590 

19.980 

20 . 379 

20 . 780 

21.190 

21.606 

22 . 029 

22 . 457 

220 

22 . 889 

23.331 

23 . 780 

24 . 234 

24 . 693 

25 . 162 

25.635 

26.117 

26.605 

27.101 

230 

27 . 603 

28.112 

28 . 628 

29.150 

29 . 682 

30.221 

30.767 

31.319 

31.881 

32 . 449 

240 

33 . 027 

33.610 

34.203 

34.802 

35.411 

36.028 

36 . 652 

37.284 

37.926 

38 . 575 

250 

39 . 234 

39 . 900 

40.576 

41.259 

41.954 

42.655 

43.365 

44.086 

44.815 

45 . 551 

260 

46 . 300 

47.055 

47.820 

48 . 595 

49.381 

50.175 

50.977 

51.792 

52.614 

53 . 447 

270 

54.291 

55.145 

56.008 

56.881 

57.766 

58.659 

59 . 565 

60.479 

61.407 

62 . 345 

280 

63.295 

64.255 

65.224 

66 . 206 

67.201 

68.208 

69.226 

70.257 

71.299 

72 . 354 

290 

73.42 

74.49 

75.59 

76.69 

77.81 

78.94 

80.08 

81.24 

82.40 

83 . 59 

300 

84.78 

85.99 

87.21 

88.44 

89.68 

90.94 

92.20 

93.49 

94.80 

96.09 

310 

97.40 

98.74 

100.10 

101.47 

102.85 

104.25 

105.65 

107.07 

10S.51 

109.96 

320 

111.43 

112.92 

114.42 

115.94 

117.47 

119.01 

120 . 57 

122.14 

123.74 

125.36 

330 

126 . 99 

128 . 63 

130.29 

131.97 

133.66 

135.37 

137.10 

138.85 

140.62 

142.40 

340 

144.20 

146.01 

147.84 

149.67 

151.55 

153.44 

155.36 

157.28 

159.23 

161.19 

350 

163  16 

165.16 

167.17 

169.21 

171.26 

173.33 

175.43 

177.56 

179.71 

181.88 

360 

184.07 

186.28 

188.52 

190.78 

193.07 

195 . 42 

197.79 

200.17 

202 . 58 

205.02 

370 

207.49 

209.98 

212.51 

215.09 

217.72  (crit.) 

1 

234 


INTERNATIONAL  CRITICAL  TABLES 


Saturated  Specific  Volumes 


Liquid  water  (23>  40>  50) 

Liquid  water  (23t  40> 

50) 

Water  vapor  (32) 

* 

Water  vapor  (32) 

* 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

t,  °C 

cm3/g 

100 

1.0434 

150 

1.0881 

200 

1 . 1569 

250 

1.252 

100 

1677 

125 

768.9 

150 

392.4 

175 

217.2 

110 

1.0510 

160 

1.0997 

210 

1 . 1739 

260 

1.274 

105 

1420 

130 

667.1 

155 

346.6 

180 

194.9 

120 

1.0592 

170 

1.1124 

220 

1.1919 

270 

1.297 

no 

1208 

135 

581.0 

160 

307.1 

130 

1.0680 

180 

1 . 1262 

230 

1.211 

115 

1034 

140 

508.0 

165 

272.8 

140 

1.0776 

190 

1.1410 

240 

1.231 

120 

889.8 

145 

445.8 

170 

243.1 

♦In  view  of  the  fact  that  the  values  C24)  are  obtained  by  calculation  from  vapor  pressure  and  latent  heat  measurements,  not  as  much  consideration  was 

given  to  them  as  to  the  direct  measurements  (32),  The  values  given  in  the  table  are,  however,  in  essential  agreement  with  those  (24);  cf.  also  (5>  17>  38). 


NH3 

Vapor  Pressure  of  Liquid  Ammonia,  Atm.  ±  0.05%  (8»  10>  16)  19>  22>  28>  29’  30’  37>  39’  41’  48>  54) 

From  -78  to  +70° 

logioP  =  27.376004  -  1914y9569  _  8.4598324  log10T  +  2.39309  X  10~3T  +  2.955214  X  10~6T* 
or 

log.oP  =  9.584586  -  16481^Q68  -  1.638646  X  10 ~-T  +  2.403276  X  10~6T2  -  1.168708  X  10-8r3 
From  +50  to  +132.9° 

logu)P  =  2.050418  -  — y—  [2.9771  -  1.492414  X  10-8(Te  -  T)  +  1.36142  X  10 ~b(Tc  -  71)2  -  5.47917  X  10-8(rc  -  T)3] 


Tc  =  (132.9  +  273.1)  =  406 


f,  °C 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-70 

0.1078 

0.1001 

0.0929 

0.0861 

0 . 0797 

0.0738 

0 . 0683 

0.0631 

0.0582 

0 . 0537 

-60 

0.2161 

0.2022 

0.1891 

0.1767 

0.1651 

0.1541 

0.1437 

0.1339 

0.1246 

0.1159 

-50 

0.4034 

0.3800 

0.3578 

0.3367 

0.3167 

0 . 2977 

0.2796 

0 . 2624 

0.2461 

0 . 2307 

-40 

0.7083 

0.6712 

0.6357 

0.6017 

0 . 5693 

0 . 5383 

0 . 5087 

0.4805 

0.4536 

0 . 4279 

-30 

1 . 1799 

1 . 1236 

1.0695 

1.0175 

0.9676 

0.9197 

0.8738 

0.8297 

0.7875 

0.7471 

-20 

1.8774 

1.7956 

1.7166 

1.6405 

1.5671 

1 . 4963 

1.4281 

1.3624 

1.2992 

1.2384 

-10 

2.8703 

2.7555 

2.6443 

2.5368 

2 . 4328 

2.3322 

2.2349 

2.1408 

2.0499 

1.9621 

-  0 

4.2380 

4.0818 

3.9303 

3.7832 

3.6405 

3 . 5020 

3.3677 

3.2375 

3.1112 

2.9888 

+  0 

4.2380 

4.3985 

4.5640 

4.7340 

4.9090 

5.0895 

5.2750 

5.4655 

5.6610 

5 . 8620 

10 

6.0685 

6.2805 

6.4985 

6.7225 

6.9520 

7.1875 

7 . 4290 

7.6770 

7.9310 

8.1915 

20 

8.4585 

8.7320 

9.0125 

9.3000 

9.5940 

9.8955 

10.2040 

10.5195 

10.8430 

11.1735 

30 

11.512 

11.858 

12.212 

12.574 

12.943 

13.321 

13 . 708 

14.103 

14 . 507 

14.919 

40 

15.339 

15.770 

16.209 

16.656 

17.113 

17.580 

18 . 056 

18.542 

19.038 

19 . 543 

50 

20.059 

20.585 

21.121 

21.667 

22 . 224 

22.793 

23.372 

23.962 

24.562 

25.174 

60 

25.797 

26.432 

27.079 

27 . 737 

28.407 

29.089 

29.784 

30.491 

31.211 

31.942 

70 

32.687 

33.454 

34.227 

35.013 

35.813 

36.626 

37.453 

38.294 

39 . 149 

40.018 

80 

40.902 

41.799 

42.712 

43.640 

44 . 582 

45.539 

46.511 

47.500 

48.503 

49.522 

90 

50.558 

51.609 

52.677 

53 . 760 

54.860 

55.977 

57.111 

58.261 

59.429 

60.613 

100 

61.816 

63.037 

64.274 

65.530 

66.804 

68 . 096 

69.406 

70.736 

72.084 

73.451 

no 

74.837 

76.244 

77.668 

79.114 

80.578 

82 . 064 

83.570 

85.097 

86.644 

88.212 

120 

130 

132.9 

89.802 
106.913 
112.3  (crit 

91.413 

108.751 

•  ) 

93.045 

110.613 

94.700 

96.376 

98.075 

99.796 

101.541 

103.309 

105.099 

Specific  Volume  of  Liquid  Ammonia  under  Saturation  Pressure,  cm3/g  (7>  15>  18>  20>  27>  34) 
4.2830  +  0.813055(133  -  t)H  -  0.0082861(133  -  t) 

V  1  +  0.424805(133  -  t)X  +  0.015938(133  -  t)  ’  range’  70  to  140  U 


t,  °C 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-70 

1.3788 

1.3766 

1.3745 

1.3724 

1.3702 

1.3681 

1.3660 

1.3639 

1.3618 

1.3597 

-60 

1.4010 

1.3988 

1.3965 

1.3942 

1.3920 

1.3898 

1.3876 

1.3854 

1.3832 

1.3810 

-50 

1.4245 

1.4221 

1.4197 

1.4173 

1.4150 

1.4126 

1.4103 

1.4079 

1.4056 

1.4033 

-40 

1.4493 

1.4468 

1.4442 

1.4417 

1.4392 

1.4367 

1.4342 

1.4318 

1.4293 

1.4269 

-30 

1.4757 

1.4730 

1.4703 

1.4676 

1.4649 

1.4623 

1.4597 

1.4571 

1.4545 

1.4519 

-20 

1.5037 

1.5008 

1.4980 

1.4951 

1.4923 

1.4895 

1.4867 

1.4839 

1.4811 

1.4784 

-10 

1.5338 

1.5307 

1.5276 

1.5245 

1.5215 

1.5185 

1.5155 

1.5125 

1.5096 

1.5066 

-  0 

1.5660 

1.5627 

1.5594 

1.5561 

1.5528 

1.5496 

1.5464 

1.5432 

1 . 5400 

1.5369 

+  o 

1.5660 

1 . 5694 

1.5727 

1.5761 

1.5796 

1.5831 

1.5866 

1.5901 

1.5936 

1 . 5972 

10 

1 . 6008 

1.6045 

1.6081 

1.6118 

1.6156 

1.6193 

1.6231 

1.6270 

1.6308 

1 . 6347 

20 

1.6386 

1 . 6426 

1.6466 

1 . 6506 

1.6547 

1 . 6588 

1.6630 

1 . 6672 

1.6714 

1 . 6757 

30 

1.6800 

1.6844 

1.6888 

1 . 6932 

1.6977 

1.7023 

1 . 7069 

1.7115 

1.7162 

1.7209 

40 

1 . 7257 

1.7305 

1 . 7354 

1.7404 

1.7454 

1.7504 

1 . 7555 

1.7607 

1.7659 

1.7712 

VAPOR  PRESSURE  ABOVE  ONE  ATMOSPHERE 
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Specific  Volume  of  Liquid  Ammonia  under  Saturation  Pressure,  cm3/g. — ( Continued ) 


t,  °c 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

50 

1.7766 

1 . 7820 

1.7875 

1.7931 

1.7987 

1.8044 

1.8102 

1.8160 

1.8220 

1 . 8280 

60 

1.8341 

1.8403 

1.8465 

1.8529 

1.8593 

1.8658 

1.8725 

1.8792 

1.8860 

1.8930 

70 

1.9000 

1.9072 

1.9145 

1.9219 

1.9294 

1.9370 

1.9448 

1.9528 

1.9608 

1.9690 

80 

1.9774 

1.9S59 

1.9946 

2.0034 

2.0124 

2.0217 

2.0311 

2.0407 

2.0505 

2.0605 

90 

2.0708 

2. 08 1C 

2.0920 

2.1030 

2.1143 

2 . 1258 

2.1377 

2.1498 

2 . 1623 

2.1752 

100 

2.1885 

2.202i 

2.2162 

2.230? 

2.251o 

2.2612 

2.2773 

2.294o 

2.3112 

2.3292 

110 

2.347s 

2.3674 

2.387? 

2 . 408o 

2.4314 

2.454s 

2.4796 

2.505s 

2.5393 

2.5632 

120 

2.594s 

2.628s 

2. 665e 

2.7055 

2.7495 

2.7979 

2.8523 

2.9142 

2.985i 

3.071o 

130 

3.1769 

3.3175 

3.531s 

4.283o  (crit.) 

Specific  Volume  of  Saturated  NH3  Vapor,  cm3/g  (7>  18>  21>  25>  29>  51>  55) 

1QOQ  AQO 

log i0y  =  --  T -  32.0661  +  10.70409  log10T  +  8.62366  X  1Q-2(406.1  -  T)**  +  2.667  X  1Q-3(406.1  -  T);  T  =  (273.1  +  t ); 


range,  —  70  to  +50°C 


t,  °C 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-70 

8  976.2 

9  617.9 

10  314 

11  069 

11  889 

12  781 

13  752 

14  809 

-60 

4  690.3 

4  988.9 

5  310.0 

5  655.8 

6  028.3 

6  429.9 

6  863.3 

7  331.2 

7  837.0 

8  384.1 

-50 

2  620.7 

2  770.3 

2  929.9 

3  100.7 

3  283.4 

3  479.0 

3  688.5 

3  913.1 

4  154.0 

4  412.5 

-40 

1  550.2 

1  630.0 

1  714.7 

1  80'4.8 

1  900.5 

2  002.4 

2  110.8 

2  226.3 

2  349.4 

2  480.7 

-30 

962.82 

1  007.8 

1  055.3 

1  105.5 

1  158.7 

1  214.8 

1  274.4 

1  337.4 

1  404.2 

1  475.1 

-20 

623.4s 

650.06 

678.03 

707.45 

738.44 

771.06 

805.44 

841.69 

879.92 

920.25 

-10 

418.46 

434.84 

452.02 

470.02 

488.8s 

508.6s 

529.45 

551.25 

574.15 

598.2o 

-  0 

289.62 

300. lo 

311.04 

322.47 

334.42 

346.9o 

359.95 

373.59 

387.87 

402.82 

+  0 

289 . 62 

279.5s 

269.95 

260.73 

251.8s 

243.39 

235.25 

227.43 

219.92 

212.71 

to 

205 . 79 

199.1s 

192.73 

186.5s 

180.66 

174.97 

169.49 

164.22 

159.U 

154.25 

20 

149.53 

144.99 

140.61 

136.39 

132.3s 

128.4o 

124.61 

120.96 

117.43 

114.02 

30 

110.73 

107.5s 

104.4s 

101.5i 

98.640 

95.865 

93.181 

90.586 

88.O74 

85 . 643 

40 

83.290 

81.012 

78.806 

76.670 

74.6oo 

72.594 

70.650 

68.766 

66.939 

65.167 

50 

63 . 448 

50  to  100°  (53,  55) 


t,  °C . 

. |  50 

|  60 

|  70 

|  80 

1  90  | 

100 

cm3/g . 

. |  63.49 

|  48.8 

|  37.7 

|  29.3 

22.8  | 

17.6 

co2 

Vapor  Pressure  of  the  Liquid  in  Atm.  (*>  2>  4>  12>  19>  31>  33>  36'  43»  45’  46>  48>  49’  52) 
log  10P  =  1.8630096  -  Tc  ~  r[3.0067  -  9.03453  X  10-3(TC  -  T)  +  2.37353  X  10 ~'{TC  -  T)"-  -  3.7788  X  10~*(TC  -  T)3  +  3.27304  X 


10-8  (Tc  -  TY  -  1.11383  X  10_10(TC  -  T) 5] ;  Tc  =  (273.1  +  31.1);  range,  -  56.6  to  31.1°C 


O 

O 

0 

1 

2 

3 

4 

5 

6 

7  I 

8  I 

9 

-56.6 

5.114s 

-50 

6.7446 

6.4751 

6.2139 

5.960s 

5.7156 

5.4782 

5.2485 

-40 

9.9251 

9.5650 

9.2147 

8.874o 

8.5426 

8.2207 

7.907s 

7.6039 

7.3089 

7.0225 

-30 

14.099 

13.631 

13 . 176 

12.733 

12 . 299 

11.877 

11.466 

11.065 

10.675 

10.295 

-20 

19.437 

18.845 

18.267 

17.702 

17.150 

16.611 

16.084 

15.569 

15.067 

14.577 

-10 

26.129 

25.393 

24.673 

23.967 

23.277 

22.601 

21.940 

21.293 

20.661 

20.042 

-  0 

34.379 

33 . 478 

32 . 595 

31.728 

30.879 

30.046 

29.231 

28.431 

27.648 

26.881 

+  0 

34.379* 

35.298 

36.235 

37.190 

38.163 

39 . 155 

40.166 

41.197 

42.247 

43.316 

10 

44 . 406 

45.517 

46 . 648 

47.800 

48 . 974 

50.170 

51.388 

52.629 

53.895 

55.182 

20 

56.495 

57.833 

59 . 197 

60.588 

62 . 006 

63.452 

64.928 

66.434 

67.971 

69.540 

30 

71 . 143 

72.780 

31.1 

72.947 

*A  new  determination  by  Bridgeman  (9)  gives  34.4009  ±  0.0013  atm.  at  0°  and  this  value  is  recommended  as  a  fixed  point  for  the  calibration  of  pressure 


gages. 


Specific  Volume  of  Liquid  Carbon  Dioxide  under  Saturation  Pressure,  cm3/g  (x>  6>  13>  26) 


t.  °C 


-56.6 

-50 

-40 

-30 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.8482 

0.8658 

0.8961 

0.9302 

0.8636 

0.8929 

0.9268 

0.8606 

0.8897 

0.9226 

0 . 8576 

0 . 8865 
0.9191 

0.8554 

0.8834 

0.9158 

0.8525 

0.8803 

0.9124 

0.8496 

0.8780 

0.9091 

0.8749 

0.9058 

0.8718 

0.9025 

0.8688 

0.8993 
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Specific  Volume  of  Liquid  Carbon  Dioxide  under  Saturation  Pressure,  cm3/g. — ( Continued ) 


t,  °c 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-20 

0 . 9699 

0.9653 

0.9615 

0.9579 

0.9533 

0.9497 

0.9452 

0.9416 

0.9381 

0.9337 

-10 

1.0194 

1.0142 

1.0091 

1.0040 

0.9990 

0.9940 

0.9892 

0.9843 

0.9794 

0.9747 

-  0 

1.0810 

1.0753 

1.0683 

1.0616 

1.0548 

1.0482 

1 . 0428 

1.0362 

1.0309 

1.0256 

+  0 

1.0811 

1.0881 

1.0953 

1 . 1025 

1 . 1099 

1.1186 

1.1261 

1 . 1350 

1 . 1442 

1.1534 

10 

1 . 1628 

1.1737 

1 . 1834 

1 . 1947 

1 . 2063 

1.2195 

1.2330 

1 . 2469 

1.2626 

1.2788 

20 

1.2953 

1.3141 

1.3351 

1.3587 

1.3831 

1.4104 

1 . 4430 

1.4815 

1 . 5267 

1 . 5873 

30 

1.6722 

1.8692 

31.1 

2.1547 

Specific  Volume  of  Saturated  C02  Vapor,  cm3/g  (*>  6>  13) 

-  =  0.09743  +  2.854  X  10~3<  +  4.419  X  10~6«2  +  1.349  X  lO"6;3 

V 


+  3.640  X  10~8f4  +  3.25  X  10-10P;  range,  -40  to  +  20°C 


t,  °C 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-30 

-20 

27.19 

19.22 

19.91 

20.62 

21.36 

22.11 

22.89 

23.71 

24.53 

25.40 

26.26 

-10 

13.83 

14.27 

14.73 

15.21 

15.70 

16.23 

16.78 

17.35 

17.95 

18.57 

-  0 

10.26 

10.57 

10.88 

11.21 

11.54 

11.89 

12.25 

12.62 

13.01 

13.41 

+  0 

10.26 

9.97 

9.68 

9.41 

9.13 

8.85 

8.59 

8.33 

8.06 

7.81 

10 

7.57 

7.30 

7.04 

6.80 

6.58 

6.33 

6.14 

5.92 

5.68 

5.46 

20 

5.26 

5.05 

4.83 

4.61 

4.39 

4.35 

3.97 

3.76 

3.53 

3.28 

30 

31.1 

3.00 

2.15 

2.54 

so2 


Vapor  Pressure  of  the  Liquid  in  Atm.  (8»  X1>  19>  39>  42>  44>  47> 

4S)  Tb  =  B.  P.,  °K 

log10P  =  — ~  T- 1  [5.0762  -  4.03843  X  lO^CT  -  TB)  +  1.79492 

X  10~5(T  -  Tb)2  +  1.27073  X  10-7(T  -  TB)3  -  8.50057  X 
l0-io(r  _  TBy}.  Tb  =  (273.1.  +  9.99);  range,  -  70  to 
+  40°C 


£,  °C 

o 

2 

4 

6 

8 

O 

o 

o 

5 

-70 

0.02635 

0.02236 

0.02145* 

50 

8.176 

9.385 

-60 

.05699 

.04916 

. 04227 

0.03623 

0.03095 

60 

10.729 

12.219 

-50 

.11411 

.09989 

.08719 

. 07589 

.06586 

70 

13.867 

15.684 

-40 

.2135 

.1893 

.1674 

.1477 

.1300 

80 

17.682 

19.872 

-30 

.3759 

.3371 

.3018 

.2695 

.2401 

90 

22 . 268 

24.878 

-20 

.6274 

.5686 

.5142 

.4641 

.4181 

100 

27.714 

30 . 784 

-10 

.9995 

.9138 

.8340 

.7599 

.6911 

110 

34.091 

37.641 

-  0 

1.529 

1.408 

1.295 

1.190 

1.091 

120 

41.432 

45.457 

+  0 

1.529 

1.657 

1.793 

1.938 

2.092 

130 

49.705 

54.157 

10 

2.256 

2.429 

2.613 

2.807 

3.012 

140 

58.783 

63.549 

20 

3.228 

3.456 

3.697 

3.951 

4.217 

150 

68.405 

73.296 

30 

4.498 

4.793 

5.102 

5.427 

5.768 

157 

75.245 

40 

6.125 

6.499 

6.890 

7.300 

7.729 

*  At  -72.5°. 


Specific  Volume  of  the  Liquid  under  Saturation  Pressure 

(3,  13,  14,  35) 

y  =  1.434  -  2.486  X  lQ-3<  -  2.63  X  IQ-®*2  -  5.591  X  10 ~H2  + 


8.1  X  10_11(4;  range,  -50  to  +  90°C 


t 

cm3/ g 

1  t 

cm3/ g 

1  t 

cm’/g 

1  t 

i  em3/g 

I  t 

|  cm3/gj|  t 

cm3/ g 

2 

0.6998 

26 

0.7315 

50 

0.7722 

74 

0 . 8230 

98 

0.8913 

-50 

0.6423 

4 

0.7022 

28 

0.7348 

52 

0.7758 

76 

0.8278 

100 

0 . 8977 

-45 

0 . 6472 

6 

0.7047 

30 

0.7375 

54 

0.7794 

78 

0.8333 

105 

0.9158 

-40 

0 . 6523 

8 

0 . 7072 

32 

0 . 7407 

56 

0.7837 

80 

0.8382 

110 

0.9355 

-35 

0 . 6575 

10 

0.7097 

34 

0.7440 

58 

0.7874 

82 

0.8432 

115 

0 . 9570 

-30 

0.6627 

12 

0.7123 

36 

0.7474 

60 

0.7918 

84 

0.8489 

120 

0.9823 

-25 

0 . 6680 

14 

0.7153 

38 

0.7508 

62 

0 . 7962 

86 

0.8547 

125 

1.0111 

-20 

0 . 6739 

16 

0.7179 

40 

0.7536 

64 

0 . 8000 

88 

0.8606 

130 

1 . 0449 

-15 

0.6798 

18 

0 . 7205 

42 

0.7570 

66 

0.8046 

90 

0.8658 

135 

1.0858 

-10 

0.6859 

20 

0.7231 

44 

0.7610 

68 

0.8091 

92 

0.8718 

140 

1.1363 

-  5 

0.6916 

22 

0 . 7262 

46 

0.7646 

70 

0.8137 

94 

0.8780 

145 

1.2019 

0 

0 . 6974 

24 

0.7289 

48 

0.7680 

72 

0.8183 

96 

0.8S50 

150 

157.2 

1 . 3038 
1.9305 

Specific  Volume  of  the  Vapor  under  Saturation  Pressure, 

cm3/g  (13>  14) 


t,  °C 

0 

2 

4 

6 

8 

0 

10 

147.1 

137.0 

128.2 

119.0 

156.3 

111.1 

20 

103.1 

97.09 

90.91 

86.21 

81.30 

30 

75.76 

70.92 

66.67 

62.50 

58.14 

40 

54.64 

51.02 

48.08 

45.25 

42.74 

50 

40.65 

38.61 

36.76 

34.84 

33.33 

60 

31.85 

30.49 

29.15 

28.01 

26.88 

70 

25.77 

24.81 

23.81 

22.88 

21.93 

80 

20.92 

19.96 

19.01 

18.15 

17.24 

90 

16.39 

15.60 

14.88 

14.20 

13.51 

100 

12.94 

12.32 

11.76 

11.25 

10.79 

110 

10.31 

9.83s 

9.38i 

8.93? 

8.503 

120 

8.07s 

7 . 669 

7.267 

6.87s 

6.502 

130 

6.14e 

5.80o 

5.473 

5. 147 

4.845 

14C 

4.554 

4.274 

4.00s 

3.755 

3.509 

150 

3.256 

2.99o 

2 . 67o 
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VAPOR  PRESSURES  AND  ORTHOBARIC  DENSITIES  ABOVE  ONE  ATMOSPHERE, 
TWO -PHASE,  LIQUID — VAPOR,  ORGANIC  COMPOUNDS1 

Albert  F.  O.  Germann 


p  =  vapor  pressure  in  normal  atmospheres, 
d,  (resp.  dv)  =  density  of  saturated  liquid  (resp.  vapor)  in  g 
per  cm3. 

dm  =  /^{di  +  dv). 

Accuracy,  ca.  ±5  in  last  figure  given. 

All  values  at  the  critical  point  are  given  in  bold-face  type. 

C-TABLE,  THE  <L -ARRANGEMENT 
CC120  Phosgene  (l,  10,  li,  17) 


t,  °C  |  Patm.  |  di  I  dv 


7.95 

1.00 

1.409 

0.005 

10 

1.08 

1.405 

0.005 

20 

1.55 

1.381 

0.007 

30 

2.17 

1.357 

0.009 

40 

2.97 

1.332 

0.012 

50 

3.99 

1.306 

0.016 

60 

5.25 

1.280 

0.020 

70 

6.81 

1.252 

0.024 

80 

8.68 

1.224 

0.030 

90 

10.94 

1.195 

0.037 

100 

13.6 

1.165 

0.046 

110 

16.7 

1.134 

0.057 

120 

20.3 

1.100 

0.072 

130 

24.4 

1.062 

0.090 

140 

29.1 

1.017 

0.112 

150 

34.4 

0.966 

0.142 

160 

40.4 

0.903 

0.182 

170 

47.0 

0.826 

0.239 

180 

54.4 

0.685 

0.359 

182 

56 

0.  520 

dm  =  0.715  -  1070  X  lO"**. 


CH40  Methyl  Alcohol  (25>  37) 


O 

O 

Patm. 

di 

dv 

64.7 

1.000 

0.7510 

0 . 001222 

70 

1.220 

.7460 

.001465 

80 

1.764 

.7355 

. 002084 

90 

2.494 

.7250 

.002907 

100 

3.452 

.7140 

.003984 

110 

4.688 

.7020 

. 005376 

120 

6.255 

.6900 

.007142 

130 

8.213 

.6770 

. 009379 

140 

10.63 

.6640 

.01216 

150 

13.57 

.6495 

.01562 

160 

17.11 

.6340 

.01994 

170 

21.34 

.6160 

. 02526 

180 

26.35 

.5980 

.03186 

190 

32.23 

.5770 

.04010 

200 

39.08 

.5530 

.05075 

210 

47.03 

.5255 

.06521 

220 

56.18 

.4900 

. 08635 

225 

61.25 

.4675 

.1003 

230 

66.67 

.4410 

.1187 

235 

72.47 

.4054 

.1438 

240.0 

78.  67 

0.2 

722 

dm  =  0.4050  -  447.9  X  10“6f  +  133  X  10  H2  -  2376  X  10  12t3. 

1  Except  hydrocarbons  and  their  halogen  derivatives  for  which  v.  p.  244. 


CH.jS  Methylmercaptan  (3) 


t,  °C 

Patm. 

di 

dv 

6.0 

1.000 

0.888 

0.002 

10 

1.16 

.882 

.002 

20 

1.68 

.868 

.003 

30 

2.36 

.854 

.004 

40 

3.22 

.840 

.004 

50. 

4.33 

.827 

.005 

60 

5.68 

.813 

.005 

70 

7.36 

.799 

.006 

80 

9.33 

.783 

.008 

90 

11.7 

.768 

.011 

100 

14.5 

.752 

.015 

110 

17.6 

.734 

.020 

120 

21.3 

.714 

.027 

130 

25.5 

.692 

.036 

140 

30.3 

.669 

.048 

150 

35.7 

.643 

.062 

160 

41.6 

.612 

.079 

170 

48.6 

.577 

.102 

180 

56.2 

.535 

.131 

190 

65.0 

.477 

.179 

196.8 

71.  4 

0.  323 

dm  =  0.449  -  675  X  10~H  +  180  X  10 ~U2. 


CHiN  Methylamine  (2) 


t,  °c  | 

Patm. 

t,  °c  1 

Patm. 

-  6.6 

1.000 

80 

16.7 

0 

1.33 

90 

20.9 

+10 

2.00 

100 

25.9 

20 

2.92 

110 

31.9 

30 

4.16 

120 

38.5 

40 

5.93 

130 

46.3 

50 

7.70 

140 

55.1 

60 

10.15 

150 

65.5 

70 

13.12 

156.9 

73.  6 

C2H3N  Acetonitrile  (31);  cf.  (29>  32 

) 

t,  °C 

P&tm.  | 

di 

dv 

80 

0.717 

0.001 

90 

.706 

002 

100 

.694 

002 

110 

.682 

.003 

120 

.670 

.004 

130 

.658 

.005 

140 

.646 

.007 

150 

.633 

.009 

160 

.620 

.011 

170 

.605 

.013 

180 

.590 

.015 

190 

.573 

.018 

200 

.555 

.022 

210 

.536 

.027 

220 

.514 

.034 

230 

.492 

.042 

240 

.467 

.053 

250 

.439 

.068 
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C2H3N. — ( Continued ) 


t,  °c 

Patm. 

di 

dv 

260 

0.399 

0.091 

270 

.342 

.139 

274.7 

0.  240 

dm  =  0.402  -  495  X  IQ"6*  -  350  X  10 


C2H402  Acetic  Acid  (21,  22,  36,  37) 


t,  °C 

Patm. 

di 

dv 

118.5 

1.000 

0.9380 

0.003150 

120 

1.058 

.9362 

.003271 

130 

1.426 

.9235 

. 004275 

140 

1.884 

.9091 

.005515 

150 

2.452 

.8963 

. 00703 

160 

3.149 

.8829 

. 00887 

170 

3.994 

.8694 

.01084 

180 

5.014 

.8555 

.01370 

190 

6.233 

.8413 

.01681 

200 

7.6S2 

.8265 

. 02052 

210 

9.391 

.8109 

. 02488 

220 

11.39 

.7941 

.03021 

230 

13.73 

.7764 

. 03626 

240 

16.42 

.7571 

. 04327 

250 

19.52 

.7364 

.05163 

260 

23.07 

.7136 

.06165 

270 

27.11 

.6900 

.07365 

280 

31.67 

.6629 

.0883 

290 

36.79 

.6334 

.1073 

300 

42.54 

.5950 

.1331 

310 

48.93 

.5423 

.1718 

320 

56.01 

.4615 

.2417 

321.  6 

67.  21 

0. 3506 

dm  =  0.5355  -  536.6  X  10 ~H  -  119.1  X  lQ-9<2. 


C2H4O2  Methyl  Formate  (39);  cf.  (37) 


tj  C  j  patm.  j  di  \  d 


31.9 

1.000 

0.9569 

0 . 002468 

40 

1.355 

.9447 

.003236 

50 

1.903 

.9294 

. 004456 

60 

2.608 

.9133 

.006039 

70 

3.500 

.8968 

. 008032 

80 

4.610 

.8803 

.01049 

90 

5.969 

.8634 

.01350 

100 

7.614 

.8452 

.01723 

110 

9.582 

.8264 

.02160 

120 

11.91 

.8070 

.02688 

130 

14.64 

.7860 

.03344 

140 

17.83 

.7638 

.04124 

150 

21.46 

.7403 

.05063 

160 

25.64 

.7136 

.06231 

170 

30.40 

.6844 

. 07634 

180 

35.76 

.6521 

. 09434 

190 

41.78 

6148 

.1178 

200 

48.50 

5658 

.1524 

210 

55.95 

.4857 

.2188 

214.  0 

59.  15 

0.  3489 

dm  =  0.5020  -  701.3  X  lO"6*  -  66.5  X  lO"9/2. 


C2H60  Ethyl  Alcohol  (2  3,  3  7) 


O 

O 

*♦0 

Patm. 

di 

dv 

78.3 

1.000 

0.7365 

0.00165 

80 

1.069 

.7348 

.00174 

90 

1.562 

.7251 

. 00250 

100 

2.228 

.7157 

.00351 

110 

3.107 

.7057 

. 00486 

120 

4.243 

.6925 

.00658 

C2H60. — ( Continued ) 


t,  °C 

Patm. 

di 

dv 

130 

5.685 

0.6789 

0.00877 

140 

7.486 

.6631 

.01152 

150 

9.700 

.6489 

.01488 

160 

12.39 

.6329 

.01916 

170 

15.61 

.6165 

.02446 

180 

19.44 

.  5984 

.03115 

190 

23.94 

.5782 

.0397 

200 

29.20 

.5568 

.  0508 

210 

35.31 

.5291 

.  0655 

220 

42.38 

.4958 

.0854 

230 

50.53 

.4550 

.1135 

240 

59 . 92 

.3825 

.1715 

243.  1 

63. 11 

0.  2755 

dm  =  0.4028  -  382.7  X  10-«f  -  594.0  X  lO"9*2  +65.1  X  10“12t3. 


C2H60  Methyl  Ether  (p)  (3,  2  7);  (<*)  («) 


t,  °C 

Patm. 

di 

dv 

-23.7 

1.000 

0 . 7222 

0.0024 

-20 

1.17 

.7174 

.0027 

-10 

1.74 

.7040 

.0039 

0 

2.54 

.6905 

.0055 

+10 

3.59 

.6759 

.0076 

20 

4.95 

.6610 

.0104 

30 

6.62 

.6455 

.0142 

40 

8.69 

.6292 

.0188 

50 

11.25 

.6116 

.0241 

60 

14.27 

.  5932 

.0306 

70 

17.90 

.5735 

.0385 

80 

22.10 

.5517 

.0484 

90 

26.9 

.5257 

.0623 

100 

32.6 

.4950 

.0810 

110 

39.0 

.4575 

.1060 

115 

42.5 

.4350 

.1222 

120 

46.3 

.4040 

.1465 

125 

50.3 

.3510 

.  1930 

126.  9 

62.0 

0.  2714 

dm  =  0.3480  -  604.0  X  10 ~H. 


C>H6S  Methyl  Sulfide  (p)  (3);  (d)  (3>  «) 


t,  °C 

Patm. 

di 

dv 

35.8 

1.000 

0.831 

0.002 

40 

1.15 

.826 

.003 

50 

1.60 

.814 

.003 

60 

2.15 

.803 

.003 

70 

2.84 

.791 

.004 

80 

3.68 

.777 

.006 

90 

4.70 

.764 

.00,8 

100 

5.97 

.750 

.010 

110 

7.45 

.736 

.013 

120 

9.14 

.721 

.016 

130 

11.1 

.706 

.020 

140 

13.4 

.689 

.026 

150 

16.0 

.671 

.032 

160 

19.1 

.652 

.040 

170 

22.4 

.632 

.050 

180 

26.2 

.610 

.063 

190 

30.6 

.585 

.076 

200 

35.6 

.559 

.092 

210 

41.5 

.528 

.113 

220 

47.0 

.486 

.146 

229.9 

64.  6 

0.  306 

=  0.437  -  570  X  10_6h 


VAPOR  PRESSURE  ABOVE  ONE  ATMOSPHERE 


239 


C2H6S  Ethylmercaptan  (3) 


t,  °c 

Patm. 

di 

d-D 

34.4 

1.000 

0.822 

0.002 

40 

1.21 

.815 

.003 

50 

1.66 

.S03 

.003 

60 

2.22 

.790 

.004 

70 

2.95 

.777 

.006 

80 

3.84 

.762 

.007 

90 

4.92 

.749 

.009 

100 

6.24 

.735 

.012 

110 

7.80 

.721 

.015 

120 

9.64 

.706 

.019 

130 

11.8 

.6S9 

.023 

140 

14.3 

.672 

.029 

150 

17.2 

.653 

.036 

160 

20.5 

.634 

.044 

170 

24.2 

.613 

.054 

180 

28.2 

.590 

.065 

190 

33.0 

.564 

.079 

200 

38.2 

.534 

.095 

210 

44.1 

.499 

.117 

220 

50.5 

.444 

.161 

225.  5 

64.2 

0.  301 

dm  =  0.432  -  580  X  lQ-6<  -  50.0  X  lQ-AA 


C2H7N  Dimethylamine  (2)  |  C2H7N  Ethylamine  (2) 


t,  °C 

P&tm. 

t,  °c 

Patm. 

7.2 

1.000 

16.6 

1.000 

10 

1.12 

20 

1.14 

20 

1.66 

30 

1.65 

30 

2.38 

40 

2.34 

40 

3.32 

50 

3.23 

50 

4.55 

60 

4.35 

60 

6.04 

70 

5.77 

70 

7.93 

80 

7.48 

80 

10.2 

90 

9.57 

90 

12.9 

100 

12.1 

100 

16.0 

110 

15.0 

110 

19.7 

120 

18.5 

120 

23.9 

130 

22.5 

130 

28.8 

140 

27.0 

140 

34.4 

150 

32.4 

150 

40.8 

160 

38.4 

160 

48.0 

170 

44.9 

164.  6 

61.  7 

180 

52.9 

183.2 

66.  6 

C3H5N  Propionitrile  (31);  cf.  (29) 

t,  °C 

P&tm. 

di 

dp 

90 

0.711 

0.002 

100 

.700 

.002 

110 

.689 

.003 

120 

.678 

.003 

130 

.666 

.004 

140 

.654 

.005 

150 

.642 

.006 

160 

.629 

.007 

170 

.615 

.008 

180 

.602 

.010 

190 

.588 

.012 

200 

.573 

.015 

210 

.557 

.019 

220 

.541 

.025 

230 

.524 

.033 

240 

.505 

.041 

C3H5N. — ( Continued ) 


t,  °C 

P&tm. 

d, 

dp 

250 

0.483 

0.051 

260 

.458 

.063 

270 

.428 

.080 

2S0 

.388 

.108 

290 

.311 

.171 

291.2 

0.  241 

dm  =  0.400  -  475  X  10~®<  -  250  X  lO"9^. 


C3H60  Acetone  (p)  (14,  27);  c/.  (32);  (d)  (12);  cf.  (28>  29,  33,  35) 


t,  °c 

P&tm. 

di 

dp 

56.1 

1.000 

0.750 

0.002 

60 

1.14 

.746 

.003 

70 

1.58 

.734 

.003 

80 

2.12 

.719 

.004 

90 

2.81 

.706 

.005 

100 

3.67 

.693 

.007 

110 

4.74 

.679 

.009 

120 

6.01 

.665 

.011 

130 

7.53 

.650 

.013 

140 

9.33 

.634 

.016 

150 

11.5 

.618 

.020 

160 

13.9 

.601 

.024 

170 

16.6 

.588 

.030 

180 

20.0 

.568 

.039 

190 

23.8 

.540 

.050 

200 

28.0 

.514 

.065 

210 

32.7 

.482 

.085 

220 

38.1 

.443 

.110 

230 

44.1 

.393 

.152 

236 

47.0 

0.268 

dm  =  0.405  -  525  X  lO"6*  -  250  X  10-9<2. 


C3H602  Propionic  Acid  (13);  cf.  (7>  9>  18>  19) 


t,  °C 

Patm. 

di 

dy 

140 

0.860 

0.004 

150 

.848 

.004 

160 

.837 

.005 

170 

.825 

.006 

180 

.813 

.008 

190 

.800 

.010 

200 

.786 

.012 

210 

.772 

.015 

220 

.757 

.019 

230 

.740 

.024 

240 

.722 

.029 

250 

.703 

.035 

260 

.683 

.043 

270 

.663 

.051 

280 

.642 

.060 

290 

.619 

.071 

300 

.595 

.083 

339.  6 

0.  316 

dm  =  0.508  -  530  X  10~6<  -  110  X  10“9<2. 

C3H602  Ethyl  Formate  (39);  cf.  (37) 

ty  C  |  P&tm.  |  dl 

dy 

54.35 

1.000 

0.8767 

0.002843 

60 

1.208 

.8689 

.003370 

70 

1.667 

.8552 

.004570 

80 

2.251 

.8409 

.006098 

90 

2.983 

.8262 

.007994 

100 

3.883 

.8112 

.01032 

110 

4.978 

.7955 

.01312 

120 

6.290 

.7796 

.01657 

130 

7.846 

.7628 

. 02073 

240 
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C  3H  o  O  2. — ( Continued ) 


o 

o 

P&tm. 

di 

dv 

140 

9.674 

0 . 7448 

0 . 02564 

150 

11.80 

.7257 

.03164 

160 

14.26 

.7058 

.03876 

170 

17.07 

.6843 

.04739 

180 

20.28 

.6610 

. 05747 

190 

23.91 

.6355 

.07018 

200 

28.00 

.  6066 

.08621 

210 

32 . 59 

.5724 

.1073 

220 

37.70 

.5290 

.1379 

225 

40.47 

.5014 

.1587 

230 

43.39 

.4635 

.1890 

235.  3 

46.  65 

0. 3232 

dm  =  0.4741  - 

-  625.1  X  10— 

-  69.4  X  10-»<2. 

C3H602  Methyl  Acetate  (39);  cf.  (37) 


t,  °C 

P  atin. 

di 

dv 

57.15 

1.000 

0.8840 

0 . 002830 

60 

1.104 

.8800 

. 003076 

70 

1.537 

.8662 

.004193 

80 

2.092 

.8519 

.005618 

90 

2.791 

.8374 

. 007440 

100 

3.659 

.8221 

.009671 

110 

4.719 

.8060 

.01239 

120 

5.998 

.7893 

.01570 

130 

7.523 

.7715 

.01970 

140 

9.325 

.7532 

. 02454 

150 

11.43 

.7339 

. 03026 

160 

13.88 

.7133 

.03731 

170 

16.71 

.6907 

. 04598 

180 

19.95 

.6671 

. 05682 

190 

23.64 

.6410 

. 06993 

200 

27.84 

.6100 

. 08658 

210 

32.56 

.5741 

.1091 

220 

37.92 

.5281 

.  1416 

230 

43.92 

.4527 

.2028 

233.  7 

46.  31 

0. 3262 

dm  =  0.4799  - 

-  628.0  X  10 -«f 

-  146.7  X  10"9?2 

C3HsO  Propyl  Alcohol  (26>  37) 

t,  °C 

P&tm. 

di 

dv 

97.4 

1.000 

0.7351 

0 . 00208 

100 

1.100 

.7325 

.  00226 

110 

1.577 

.7220 

. 00320 

120 

2.208 

.7110 

. 00443 

130 

3.022 

.6995 

. 00605 

140 

4.055 

.6875 

. 00805 

150 

5.341 

.6740 

.01060 

160 

6.915 

.6600 

.01380 

170 

8.817 

.6450 

.01770 

180 

11.08 

.6285 

.0225 

190 

13.75 

.6110 

.0282 

200 

16.86 

.5920 

.0353 

210 

20.46 

.5715 

.0442 

220 

24.57 

.5485 

.0556 

230 

29.26 

.5230 

.0704 

240 

34.57 

.4920 

.0904 

250 

40.55 

.4525 

.  1180 

260 

47.27 

.3905 

.1610 

263.7 

49.  95 

0.  2734 

dm  =  0.4095  -  379.0  X  10“6f  -  375.0  X  IQ-9*2  -  553.3  X 


10~12<3 


C3HsO  Methyl  Ethyl  Ether  (3) 


t,  °C 

P&tm. 

di 

dv 

7.5 

1.000 

0.716 

0.003 

10 

1.10 

.713 

.004 

20 

1.61 

.700 

.006 

30 

2.29 

.687 

.008 

40 

3.14 

.672 

.010 

50 

4.24 

.658 

.013 

60 

5.56 

.644 

.016 

70 

7.21 

.628 

.019 

80 

9.16 

.612 

.023 

90 

11.4 

.596 

.029 

100 

14.2 

.579 

.034 

110 

17.3 

.560 

.040 

120 

20.9 

.540 

.050 

130 

25.0 

.516 

.064 

140 

29.6 

.487 

.082 

150 

34.7 

.450 

.109 

160 

40.5 

.401 

.153 

164.  7 

43.4 

0.  270 

dm  =  0.364  -  570  X  10~6h 


CiHiN  Propylamine  (2) 


t,  °C 

P&tm. 

t,  °C 

P&tm. 

48.4 

1.000 

140 

11.8 

50 

1.06 

150 

14.4 

60 

1.49 

160 

17.2 

70 

2.06 

170 

20.3 

80 

2.79 

180 

24.2 

90 

3.71 

190 

28.4 

100 

4.82 

200 

32.9 

110 

6.17 

210 

38.1 

120 

7.76 

220 

43.9 

130 

9.64 

223.  8 

46.  3 

C4Hfi04  Dimethyl  Oxalate  (27>  34) 

t,  °c 

I  Patm.  [I  t,  °C  | 

P&tm. 

163.3 

1.000 

220 

4.17 

170 

1.20 

230 

5.19 

180 

1.59 

240 

6.37 

190 

2.06 

250 

7.76 

200 

2.62 

260 

9.  48 

210 

3.32 

C4H802  n-Butyric  Acid  (13);  cf.  (7>  8>  28>  40) 

h  C  |  patm.  |  dl  |  dv 


160 

0.818 

0.003 

170 

.807 

.003 

180 

.796 

.004 

190 

.784 

.005 

200 

.771 

.007 

210 

.758 

.009 

220 

.744 

.012 

230 

.730 

.015 

240 

.715 

.018 

250 

.700 

.022 

260 

.685 

.027 

270 

.669 

.032 

280 

.652 

.038 

290 

.633 

.045 

300 

.612 

.053 

355 

0.  302 

dm  =  0.487  -  450  X  10^61  -  200  X  lQ-9<2. 
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C4Hs02  Isobutyric  Acid  (13);  cj.  (20>  28) 


t,  °C 

Patm. 

d,  | 

(ly 

150 

0.812 

0.003 

160 

.801 

.004 

170 

.789 

.005 

180 

.777 

.007 

190 

.764 

.009 

200 

.751 

.012 

210 

.737 

.015 

220 

.723 

.018 

230 

.708 

.022 

240 

.692 

.026 

250 

.675 

.  032 

260 

.657 

.039 

270 

.638 

.047 

280 

.617 

.056 

290 

.594 

.067 

300 

.569 

.080 

336 

0.  304 

dm  =  0.485  -  500  X  10~6«  -  120  X  10~9<2. 


C4H802  Propyl  Formate  (39);  cj.  (37) 


t,  °C 

Patm. 

di 

dv 

80.9 

1.000 

0 . 8330 

0.003136 

90 

1.320 

.8214 

.004107 

100 

1.769 

.8080 

. 005432 

110 

2.327 

.7947 

. 007047 

120 

3.010 

.7811 

. 009033 

130 

3.836 

.7670 

.01140 

140 

4.821 

.7523 

.01422 

150 

5.984 

.7369 

.01770 

160 

7.343 

.7209 

.02179 

170 

8.921 

.7045 

.02667 

180 

10.74 

.6873 

.03236 

190 

12.82 

.6691 

.03891 

200 

15.20 

.6487 

.04717 

210 

17.90 

.6259 

. 05698 

220 

20.94 

.6024 

.06897 

230 

24.39 

.5757 

.08403 

240 

28.27 

.5438 

.1045 

250 

32.63 

.5025 

.1340 

260 

37.54 

.4404 

.1848 

264.  85 

40.  13 

0.  3093 

dm  =  0.4647  - 

-  574.8  X  10~6« 

-  45.9  X 

C4H802  Methyl  Propionate  (39);  cj.  (37) 

t,  °C 

Patm. 

di 

dy 

79.7 

1.000 

0.8412 

0.003173 

80 

1.006 

.8408 

.003199 

90 

1.379 

.8273 

004301 

100 

1.851 

.8137 

005714 

110 

2.440 

.7996 

007446 

120 

3.165 

.7852 

.009569 

130 

4.043 

.7705 

.01214 

140 

5.096 

.7553 

.01529 

150 

6.345 

.7390 

01905 

160 

7.812 

.7221 

.02356 

170 

9.523 

.7045 

.02907 

180 

11.50 

.6856 

.03552 

190 

13.78 

.6657 

.04320 

200 

16.38 

.6445 

.05236 

210 

19.33 

.6207 

.06390 

220 

22.68 

.5938 

.07812 

230 

26.46 

.5635 

.09662 

240 

30.70 

.5220 

.1236 

C4H802. — ( Continued ) 


t,  °C 

Patm. 

di 

dv 

245 

33.01 

0.4976 

0.1418 

250 

35 . 46 

.4655 

.  1675 

255 

38.04 

.4151 

.2118 

257.4 

39.  34 

0.  3124 

dm  =  0.4696  -  592.1  X  10~6f  -  72.9  X  10~9<2. 


C4H802  Ethyl  Acetate  (39);  cj.  (37) 


t,  °C 

Patm. 

di 

dy 

77.15 

1.000 

0 . 8283 

0 . 003230 

80 

1 . 093 

.8245 

. 003495 

90 

1 . 494 

.8112 

.004677 

100 

2.000 

.7972 

.006158 

110 

2 . 630 

.7831 

008006 

120 

3.404 

.7683 

.01030 

130 

4.340 

7533 

.01314 

140 

5.4bl 

.7378 

.01650 

150 

6.789 

.7210 

. 02070 

160 

8.349 

.7033 

.02577 

170 

10.17 

.6848 

.03165 

180 

12.27 

.6653 

.03883 

190 

14.68 

.6441 

.04751 

200 

17.45 

.6210 

.05797 

210 

20.59 

.5944 

.07128 

220 

24.15 

.5648 

.08905 

230 

28.16 

.5281 

.1131 

240 

32.68 

.4778 

.1499 

245 

250 

35.14 

37.74 

.4401 

.1802 

250.  1 

37.  80 

0. 3077 

dm  =  0.4624  - 

-  599.2  X  10 -  76.4  X  10-9i2. 
C4Hl0O  Ethyl  Ether  (24>  37) 

t,  °C 

Patm. 

di 

dv 

34.6 

1.000 

0.6962 

0.003162 

40 

1.212 

.6894 

.003731 

50 

1.680 

.6764 

.005079 

60 

2.275 

.6658 

.006771 

70 

3.021 

.6532 

. 00892 

80 

3.939 

.6402 

.01155 

90 

5.054 

.6250 

.01477 

100 

6.394 

.6105 

.01867 

110 

7.987 

.5942 

.02349 

120 

9.861 

.5764 

.02934 

130 

12.05 

.5580 

.03638 

140 

14.58 

.5385 

. 04488 

150 

17.48 

.5179 

.05551 

160 

20.80 

.4947 

.06911 

170 

24.57 

.  4658 

.08731 

180 

28.81 

.4268 

.1135 

185 

31.12 

.4018 

.1320 

190 

33.57 

.3663 

.1620 

193.8 

35.  52 

0.  2625 

dn  =  0.3685  - 

-  537.7  X  10 ~H  -  47.5  X  10 
C4Hi0S  Ethyl  Sulfide  (3) 

t,  °C 

Patm. 

di 

1  dv 

90.3 

1.000 

0.765 

0.003 

100 

1.32 

.755 

.003 

110 

1.75 

.744 

.004 

120 

2.26 

.732 

.005 

130 

2.90 

.721 

.006 

140 

3.66 

.709 

.008 

150 

4.58 

.697 

.009 

160 

5.68 

.684 

.011 

242 
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C4H  loS.  (Continued) 


t,  °c 

Patm . 

di 

dv 

170 

6.93 

0.671 

0.013 

180 

8.36 

.656 

.017 

190 

10.00 

.641 

.022 

200 

12.0 

.625 

.027 

210 

14.2 

.608 

034 

220 

16.6 

.590 

.041 

230 

19.3 

.571 

.050 

240 

22.3 

.549 

.061 

250 

25.6 

.524 

.075 

260 

29.3 

.494 

.094 

270 

33.2 

.457 

.121 

280 

37.6 

.395 

.175 

283.8 

39. 1 

0.  279 

dm  =  0.428  -  470  X  10“6<  -  200  X  10 

CiHuN  Diethylamine  (p)  (2);  (d)  (12>  16) 


t,  °C 

Patm. 

d, 

dv 

55.4 

1.000 

0.668 

0.003 

60 

1.16 

.663 

.003 

70 

1.59 

.652 

.004 

80 

2.13 

.640 

.005 

90 

2.82 

.628 

.006 

100 

3.67 

.616 

.008 

110 

4.70 

.604 

Oil 

120 

5.92 

.591 

.014 

130 

7.39 

.577 

.018 

140 

9.10 

.562 

.022 

150 

11.1 

.546 

.028 

160 

13.4 

.528 

.035 

170 

15.9 

.510 

.043 

180 

18.9 

.489 

.053 

190 

22.2 

.466 

.065 

200 

25.8 

.438 

.080 

210 

30.0 

.400 

.103 

220 

34.4 

.339 

.150 

223.  5 

36.2 

0.  246 

dm  =  0.364  -  515  X  10“  -  50.0  X  10-9i2. 


C6Hio02  Isobutyl  Formate  (15>  30) 


t,  °C 

Patm. 

t,  °C 

Patm. 

97.9 

1.000 

190 

9.62 

100 

1.067 

200 

11.5 

110 

1.44 

210 

13.8 

120 

1.92 

220 

16.3 

130 

2.52 

230 

19.1 

140 

3.25 

240 

22.3 

150 

4.14 

250 

25.8 

160 

5.19 

260 

29.8 

170 

6.37 

270 

34.3 

180 

7.89 

278 

38 

C6Hi0C>2  Propyl  Acetate  (39);  cf.  (37) 
tj  C  |  Patm.  |  di  |  dv 


101.55 

1.000 

0 . 7938 

0.003495 

110 

1.284 

.7830 

.004405 

120 

1.703 

.7702 

. 005760 

130 

2.223 

.7571 

.007440 

140 

2.851 

.7435 

. 009497 

150 

3.611 

.7297 

.01195 

160 

4.518 

.7149 

.01489 

170 

5.581 

.6997 

.01848 

180 

6.832 

.6835 

.02268 

190 

8.276 

.6667 

02778 

200 

9.947 

.6488 

.03390 

C5H10O2. — 

( Continued ) 

t,  °C 

Patm. 

di 

dv 

210 

11.86 

0.6301 

0.04115 

220 

14.05 

.6087 

. 05025 

230 

16.54 

.5855 

.06154 

240 

19.36 

.5586 

.07576 

250 

22.54 

.5289 

. 09390 

260 

26.13 

.4908 

.1205 

270 

30.16 

.4333 

.1661 

275 

32.36 

.3769 

.2169 

276.2 

32.  91 

0. 2967 

dm  =  0.4553  -  546.9  X  10~6Z  -  112.4  X  10_9i2. 


C6Hi0O2  Ethyl  Propionate  (39);  cf.  (37) 


t,  °C 

Patm. 

di 

dv 

99.0 

1.000 

0.7964 

0.003489 

100 

1.027 

.7951 

. 003580 

110 

1.383 

.7823 

. 004748 

120 

1.828 

.7692 

. 00620 

130 

2.376 

.7548 

.00800 

140 

3.042 

.7413 

.01024 

150 

3.840 

.7267 

.01292 

160 

4.788 

.7115 

.01615 

170 

5.904 

.6958 

.02004 

180 

7.206 

.6795 

.02469 

190 

8.727 

.6625 

.03012 

200 

10.45 

.6443 

.03676 

210 

12.45 

.6243 

. 04464 

220 

14.73 

.6027 

. 05435 

230 

17.33 

.5784 

.06667 

240 

20.28 

.5501 

. 08230 

250 

23.62 

.5181 

.1030 

260 

27.40 

.4744 

.1337 

265 

29.48 

.4459 

.1562 

270 

31.69 

.4018 

.1957 

272.  9 

33.  03 

0.  2966 

dm  =  0.4564  -  564.4  X  10_6i  -  78.4  X  10_9<2. 


C6Hi0O2  Methyl  Butyrate  (39);  cf.  (37) 


t,  °C 

Patm. 

di 

dv 

102.75 

1.000 

0 . 8035 

0.003595 

110 

1.245 

.7945 

. 004374 

120 

1.649 

.7816 

. 005708 

130 

2.148 

.7685 

. 007353 

140 

2.756 

.7551 

. 009294 

150 

3.488 

.7415 

.01168 

160 

4.359 

.7270 

.01459 

170 

5.386 

.7122 

.01807 

180 

6.587 

.6964 

.02215 

190 

7.982 

.6800 

.02699 

200 

9.593 

.6633 

. 03268 

210 

11.44 

.6448 

.03968 

220 

13.55 

.6251 

.04831 

230 

15.96 

.6018 

.05848 

240 

18.69 

.5773 

.07143 

250 

21.77 

.5505 

.08696 

260 

25.25 

.5166 

.  1091 

270 

29.17 

.4721 

.1416 

275 

31.31 

.  4386 

.1691 

280 

33.58 

.3812 

.2201 

281.3 

34.  19 

0.  3002 

=  0.4601  -  543.0  X  10~6i  -  90.6  X  10-9;2. 


* 


VAPOR  PRESSURE  ABOVE  ONE  ATMOSPHERE 
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C5H10O2  Methyl  Isobutyrate  (39),  cf.  (37) 


t,  °c 

Patm. 

di 

dv 

92.3 

1.000 

0 . 8040 

0.003617 

100 

1.257 

.7945 

.004472 

110 

1.675 

.7815 

.005882 

120 

2.193 

.7680 

.007628 

130 

2.826 

.7539 

.009718 

140 

3.588 

.7396 

.01224 

150 

4.497 

.7248 

.01533 

160 

5.569 

.7095 

.01903 

170 

6.825 

.6933 

. 02345 

180 

8.280 

.6767 

.02869 

190 

9.960 

.6593 

. 03490 

200 

11.89 

.6411 

. 04228 

210 

14.09 

.6200 

.05141 

220 

16.59 

.5961 

. 06289 

230 

19.43 

.5690 

. 07722 

240 

22.64 

.  5386 

.09615 

250 

26.25 

.5021 

.1218 

260 

30.32 

.4495 

.1623 

265 

32.54 

.4036 

.2033 

267.55 

33.  72 

0. 3012 

dm  =  0.4558  -  559.3  X  IQ-6*;  -  68.9  X  IQ-9*2. 


C6H12O  Ethyl  Propyl  Ether  (3) 


t,  °C 

P&tm. 

di 

dv 

61.4 

1.000 

0.682 

0.008 

70 

1.30 

.672 

.010 

80 

1.73 

.659 

.013 

90 

2.27 

.646 

.015 

100 

2.94 

.633 

.018 

110 

3.76 

.620 

.021 

120 

4.72 

.607 

.025 

130 

5.89 

.593 

.029 

140 

7.28 

.579 

.032 

150 

8.89 

.564 

.036 

160 

10.7 

.548 

.041 

170 

12.9 

.530 

.047 

180 

15.2 

.511 

.055 

190 

18.0 

.491 

.067 

200 

21.2 

.462 

.082 

210 

24.8 

.433 

.104 

220 

28.8 

.385 

.142 

227.  4 

32.  1 

0.  258 

dm  =  0.3785  - 

-  530.0  X  10- H. 

C6H12O2  Isobutyl  Acetate  (15) 

t,  °C 

P&tm. 

1  t,  °C 

P&tm . 

116.4 

1.000 

210 

9.0 

120 

1.12 

220 

10.8 

130 

1.48 

230 

12.8 

140 

1.93 

240 

15.1 

150 

2.50 

250 

17.7 

160 

3.16 

260 

20.6 

170 

3.94 

270 

23.9 

180 

4.96 

280 

27.5 

190 

6.12 

288 

31 

200 

7.43 

C6H1202  Ethyl  Isobutyrate  (15) 


t,  °C 

P&tm. 

t,  °C 

P&tm. 

110 

1.000 

140 

2.25 

120 

1.33 

150 

2.89 

130 

1.75 

160 

3.63 

C6H12O2. — 

( Continued ) 

t,  °C 

P&tm. 

t,  °C 

P&tm. 

170 

4.49 

230 

14.2 

180 

5.60 

240 

16.7 

190 

6.85 

250 

19.5 

200 

8.31 

260 

22.6 

210 

10.05 

270 

26 

220 

12.0 

280 

30 

CeHuN  Triethylamine  (12) 

O 

O 

-to 

P&tm. 

di 

dv 

90 

0.661 

0.005 

100 

.650 

.006 

110 

.638 

.008 

120 

.626 

.010 

130 

.614 

.013 

140 

.603 

.016 

150 

.591 

.019 

160 

.578 

.022 

170 

.565 

.026 

180 

.552 

.030 

190 

.538 

.035 

200 

.523 

.040 

210 

.507 

.046 

220 

.488 

.056 

230 

.466 

.071 

240 

.437 

.090 

250 

.399 

.115 

260 

.335 

.175 

262 

0.261 

dm  =  0.373  — 

440  X  10"6(  -  100  X  10-9<2. 

C7Hi402  Isopropyl  Isobutyrate  (38) 

t,  °C 

P&tm. 

di 

dv 

120.76 

1.000 

0.7377 

130 

1.298 

.7264 

140 

1.689 

.7140 

150 

2.163 

.7014 

160 

2.758 

.6683 

170 

3.443 

.6751 

180 

4.222 

.6610 

190 

5.165 

.6468 

200 

6.259 

.6311 

210 

7.507 

.6145 

220 

8.965 

.5965 

230 

10.58 

.5770 

0.0475 

240 

Begins  to  decompose 

C12H10O  Diphenyl  Ether  (4) 

log  10  Pram  = 

7.77i - r°;  range  259.0  (B.  P.)  to  360°C 
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VAPOR  PRESSURES  AND  ORTHOBARIC  DENSITIES  OF  HYDROCARBONS  AND  THEIR 

HALOGEN  DERIVATIVES 

Jean  Timmermans 


p  =  vapor  pressures  in  mm  Hg  (=M60+n) 
di  (resp.  dv)  —  density  of  saturated  liquid  (resp.  vapor)  in  g  per  cm8 
dm  =  %  ( di  +  dv) ;  range,  B.  P.  to  tc 
Accuracy:  Young’s  data,  0.1%  for  the  pressures  and  0.0001  for 
the  densities.  Other  authors’  accuracy  usually  less,  and  indicated 
by  the  number  of  significant  figures  given. 

All  values  at  the  critical  point  are  given  in  bold-face  type. 


HYDROCARBONS 


The  <L -Arrangement 
Cl  and  C2  Hydrocarbons,  v.  p.  230 


CH3.CH:CH2  (3,  io,  17) 


t,  °c 

Pmm 

di 

-47.8 

760 

-40 

1110 

0.599 

-30 

1575 

0.587 

-20 

2280 

0.574 

-10 

3235 

0.560 

0 

4400 

0.546 

+10 

5800 

0.531 

20 

7700 

0.516 

30 

40 

9900 

1240o 

t,  °C 

Pmm 

80 

2740o 

50 

1550o 

90 

3400o 

60 

lS90o 

92.  6 

3450o 

70 

2280o 

logio  V 


=  7.340  - 


1066.1 

T 


C4H10  (3>  10-  14) 


t,  °C 

Pmm  ||  C 

pmm 

-44.5 

760  !]+20 

6690 

-20 

1980  ,  50 

1475o 

0 

3800  II  97.5 

3420o 

.  983.7 

logiop  =  7.3402  - y~; 

range,  — 125°  to  tc. 

n-C4HM  (3,  L  17,  19) 


t,  °C 

Pmm  | 

t,  °C 

Pmm 

-  0.3 

760 

100 

1280o 

+30 

2550 

130 

2060o 

70 

6700 

163.2* 

2710o 

159.  8f 

2850o 

*(7) 

t(17) 

logiop  =  7.3948 


range,  M.  P.  to  tc. 

For  di  up  to  35°,  see  (8). 
MO-C4H10  (3*  13,  17) 


U  °C 

pmm 

t,  °c 

Pmm 

—  11.5 

760 

90 

1290o 

+30 

3400 

120 

2170o 

60 

7000 

133.7 

2775o 

1  a  Qa  1056.3 

log  10  V  =  0.98 - y — ;  range, 

M.  P.  to  tc. 


n- C6H12  (is,  20) 


t,  °c 

Pmm 

d, 1 

dv 

36.15 

760 

40 

873 

0.6062 

0.0034 

50 

1193 

0 . 5957 

0.0045 

60 

1605 

0.5850 

0.0060 

70 

2119 

0.5739 

0 . 0079 

80 

2735 

0 . 5624 

0.0101 

90 

3500 

0 . 5503 

0.0129 

100 

4410 

0.5377 

0.0163 

no 

5485 

0 . 5248 

0.0202 

120 

6740 

0.5107 

0.0250 

130 

8190 

0 . 4957 

0.0310 

140 

9890 

0.4787 

0.0386 

150 

II8I0 

0.4604 

0.0476 

160 

1405o 

0.4394 

0.0591 

170 

16550 

0.4162 

0.0735 

180 

1935o 

0.3867 

0.0935 

190 

2250o 

0 . 3485 

0 . 1269 

195 

2425o 

0.3065 

0.1609 

197.  2 

251Co 

0.2323 

dm  =  0.4402  -  0.0343413T  - 
0.073477T2;  range,  M.  P.  to  tc. 
dm  =  0.3283  -  0.034610<; 


range,  0°  to  tc. 

iso- C6Hi2  (is,  20) 


t,  °C 

Pmm 

di 

dv 

27.95 

760 

30 

819 

0.6092 

0.0033 

40 

1140 

0.5988 

0.0045 

50 

1535 

0.5881 

0.0060 

60 

2036 

0.5769 

0.0078 

70 

2656 

0.5656 

0.0101 

80 

3385 

0.5540 

0.0129 

90 

4280 

0.5413 

0.0162 

100 

5345 

0.5278 

0.0202 

110 

6585 

0.5140 

0.0251 

120 

8020 

0.4991 

0.0311 

130 

9685 

0.4826 

0 . 0383 

140 

1163o 

0.4642 

0.0473 

150 

13800 

0.4445 

0.0583 

160 

1630o 

0.4206 

0.0729 

170 

1911o 

0.3914 

0.0934 

180 

2227o 

0.3498 

0.1258 

185 

2400o 

0.3142 

0.1574 

187.  8 

2500o 

0. 2343 

dm  =  0.44806  -  0.0347586T 
+  0.072664T2; range,  M.  P.  to  tc. 

dm  =  0.3202  -  0.034658!  + 
0.07463i2;  range,  0°  to  te 


C,H.  (20) 


t,  °C 

Pmm 

di 

dv 

80.2 

90 

760 

1008 

0.8041 

0.0036 

100 

1335 

0.7927 

0.0047 

110 

1740 

0 . 7809 

0.0060 

120 

2230 

0.7692 

0.0077 

130 

2820 

0.7568 

0.0096 

140 

3520 

0.7440 

0.0118 

150 

4335 

0.7310 

0.0144 

160 

5300 

0.7185 

0.0173 

170 

6385 

0.7043 

0.0209 

180 

7620 

0.6906 

0.0249 

190 

9040 

0.6758 

0.0298 

200 

1065o 

0.6605 

0.0355 

210 

1245o 

0.6432 

0.0421 

220 

1452o 

0.6255 

0.0502 

230 

1682o 

0.6065 

0.0598 

240 

1935o 

0.5851 

0.0714 

250 

2220o 

0.5609 

0.0855 

260 

2535o 

0 . 5328 

0.1038 

270 

2885o 

0.4984 

0 . 1287 

280 

3280o 

0.4514 

0.1660 

288.5 

3640o 

0. 3045 

dm  =  0.4501  -  0.035248<  + 
0.07693f2;  range,  M.  P.  to  tc. 


C6H12,  Cyclohexane  (12,  20) 


t,  °C 

Pmm 

di 

dy 

80.75 

760 

0.7199 

0.0029* 

90 

992* 

0.7098 

0.0038* 

100 

1304* 

0.6988 

0.0049* 

110 

1687* 

0  6883 

0.0063* 

120 

2140 

0.6775 

0.0080* 

130 

2695 

0.6667 

0.0100* 

140 

3355 

0.6553 

0.0123 

150 

4140 

0.6435 

0.0150 

160 

5040 

0.6313 

0.0184 

170 

6095 

180 

7285 

0.6060 

0.0265 

190 

8630 

0.5917 

0.0317 

200 

1013o 

0.5773 

0.0380 

210 

11825 

0.5614 

0.0450 

220 

13690 

0.5443 

0.0534 

230 

15810 

0 . 5257 

0.0632 

240 

1814o 

0.5058 

0.0746 

250 

2070o 

0.4824 

0.0896 

260 

2359o 

0.4537 

0.1097 

270 

2683o 

0.4154 

0.1401 

281.0 

3083  s 

0.2703 

*  Values  from  Young,  who  used 


CeHi2  which  was  not  absolutely  pure 
it  melted  at  4.7°  instead  of  6.5°  and  its 
density  (tj1)  was  0.7826  instead  of 
0.7832. 


dm  =  0.3942  -  0. 0004331; 
range,  M.  P.  to  tc. 

n-C6II14  (20) 


t,  °C 

Pmm 

dt 

dy 

68.95 

760 

70 

787 

0.6122 

0.0034 

80 

1062 

0.6022 

0.0045 

90 

1407 

0.5918 

0.0058 

100 

1836 

0.5814 

0.0075 

110 

2358 

0.5703 

0.0096 

120 

2980 

0.5588 

0.0120 

130 

3720 

0.5467 

0.0150 

140 

4605 

0.5343 

0.0187 

150 

5610 

0.5207 

0.0230 

160 

6790 

0.5063 

0 . 0283 

170 

8120 

0.4913 

0.0347 

180 

9650 

0.4751 

0 . 0423 

190 

1038o 

0.4570 

0.0516 

200 

1335o 

0.4365 

0 . 0633 

210 

1558o 

0.4124 

0 . 0790 

220 

I8IO0 

0.3810 

0.1011 

230 

2095o 

0.3329 

0.1405 

234.  8 

2250o 

0. 2344 

dm  =  0.3388  -  0.034445f; 
range,  0°  to  tc. 


(C3H7)2,  Diisopropyl  (20) 


f,  °C 

Pmm 

di 

dv 

58.1 

760 

60 

807 

0.6243 

0.0035 

70 

1093 

0.6144 

0.0046 

80 

1444 

0.6039 

0.0060 

90 

1876 

0.5931 

0.0078 

100 

2410 

0.5821 

0.0099 

110 

3045 

0.5708 

0.0125 

120 

3790 

0.5589 

0.0155 

130 

4675 

0.5464 

0.0193 

140 

5715 

0.5334 

0.0236 

150 

6885 

0.5199 

0.0285 

160 

8255 

0 . 5049 

0.0352 

170 

9805 

0.4885 

0 . 0429 

180 

1153o 

0.4705 

0.0522 

190 

13475 

0.4508 

0.0636 

200 

1570o 

0.4274 

0.0783 

210 

1820o 

0.3988 

0.0986 

220 

2100o 

0.3565 

0.1321 

225 

2260o 

0.3198 

0.1649 

227. 35 

2335o 

0. 2411 

dm  =  0.3401  -  0.034445<  + 
!  0.07413<2;  range,  0°  to  tc. 
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C6H6CH3  (i,  6) 


t,  °c 

Patm. 

di 

di} 

190 

0.687 

0.022 

200 

0.672 

0.026 

210 

0.658 

0.030 

220 

0.644 

0.035 

230 

0.630 

0.040 

240 

0.614 

0.048 

250 

0.594 

0.057 

260 

0  574 

0.066 

270 

0.554 

0.076 

280 

320.  6 

41.6 

0.534 

0.085 

dm 

=  0.4464  - 

0.03483t 

range,  190°  to  tc. 


7I-C7H1G  (20) 


t,  °C 

Pmm 

di 

dy 

98.4 

760 

100 

795 

0  6124 

0.0036 

110 

1047 

0 . 6027 

0.0047 

120 

1367 

0 . 5926 

0.0061 

130 

1753 

0.5821 

0.0078 

140 

2229 

0.5711 

0.0098 

150 

2785 

0.5598 

0.0122 

160 

3450 

0.5481 

0.0151 

170 

4210 

0.5359 

0.0185 

180 

5090 

0.5232 

0  0224 

190 

6095 

0.5066 

0.0271 

200 

7260 

0.4952 

0.0330 

210 

8595 

0.4793 

0.0401 

220 

lOllo 

0.4616 

0.0489 

230 

II8I0 

0.4414 

0.0600 

240 

1379o 

0.4177 

0.0745 

250 

1598o 

0.3882 

0.0954 

260 

1847o 

0.3457 

0.1287 

266.  85 

2040 0 

0. 2341 

dm  =  0.3504  -  0.0s4102t  - 
O.O762IU;  range,  0°  to  tc. 


o-C6H4(CH3)2  (6) 


t,  °C 

Pmm 

di 

dv 

190 

0.716 

0.014 

200 

0.705 

0.016 

210 

0.694 

0.019 

220 

0.682 

0.021 

230 

0.670 

0.024 

240 

0.656 

0.028 

250 

0.641 

0.034 

260 

0.625 

0.040 

270 

0.609 

0.046 

280 

0.593 

0.052 

dm  =  0.4578  -  0.03481f; 
range,  190°  to  t„. 


m-C6H4(CH3)2  (6) 


,  °C 

Pmm 

dt 

dy 

190 

0.690 

0.020 

200 

0.678 

0.023 

210 

0.666 

0.026 

220 

0.654 

0.030 

230 

0.642 

0.034 

240 

0  629 

0.038 

250 

0.615 

0.043 

t,  °C 

Pmm 

di 

dy 

t,  °C 

Pmm 

di 

dy 

260 

0.600 

0.048 

260 

14650 

0.3912 

0.0970 

270 

0.585 

0.054 

270 

1690o 

0.3482 

0.1321 

280 

0.570 

0.060 

276.8 

1865o 

0. 2366 

dm  =  0.4385  ■ 
190°  to  tc. 


0.03438<;  range, 


^C6H4(CH3)2  (6) 


t,  °C 

Pmm 

di 

dy 

190 

0.620 

0.028 

200 

0  612 

0.030 

210 

0.603 

0.032 

220 

0.594 

0.035 

230 

0.585 

0.038 

240 

0.575 

0.041 

250 

0.562 

0.045 

260 

0.548 

0.051 

270 

0.534 

0.057 

280 

0.520 

0.062 

dm  =  0.3902  —  0.03344£;  range, 
190°  to  tc. 

n-C8H18  (20) 


t,  °C 

Pmm 

di 

dy 

125.8 

760 

130 

859 

0.6071 

0.0042 

140 

1114 

0 . 5973 

0.0054 

150 

1425 

0 . 5875 

0.0068 

160 

1807 

0 . 5772 

0.0085 

170 

2255 

0.5667 

0.0107 

180 

2775 

0 . 5556 

0.0132 

190 

3385 

0.5441 

0.0161 

200 

4100 

0.5317 

0.0196 

210 

4925 

0.5189 

0.0236 

220 

5875 

0.5053 

0.0287 

230 

6950 

0.4901 

0.0348 

240 

8200 

0.4732 

0.0424 

250 

9600 

0.4554 

0.0512 

260 

III80 

0.4364 

0.0622 

270 

12980 

0.4123 

0.0772 

280 

1500o 

0.3818 

0.0983 

290 

1715o 

0.3365 

0.1346 

298.2 

1870o 

0. 2327 

dm 

0.07960£2 


0.3592  -  0.033986?  - 
;  range,  0°  to  tc. 


dm  =  0.3550  -  0.034115<  - 
0.07592<2;  range,  0°  to  tc. 

HALOGEN  DERIVATIVES 

CH3Cl  and  C2H6Cl,  v.  p.  231 
CH3F  (4,  ii) 


t,  °C 

Pmm 

1  t,  °C 

Pmm 

-78.2 

760 

30 

3275o 

0 

1470o 

40 

4050o 

+10 

20 

2009o 

2560o 

44.  9 

4710o 

CJRF  (20) 


t,  °C 

Pmm 

di 

dy 

85.2 

760 

90 

883 

0.9366 

0.0038 

100 

1177 

0.9233 

0.0050 

110 

1542 

0.9096 

0.0065 

120 

1950 

0.8955 

0.0083 

130 

2530 

0.8811 

0.0105 

140 

3170 

0.8665 

0.0131 

150 

3930 

0.8519 

0.0163 

160 

4825 

0.8363 

0.0199 

170 

5840 

0.8203 

0.0241 

180 

7010 

0.8037 

0.0291 

190 

8375 

0.7857 

0.0350 

200 

9900 

0.7671 

0.0418 

210 

11615 

0.7480 

0.0497 

220 

13550 

0.7265 

0.0591 

230 

15725 

0.7036 

0.0704 

240 

I8I60 

0.6789 

0.0840 

250 

2090o 

0.6504 

0.1008 

260 

2395o 

0.6163 

0.1226 

270 

2735o 

0.5739 

0.1535 

280 

3120o 

0.5133 

0.2034 

286.  5 

3390o 

0.  3541 

dm  =  0.5236  -  0.036000<  + 
0.07293£2;  range,  0°  to  tc. 

CCl4  (20) 


tj  C  I  p  mm 


di 


dy 


(C4Hs)2.  Diisobutyl  f20) 

76.75 

760 

80 

838 

1.4765 

0.0061 

t,  °c 

Pmm 

di 

dv 

90 

1112 

1.4554 

0.0080 

109.2 

760 

100 

1457 

1.4343 

0.0103 

110 

777 

0.6143 

0.0040 

110 

1880 

1.4124 

0.0131 

120 

1020 

0.6046 

0 . 0052 

120 

2390 

1.3902 

0.0164 

130 

1320 

0.5945 

0.0067 

130 

3000 

1.36S0 

0.0204 

140 

1685 

0.5841 

0.0085 

140 

3725 

1.3450 

0.0250 

150 

2115 

0.5732 

0.0107 

150 

4555 

1.3215 

0.0304 

160 

2645 

0.5620 

0.0132 

160 

5535 

1.2983 

0.0365 

170 

3245 

0.5503 

0.0161 

170 

6640 

1.2734 

0.0437 

180 

3940 

0.5383 

0.0196 

180 

7900 

1.2470 

0.0525 

190 

4740 

0.5255 

0.0237 

190 

9315 

1.2192 

0.0625 

200 

5670 

0.5117 

0.0287 

200 

1094  0 

1 . 1888 

0.0742 

210 

6730 

0.4970 

0.0348 

210 

1276o 

1 . 1566 

0.0879 

220 

7940 

0.4810 

0.0420 

220 

1480o 

1 . 1227 

0.1040 

230 

9310 

0.4633 

0.0509 

230 

1706o 

1.0857 

0.1232 

240 

1090o 

0.4434 

0.0622 

240 

1960o 

1.0444 

0.1464 

250 

1267o 

0.4199 

0.0768 

250 

22410 

0.9980 

0 . 1754 

260 

2553o 

0.9409 

0.2146 

270 

2900o 

0 . 8666 

0.2710 

280 

3280o 

0.7634 

0.3597 

283. 15 

3420o 

0.5 

676 

t,  °C 


dv 


dm  =  0.8165  -  0.0395644  + 
0.0e148<2;  range,  0°  to  tc. 

CHCl3  (5,  is,  20) 


t,  °C 

Pmm  | 

l,  °C 

Pmm 

61.2 

760  , 

130 

4860 

90 

1880 

140 

5950 

100 

2430 

150 

7080 

110 

120 

3100  ; 
3890  | 

160 

8800 

dm  =  0.546  -  0.0009  (t  - 
230);  range,  230°  to  tc.  For  di 
and  dv  to  4  decimals  between 
195°  and  tc,  see  (5).  dc  =  0.516 
at  tc  =  262.9°. 

n-C3H7CL  (2,  is) 


-T*' 

0 

0 

Pmm 

\t,  °c  | 

Pmm 

46.65 

760 

140 

8500 

50 

859 

150 

1020o 

60 

1233 

160 

1210o 

70 

1680 

170 

1445o 

80 

2210 

ISO 

1690o 

90 

2870 

190 

1960o 

100 

3670 

[j200 

2265o 

110 

4600 

210 

2505o 

120 

5700 

220 

2970o 

130 

7000 

230.  05  3437o 

C6H5.Cl  (20) 

t,  °C  i 

Pmm 

1  dt 

dy 

132 

760 

140 

939.5  0.9723 

0 . 0043 

150 

1206 

0.9599 

0 . 0054 

160 

1535 

0.9480 

0.0068 

170 

1920 

0.9354 

0 . 0084 

180 

2370 

0.9224 

0.0102 

190 

2900 

0.9091 

0.0125 

200 

3520 

0.8955 

0.0151 

210 

4230 

0.8815 

0.0181 

229 

5055 

0.8672 

0.0214 

230 

5990 

0.8518 

0.0254 

240 

7050 

0.8356 

0.0300 

250 

8270 

0.8196 

0.0354 

260 

9650 

0.8016 

0.0417 

270 

1119o 

0.7834 

0.0492 

359.2 

3390o 

0.J 

(654 

dm 

0.5640 

-  0.035337<  + 

0.07509<2;  range, 

0°  to  tc- 

C2H6Br  ( 

5,  15,  20) 

t,  °C  | 

Pmm  j| 

t,°  C 

Pmm 

38.4 

760 

90 

3420 

40 

794 

100 

4330 

50 

1110 

110 

5400 

60 

1500 

120 

6650 

70 

2010 

130 

8100 

80 

2630  1 
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dm  =  0.521  -  0.040  (t  - 
210);  range,  210°  to  For 
di  and  dv  to  3  decimals,  195°  to 
tc,  see  (5).  dc  =  0.513  at  tc  = 
230.9°. 


C6H5Br  (16,  20) 


t,  °c 

Pmm 

di 

dv 

156.15 

760 

160 

846 

1.2994 

0.0052 

170 

1077 

1.2847 

0.0066 

180 

1350 

1.2697 

0.0081 

190 

1685 

1.2534 

0.0099 

200 

2075 

1 .2385 

0.0121 

210 

2525 

1.2210 

0.0146 

220 

3055 

1.2037 

0.0174 

230 

3660 

1.1876 

0.0208 

240 

4360 

1 . 16S9 

0.0248 

250 

5160 

1.1510 

0.0293 

260 

6080 

1.1310 

0.0343 

270 

7105 

1 . 1099 

0.0402 

397 

3390o 

0. 4859 

d.m  =  0.7609  -  0.036655f  - 
0.0/72512;  range,  0°  to  tc. 


LITERATURE 


(For  a  key  to  the  periodicals  see  end  of  volume) 


CoH6I  (20) 


t,  °C 

Pmm 

di 

dv 

188.45 

760 

190 

793 

1.5639 

0.0059 

200 

991 

1.5470 

0.0073 

210 

1232 

1.5297 

0.0089 

220 

1520 

1.5124 

0.0108 

230 

1855 

1.4941 

0.0130 

240 

2245 

1.4764 

0.0156 

250 

2700 

1.4581 

0.0185 

260 

3220 

1.4384 

0.0220 

270 

3815 

1.4190 

0.0260 

448 

3390o 

0.  5814 

dm  =  0.9303  -  0.037556f  + 
0.07519f2;  range,  0°  to  tc. 


(!)  Altschul,  7,  2:  577;  93.  (2)  Berthoud,  42,  15:  3;  17.  (3)  Burrell  and 

Robertson,  1,  37:  2188;  15.  SO,  No.  142;  16.  (4)  Collie,  4,  65:  110;  89. 
(5)  Herz  and  Neukirch,  7,  104:  433;  23.  (6)  von  Hirsch,  8,  69:  456;  99. 
(?)  Kuenen,  64V,  20 :  725;  11.  3,  6 :  637;  03.  (8)  Kuenen  and  Visser,  64V, 

22:  330;  13.  (8)  Lebeau,  34,  140 :  1454;  05.  186,  1908 :  300. 

(10)  Maass  and  Wright,  1,  43  :  1098;  21.  (41)  Moles  and  Batuecas,  1$,  11 :  637 ; 

19.  (12)  Nagornov  and  Rotinjanz,  Ann.  Inst.  Anal,  phys-chim.,  2:  371;  24. 

(l3)  Noyes,  1,  30:  142;  08.  (14)  Olszewski,  25,  27:  3305;  94.  (l5)  Regnault, 

161,  26:  403;  62.  (ls)  Rolla,  59,  19:  327;  10.  22,  18  II:  365;  09.  (17) 

Seibert  and  Burrell,  1,  37:  2683;  15.  (18)  Timmermans,  117,  13:  310;  12. 
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CORRECTION  OF  BOILING  POINTS  TO  NORMAL  ATMOSPHERIC  PRESSURE 

C.  S.  Cragoe 


This  correction  can  be  made  most  accurately  and  conveniently 
by  means  of  the  following  equation: 

273  1  J.I 

At  =  - - — -  (2.8808  —  logto  Pmm)  (1) 


where  At  is  the  correction  in  degrees  centigrade  which  must  be 
added  to  the  boiling  point,  t,  determined  at  the  pressure,  p,  mm  of 
mercury,  in  order  to  obtain  the  normal  boiling  point. 

Equation  (1)  is  merely  another  way  of  writing 

logio  Pmm  =  -A/71  +  B  (2) 

which  is  known  to  express  vapor-pressure  data  accurately  over  a 
considerable  range.  For  the  range  near  the  normal  boiling  point, 
71b,  equation  (2)  may  be  written  in  the  form 


where  4>  in  equations  (1)  and  (3)  is  related  to  A  and  B  in  equation 
(2)  by 

*  t>  00r,0  0.05223  A  (joule)  0.2186  A  (calorie) 

T  =  14  —  z.saUo  = - m  -  —  =  - m - 

1  B  1  B 

where  A  is  the  molal  heat  of  vaporization  at  the  normal  boiling 
point. 

For  small  pressure  differences,  equation  (1)  reduces  to  Craft’s 

5.714  X  10~4 

equation:  At  =  C  Tb  (760  —  p);  where  C  =  — - — - -• 


In  accordance  with  Trouton’s  rule  and  also  Craft’s  rule,  4>  is 
roughly  constant  for  most  substances  and  approximately  constant 
for  substances  of  a  given  class.  Values  of  <h  are  given  in  Tables  1, 
2  and  3  and  Fig.  1  for  pressures  near  the  normal  boiling  point. 
The  compounds  or  classes  of  compounds  given  in  Table  3  have  been 
divided,  for  convenience,  into  eight  groups,  the  values  of  $  for 
each  group  being  represented  within  about  2%  by  the  lines  indi¬ 
cated  in  Fig.  1. 

To  obtain  a  value  of  4>  for  a  substance,  X,  which  is  not  listed 
in  Tables  1,  2,  or  3,  proceed  as  follows: 

(a)  Elementary  Substances. — Graph  values  of  4>  given  in  Table  1 
for  elements  in  the  column  to  which  X  belongs,  against  their  nor¬ 
mal  boiling  points  (v.  Vol.  I,  p.  102)  and  interpolate  or  extrapolate 
to  approximate  normal  boiling  point  of  X. 

( b )  Tb,  400  to  2250  C. — Estimate  4>  as  well  as  possible  from  the 
values  given  in  Table  2  or  by  moderate  extrapolation  from  Fig.  1 
to  the  normal  boiling  point  of  X. 


(c)  Tb,  —200  to  +400°(7. — Determine  the  probable  group  by 
selection  of  compounds  in  Table  3  most  analogous  to  X  in  constitu¬ 
tion  and  obtain  value  of  for  that  group  from  Fig.  1  at  approxi¬ 
mate  normal  boiling  point  of  X. 


Fig.  1. — Entropy  of  vaporization  at  normal  boiling  point  for  240 
organic  and  inorganic  compounds.  (Roman  numerals  indicate  groups 
listed  in  Table  3.) 


It  should  be  noted  that  the  higher  members  of  a  series  of  com¬ 
pounds  are  usually  in  the  same  group  and,  almost  without  excep¬ 
tion,  the  first  (and  frequently  the  second  and  third)  member  of  the 
series  is  in  a  different  group. 

Wide  extrapolations  can  be  made  with  moderate  accuracy  since 
4>  changes  only  slightly  over  the  entire  range  from  the  triple  point 
to  the  critical  point  as  is  illustrated  by  the  typical  curves  of  Fig.  2. 

Example. — The  vapor  pressure  of  benzene  at  20°C  is  found  to  be 
75.0  mm.  What  is  its  normal  boiling  point?  Table  3  indicates 
this  compound  is  in  Groun  I.  Figure  1  gives  <t>  =  4.60  at  20°C  for 
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Group  I.  Substituting  this  value  in  equation  (1)  gives  At  =  64.1° 
or  t-s  =  84.1°C  as  a  first  approximation.  Figure  1  gives  values 
of  4>  for  T/Tb  =  1.0,  or  <t>  =  4.73  at  84°  for  Group  I.  The  typical 
curves  in  Fig.  2  indicate  that  4>  is  greater  at  T/Tb  =  293.1/357.2 
=  0.82  by  about  3%,  yielding  =  4.87.  Substituting  this  value 
in  equation  (1),  At  =  60.5°  or  Ib  =  80.5°C  as  a  second 
approximation. 


Table  1. — 4>  for  Elementary  Substances 
Figures  in  parentheses  denote  extrapolations  beyond  experimental 

range 


0 

I 

II 

III 

IV 

V 

VI 

VII  | 

He 

H 

c 

N 

0 

1.7o 

2.6i 

(6.7) 

3.96 

4.08 

Ne 

P 

S 

Cl 

3.54 

4.7o 

4.515 

4.6o 

A 

Na 

Mg 

Mn 

Fe 

4 . 1 8 

4.6 

10.1 

6.42 

(4.6) 

K 

Ca 

Br 

4.3 

(13.3) 

4.74 

Kr 

Cu 

Zn 

Se 

4.04 

9.5 

5.23 

4.8o 

Rb 

Sr 

(4.1) 

(13.1) 

Ag 

Cd 

Sn 

Sb 

I 

5.9 

5.02 

(6.7) 

6.17 

5.06 

Cs 

Ba 

(4.o) 

(12.9) 

Rn 

Au 

Hg 

Pb 

Bi 

4.34 

(7.0) 

4.925 

(4.9) 

(6.o) 

Table  2. — $  for  Compounds  with  Normal  Boiling  Points 
BETWEEN  400  AND  2250°C 


2.5 

CU.2CI2 j  Cll2Br2^  CU2I2 

3.6 

As203 

4. 1-4.6 

NaOH;  KOH;  NaCN 

4. 8-5. 5 

Halides  (13)  of  Li,  Na,  Iv,  Rb,  Cs,  Pb,  and  T1 
(except  those  given  below) 

5. 6-6.0 

LiF;  NaF;  NaCl;  RbF 

6. 0-6. 4 

KF;  Csl;  RbCl;  PbCl2 

10.5 

Si02 

Table  3. — Compounds  with  Normal  Boiling  Points  between 
-200  and  +400°C 


Figures  in  parentheses  denote  number  of  compounds  of  that  class 


Inorganic 

Organic 

SiHi 

Group  0 

Methane 

Butylethylene 

S2CI2 

Carbon  monoxide 

Anthracene 

Co(CO)3NO 

Methylsilicane 

Phenanthrene 

Trichloro  ethylene 

Anthraquinone 

HF;  PHa 

Group  I 

Hydrocarbons  (34) 

Benzonitrile 

H2Se;  H2Te 

CaHbXo*  (30) 

Benzaldehyde 

6i2He;  SisHs 

Ethers  (5) 

Phthalic  anhydride 

GesHs;  GeaHs 

CaHbS*  (4) 

Methyl  salicylate 

SnHi 

COS;  CSSe 

Quinoline 

H»XbY0*  (17) 

C302;  COCl2 

Camphor 

SbOCls 

Dimethyls  ilicane 

Benzophenone 

SeOCh 

o,  to,  p-Nitrotoluidines 

Methyl  ethyl  ketone 

Cr02Cl2 

o,  m,  p-Nitrotoluenes 

Dibenzyl  ketone 

HC1;  HBr;  HI 

Group  II 

Esters  (17) 

Acetone 

CIO2;  N2O 

Amines  (14) 

Methyl  ether 

AsH3 

HCN;  CNC1 

Methyl  ethyl  ether 

(SiH3)20;  (SiCl3)20 

CH3F;  CH3N02 

Nitrobenzene 

Si3H9N;  (SiH3)3N 

Tetranitromethane 

o ,  m-Chloroanilines 

HgCl2 

Formic  acid 

Methyl  benzoate 

Ethylene  oxide 

a,  P-Naphthols 

S02 

Acetaldehyde 

Group  III 

Acetic  acid 

Dimethyl  oxalate 

H2S 

Cyanogen 

o,  m,  p-Cresols 

NOC1 

Methyl  formate 

Acetophenone 

Glycol  diacetate 

Dimethylamine 

NHa 

Group  IV 
Methylamine 

Ethylamine 

Benzyl  alcohol 

PFs 

Propionic  acid 

Benzoic  acid 

bf3 

Phenol 

H2O 

Group  V 

Acetic  anhydride 

N2H4 

Isobutyric  acid 

PF6 

Group  VI 

Methyl  alcohol 

Butyric  acid 

Isoamyl  alcohol 

Valeric  acid 

Glycol 

Isocaproic  acid 

NO;  N2Oi 

Group  VII 

Ethyl  alcohol 

Heptylic  acid 

HgCI 

n-Propyl  alcohol 

Isobutyl  alcohol 
n-Amyl  alcohol 

*  a  =  0,  1,  2,  3,  etc.;  b  and  c  =  1,  2,  3,  etc.;  X  =  Halogen;  Y  =  P,  As,  Sb,  Si, 
Ge,  Sn,  Hg,  Os,  or  B. 
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INTERNATIONAL  CRITICAL  TABLES 


CRITICAL-POINT  DATA 

A.  F.  0.  Germann  and  S.  F.  Pickering 


In  the  following  tables  the  values,  for  which  no  literature  refer¬ 
ence  is  given,  have  been  compiled  from  the  vapor  pressure  and 
orthobaric  density  sections  of  this  volume,  q.  v.  for  the  literature 
citations. 


A-Table,  Elementary  Substances  and  Atmospheric  Air 


Formula 

U,  °C  | 

pc,  atm. 

dc,  g/cm3 

Lit. 

A . 

-  122 

48 

0.531 

(21) 

Br2 . 

302 

Cl  2 . 

144.0 

76.1 

0.573 

(21) 

IE . 

-  239.9 

12.8 

0.0310 

(2 1 ) 

He . 

-  267.9 

2.26 

0 . 0693 

(2!) 

Hg . 

>1550 

>200 

4-5 

1. . 

553 

Kr . 

-  63 

54 

0.78 

(21) 

N2 . 

-  147.1 

33.5 

0.3110 

(21) 

Ne . 

-  228.7 

25.9 

0.484 

(21) 

02 . 

-  118.8 

49.7 

0.430 

(21) 

Rn . 

104 

62 

s 

1040 

Xe . 

16.6 

58.2 

1.155 

(21) 

Air . 

-  140.7 

37.2 

0.35* 

0.31f 

(2!) 

*  Plait  point. 

t  Critical  point  of  contact. 

35-Table,  Chemical  Compounds 


Formula 

to,  °c 

Pc  atm. 

dc,  g/cm3 

Lit. 

H20 . 

374.0 

217.72 

0.4 

HC1 . 

51.4 

81.6 

0.42 

(21) 

1 1  Hr . 

90 

84 

(21) 

HI . 

151 

82 

(21) 

so2 . 

157.2 

77.7 

0.52 

(21) 

s<)3 . 

218.3 

83.6 

0.630 

h2s . 

100.4 

88.9 

(21) 

II2Se . 

138 

88 

n2o . 

36.5 

71.7 

0.45 

(21) 

NO . 

-94 

65 

0.52 

(21) 

n2o4 . 

158 

99 

Nil;. . 

132.4 

111.5 

0.235 

(21) 

N..IL . 

3  SO 

145 

PHs . 

51 

64 

0.30 

PILCl . 

49 

73 

Si  H  4 . 

-  3.5 

48 

SiF4 . 

-  1.5 

50 

GeCl« . 

27/ 

38 

S11CI4 . 

318.7 

37.0 

0.742 

(T-Table,  Carbon 

Compounds 

Formula 

Name 

u,  °c 

Pc, 

dc, 

Lit. 

atm. 

g/cm 3 

echo 

Phosgene . 

182 

56 

0.52 

(7,  9,  17) 

ecu 

Carbon  tetrachloride . 

283.1 

45 . 0 

0.558 

CO 

Carbon  monoxide . 

-139 

35 

0.311 

(21) 

cos 

Carbon  oxvsulfide . 

105 

61 

co2 

Carbon  dioxide . 

31.1 

73.0 

0.460 

(21) 

CS2 

Carbon  disulfide . 

273 

76 

CHCU 

Chloroform . 

263 

0.516 

HCN 

Hydrogen  cyanide . 

183.5 

50 

0.20 

CH3CI 

Methyl  chloride . 

143.1 

65.8 

0.37 

(21) 

CH3F 

Methyl  fluoride . 

44.9 

62.0 

CH4 

Methane . 

-82.5 

45.8 

0.162 

(21) 

CH/O 

Methyl  alcohoi . 

240.0 

78.7 

0.272 

(27,  33) 

CH/S 

Methylmercaptan . 

196.8 

71.4 

0.323 

(2) 

CH5N 

Methylamine . 

156.9 

73.6 

(D 

C2N2 

Cyanogen . 

128 

59 

(2!) 

Formula 

Name 

U,  °C 

Pc, 

atm. 

dc, 

g/cm* 

Lit. 

C2H2 

Acetylene . 

36 

62 

0.231 

(21) 

c2h3n 

Acetonitrile . 

274.7 

47.7 

0.240 

(8,  29) 

C2H4 

Ethylene . 

9.7 

50.9 

0.22 

(21) 

C2H40 

Acetaldehyde . 

188 

(I3) 

c2h4o 

Ethylene  oxide . 

192.0 

(14) 

C2H402 

Acetic  acid . 

321.6 

57.2 

0.351 

(23,  24,  34 

C2H402 

Methyl  formate . 

214.0 

59.1s 

0.349  ' 

(34,  35) 

C2H6Br 

Ethyl  bromide . 

231 

0.513 

C2H5C1 

Ethyl  chloride . 

187.2 

52 

0.33 

(21) 

c2h6 

Ethane . 

32.1 

48.8 

0.21 

(2i) 

c2h«o 

Ethyl  alcohol 

243.1 

63.1 

0.2755 

(25,  33) 

C2HeO 

Methyl  ether . 

126.9 

52.0 

0.271 

(4,  5) 

CaHsS 

Methyl  sulfide . 

229.9 

54.6 

0.306 

(2) 

C2HsS 

Ethylmercaptan . 

225.5 

54.2 

0.301 

(2) 

c2h7n 

Dimethylamine . 

164.6 

51.7 

(') 

C2HtN 

Ethylamine . 

183.2 

55.5 

C1) 

C3H4 

Allylene  CEhC-CH . 

128 

(21) 

c3h6cio2 

Ethyl  chloroformate . 

<235 

(8) 

CsHtN 

Propionitrile . 

291.2 

41.3 

0.241 

(29) 

CsHo 

Propylene  CH3CH:CH2 . 

92.3 

45.0 

(2I) 

C3H«0 

Acetone . 

235.0 

47 

0.268 

01) 

C3H6O 

Allyl  alcohol . 

272 

(15) 

c3h6o2 

Ethyl  formate . 

235.3 

46.65 

0.323 

(34,  35) 

C3He02 

Methyl  acetate . 

233.7 

46.3 

0.325 

(34,  35) 

C3H6O2 

Propionic  acid . 

339.5 

53.0 

0.315 

(12,  19,  30 

C3H7CI 

n-Propyl  chloride . 

230 

45.2 

c3h* 

n-Propane . 

95.6 

43 

(21) 

CsHaO 

n-Propyl  alcohol . 

263.7 

49.9s 

0.273 

(28,  33) 

CsHsO 

Isopropyl  alcohol . 

235 

53 

(15) 

CsHsO 

Methyl  ethyl  ether . 

164.7 

43.4 

0.270 

C2) 

c3h8o2 

Methylal . 

224 

(19) 

CsHsS 

Methyl  ethyl  sulfide . 

260 

42 

(30) 

C3H9N 

Trimethylamine . 

161 

41 

(31) 

C3H9N 

Propylamine . 

223.8 

46.3 

(*) 

C4H4S 

Thiophene . 

317 

48 

(20) 

C4H603 

Acetic  anhydride . 

296 

46 

(30) 

c4h«o4 

Methyl  oxalate . 

260 

9.48 

C4H7N 

Butyronitrile . 

309 

37.4 

(8) 

C4H802 

Methyl  propionate . 

257.4 

39.3 

0.312 

(34,  35) 

c4hso2 

Ethyl  acetate . 

250.1 

37.8 

0.308 

(34,  35) 

C4Hh02 

Propyl  formate . 

264.8s 

40.1 

0.309 

(34,  35) 

c4h»o2 

//-Butyric  acid . 

355 

0.302 

(3,  12) 

C4H802 

Isobutyric  acid . 

336 

0.304 

(3,  12) 

C4H10 

n-Butane . 

153 

36 

(21) 

C/Hio 

Isobutane . 

134 

37 

l21) 

C4H10O 

Ethyl  ether . 

193.8 

35.5 

0.2625 

(26,  34) 

C4HioO 

n-Butyl  alcohol . 

287 

48.4 

(11,  19) 

C4H10O 

Isobutyl  alcohol . 

265 

48 

(15) 

C4H10O 

sec. -Butyl  alcohol . 

265 

(3) 

C4H10O 

(erf.-Butyl  alcohol . 

235 

(19) 

C/HioS 

Ethyl  sulfide . 

283.8 

39.1 

0.279 

(2) 

C4H10S2 

Ethyl  disulfide . 

369 

(6) 

C4H11N 

Diethylamine . 

223.5 

36.2 

0.246 

('.  3I) 

c5h6n 

Pyridine . 

344 

60.0 

(S,  11) 

C5H10O 

Ethyl  allyl  ether . 

245 

( 1  9  ) 

C6Hio02 

Ethyl  propionate . 

272.9 

33.0 

0.2965 

(34,  35) 

C6Hio02 

Isobutyl  formate . 

278 

38 

0.288 

(16) 

C6H10O2 

Methyl  butyrate . 

281.3 

34.2 

0.300 

(34,  35) 

C6H10O2 

Methyl  isobutyrate . 

267 . 55 

33.7 

0.301 

(34,  35) 

C5H10O2 

Propyl  acetate . 

276.2 

32.9 

0.296 

(34,  35) 

C6H10O2 

n- Valeric  acid . 

379 

(3) 

C5H10O2 

Isovaleric  acid . 

361 

(3> 

CsHu 

n-Pentane . 

197.2 

33.0 

0.232 

C6Hl2 

Isopentane . 

187.8 

32.8 

0.234 

C6Hi20 

Ethyl  propyl  ether . 

227.4 

32.1 

0.258 

(2) 

C6Hi20 

Isoamyl  alcohol . 

307 

(19) 

C6Hi20 

(ert.-Amyl  alcohol . 

272 

(3) 

C6H12O2 

Methylene  diethyl  ether . 

254 

(19) 

CsHnS 

Isoamylmercaptan . 

321 

(6) 

CeHsBr 

Bromobenzene . 

397 

44.6 

0.486 

CoHcCl 

Chlorobenzene . 

359 

44.6 

0.365 

CsHsF 

Fluorobenzene . 

286 

44.6 

0.354 

CeHsI 

Iodobenzene . 

448 

44.6 

0.581 

CsHe 

Benzene . 

288.5 

47.7 

0.304 

ADSORPTION  OF  GASES 
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Formula  | 

Name 

U,  °C 

Pc, 

atm. 

det 

g/cm3 

Lit. 

CJtsO 

Phenol . 

419 

60.5 

(8,  11) 

C0H7N 

Aniline . 

426 

52.4 

(8) 

C0H10O2 

Ethyl  crotonate . 

326 

(19) 

CsHioS 

Allyl  sulfide . 

380 

(6) 

CeHnN 

Capronitrile . 

349 

32.2 

(8) 

C6Hl2 

Cyclohexane . 

281.0 

40.4 

0.270 

C6H12O2 

n-Butyl  acetate . 

306 

(18) 

C6H12O2 

Ethyl  butyrate . 

293 

30 

0.276 

(16) 

C6H12O2 

Ethyl  isobutyrate . 

280 

30 

0.276 

(16) 

C6H12O2 

Isoamyl  formate . 

303 

34 

0.282 

(16) 

C6H12O2 

Isobutyl  acetate . 

288 

31 

0.281 

(16) 

C6H,202 

Methyl  valerate . 

294  d 

32 

0.279 

(8,  16,  22) 

CeH.sOs 

Propyl  propionate . 

305 

(IS) 

CeHuOs 

Paraldehyde . 

290 

(I3) 

CeHu 

Diisopropyl . 

227.4 

30.6 

0.241 

CeHu 

n-Hexane . 

234.8 

29.5 

0.234 

CeHisN 

Triethylamine . 

262 

30 

0.251 

(11.  32) 

CeHuN 

Dipropylamine . 

277 

31 

(82) 

C7H5N 

Benzonitrile . 

426 

41.6 

(8) 

CiHs 

Toluene . 

320.6 

41.6 

0.292 

CtH.O 

o-Cresol . 

422 

49.4 

(8,  11,  22) 

CtIIsO 

m-Cresol . 

432 

45.0 

(8) 

C7HUO 

p-Cresol . 

426 

50.8 

(8,  11,  22) 

C7HsO 

Anisole . 

369 

41.3 

(8) 

c7h9n 

Methylaniline . 

429 

51.3 

(8,  11,  22) 

C7H1402 

Isoamyl  acetate . 

326 

(3) 

C7H1102 

Isobutyl  propionate . 

319 

(18) 

C7H1402 

Ethyl  isovalerate . 

315 

(3) 

CjHhOs 

Ethyl  valerate . 

297 

(10) 

C7H1402 

Propyl  butyrate . 

327 

(IS) 

C7H1402 

Propyl  isobutyrate . 

316 

(IS) 

C7H16 

n-Heptane . 

266.8 

26.8 

0.234 

C-HieO 

n-Heptyl  alcohol . 

365 

(3) 

CsHiN 

Tolunitrile . 

450 

(8,  22) 

CsHioO 

Phenetole . 

374 

33.8 

(8) 

CsHnN 

Dimethylaniline . 

415 

35.8 

(8) 

CsHioOz 

Isoamyl  propionate . 

338 

(3) 

CsHieOz 

Isobutyl  butyrate . 

338 

(3) 

C8H16O2 

Isobutyl  isobutyrate . 

329 

(3) 

Formula 

Name 

tc,  °C 

Pc, 

atm. 

(h, 

g/cm3 

Lit. 

CsH  1  tiO  2 

Propyl  isovalerate . 

336 

(3) 

CsHis 

Diisobutyl . 

277 

24.5 

0.237 

CsHis 

n-Octane . 

296 

24.6 

0.234 

CbHisO 

n-Octyl  alcohol . 

385 

(3) 

CbHisO 

sec. -Octyl  alcohol . 

364 

(3> 

c9h7n 

Quinoline . 

>520 

(8,  22) 

c9h,.,n 

Dimcthyl-o-toluidinc . 

395 

30.8 

(8) 

CbHisO  2 

Isoamyl  butyrate . 

346 

(3) 

C9  Hi  80-2 

Isobutyl  isovalerate . 

348 

(3) 

CioHmO 

Thymol . 

425 

(8,  22) 

C10H20O2 

Ethyl  caprylate . 

386 

(3) 

Cl0H22S 

Isoamyl  sulfide . 

391 

(6) 

C11H22O2 

Ethvl  nonylate . 

400 

(3) 
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Index 

Introduction. 

Gas — solid  adsorption  equilib¬ 
rium. 

Charcoal. 

Glass  and  silicates. 

Silica  gel. 

The  platinum  metals. 


Index 

Introduction. 

Equilibre  d’adsorption,  gaz — ■ 
solide. 

Charbon  de  hois. 

Verre  et  silicates. 

Gel  de  silice. 

M6taux  du  groupe  du  platine. 


Index 

Einleitung. 

Adsorptionsgleichgewicht,  Gas 
— fest. 

Holzkohle. 

Glas  und  Silikate. 
Kieselsauregel. 

Platinmetalle. 


Liquid — solid  adsorption  equi¬ 
librium. 

Charcoal  from  solutions  of: 

Weak  or  non-elec¬ 
trolytes. 

Strong  electrolytes. 
Crystalline  substances. 

Glass. 

Gels. 

Fibers. 

Wool. 

Cotton. 

Silk. 

Miscellaneous. 

Cellulose. 

Starch. 

Soils. 


Equilibre  d’adsorption,  liquide 
— solide. 

Charbon  de  bois  pour  des 
solutions: 
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INTRODUCTION 

Adsorption  of  gases,  vapors  and  liquids  at  solid  surfaces  is 
dependent  not  only  on  the  chemical  natures  and  potentials  of  the 
adsorbents  and  the  nature  of  the  adsorbate  but  also  on  the  physical 
state  of  the  adsorbing  surface.  Perfectly  uniform  solid  surfaces 
have  as  yet  not  been  constructed.  In  general,  the  surfaces  of 
solids  are  composite,  consisting  of  areas  of  different  chemical 
potentials  and  adsorptive  powers.  Equations  connecting  the 
amount  adsorbed  and  the  chemical  potential  of  the  adsorbate  hold 
only  for  the  particular  heterogeneous  solid  surface  under  investi¬ 
gation  and  are  not  rigidly  applicable  to  other  preparations  of  the 
same  material. 

The  adsorption  per  g  of  adsorbing  material  varies  not  only  on 
account  of  the  inhomogeneity  of  the  surface  of  the  adsorbate  but 
is  also  dependent  on  the  specific  surface  of  the  material.  The  use 
of  sieves  for  grading  material  is  no  guide  to  the  specific  surface. 
Charcoals  may  readily  be  prepared  having  specific  surfaces  varying 
from  20  to  200  m2  per  g  although  apparently  similar  in  passage 
through  graded  sieves.  Adsorption  is  likewise  complicated  by 
actual  solution  of  the  adsorbate  in  the  adsorbent  to  form  solid 
solutions  or  chemical  compounds.  Gel-like  adsorbents  may  like¬ 
wise  change  in  specific  surface  during  the  process  of  adsorption, 
whilst  condensation  of  vapor  undoubtedly  occurs  in  the  micro¬ 
pores  at  pressures  which  vary  with  the  mean  diameters  of  the 
micropores. 

1.  For  a  great  number  of  systems  adsorption  is  complete  when 
the  adsorbate  is  completely  covered  with  a  unimolecular  layer  of 
adsorbent.  For  these  the  general  equation  of  (59),  and  (85),  is 
applicable  in  which  the  amount  x  adsorbed  per  g  is  related  to  the 
concentration  c  (or  pressure  p)  of  the  adsorbent  by  the  expression 

x  =  —  aj>C,->  (  or  x  =  — ,a  j3  where  a  (a')  and  b  (b')  are 

a  +  be  \  a  +  b  p)'  v  7 

constants. 

2.  For  a  few  systems  discrete  areas  of  homogeneity  with  differ¬ 
ent  properties  in  the  adsorbing  surface  have  been  detected.  Satu¬ 
ration  for  each  homogeneous  fraction  of  the  surface  is  not  attained 
at  identical  bulk  concentrations  but  saturation  is  complete  when  a 
unimolecular  layer  of  adsorbate  covers  the  whole  surface.  The 

S&bc 

a  ^  is  here  applicable, 

one  such  term  being  applicable  to  the  area  of  the  integrated  frac¬ 
tions  of  the  equally  uniform  parts  of  the  non-uniform  surface. 

3.  For  a  few  systems,  especially  for  those  in  which,  vapors  are 
present  as  adsorbate  and  where  the  adsorbent  is  a  gel-like 
solid,  multimolecular  layers  are  formed  in  the  pores  of 
the  gel.  Over  certain  ranges  of  concentration  at  least,  the 
relationship  between  the  amount  x  adsorbed  per  g  of  adsorbent 
and  the  bulk  concentration  c  (or  pressure  p)  may  be  expressed  by 
the  equation  of  Freundlich,  x  =  a cl^n  (or  a 'p  1'/n’)  where  a  (a')  and 
n  (n')  are  constants. 

For  these  reasons  it  is  thought  desirable  to  give  only  a  few  typical 
x,  c  and  x,  p  relationships  for  diverse  materials  in  detail  and  to 
indicate  in  a  brief  manner  the  results  for  other  important  systems 
investigated. 

Gases  on  Charcoal 

The  Specific  Surface. — The  specific  surface  varies  with  the  nature 
of  the  charcoal  and  with  its  preparation  as  well  as  with  its  subse¬ 
quent  treatment.  The  surface  is  not  uniform  in  adsorbing  power 
but  areas  of  different  adsorbing  powers  can  be  differentiated. 
The  extent  of  these  again  varies  with  the  mode  of  preparation.  A 
comparison  of  “norite”  and  blood  charcoal  (55).  Dense  charcoals 
(45).  Activation  (93).  Gas  mask  material  (58).  Activity  (23). 
Service  time  and  influence  of  02  (66).  Others  (14»  13>  65»  82). 

Adsorption  of  Gases. — 02,  N2  mixtures  on  coconut  shell  carbon 
(6°,  61).  Air  by  various  charcoals  (46).  H2,  Ne,  He,  N2  (12). 

Others  (6>  50>  86).  Theory  (8). 


Gases  by  Wood  Charcoal  (50) 


T  =  Temp.  °K,  p  =  pressure  in  cm  Hg,  x  =  cm3  adsorbed  per 
2.964  g  at  T  and  p  reduced  to  0°  and  760 


He, 

83°K 

V 

X 

12.0 

1.00 

17.1 

1.38 

23.5 

2.40 

42.76 

3.46 

70.5 

5.45 

A,  Argon 

82 

°K 

0.46 

47.28 

1.70 

196.7 

37.9 

230.4 

41.0 

277.0 

145°K 

0.40 

11.32 

0.60 

15.2 

1.28 

29.42 

1.34 

38.65 

1.94 

47.14 

2.70 

57.00 

3.60 

74.35 

9.7 

144.6 

22.8 

171.2 

36.0 

190.7 

79.0 

228.0 

236°K 

30.96 

35.51 

41.70 

42.70 

56.84 

51.07 

81.5 

65.64 

351°K 

29.16 

2.55 

72.24 

5.70 

86.80 

8.51 

n2 

83  °K 

1.3 

155.4 

2.2 

183.2 

3.3 

239.3 

34.3 

267.8 

194. 7°K 

1.4 

15.0 

4.6 

42.3 

13.5 

70.0 

25.3 

96.5 

51.8 

121.0 

273  °K 

7.2 

4.53 

17.3 

10.7 

22.9 

13.0 

31.2 

17.6 

51.0 

25.4 

CO 

194. 7°K 

0.6 

18.5 

3.0 

51.26 

4.0 

62.0 

7.2 

82.0 

11.7 

101.0 

14.8 

101.7 

18.7 

120.0 

CO,  194. 7°K 

o 

O 

373°K 

V 

X 

V 

X 

22.8 

138.5 

42.1 

26.4 

44.2 

157.5 

60.6 

34.7 

239. 4°K 

455°K 

10.1 

27.3 

25.1 

3.9 

18.8 

42.0 

48.8 

7.4 

32.0 

58.0 

73.6 

10.8 

43.0 

67.0 

Gases  adsorbed  b 

54.0 

76.0 

2.786  g  charcoal 

67.0 

84.0 

CH4,  Methane 

273  °K 

240°K 

7.3 

7.5 

V 

X 

18.0 

16.5 

3.6 

35.21 

30.9 

25.1 

5.3 

44.64 

54.0 

38.1 

7.6 

55.36 

71.3 

51.66 

10.2 

64.65 

88.2 

52.3 

13.2 

73.77 

293 °K 

17.1 

83.22 

12.3 

7.0 

21.5 

92.12 

30.0 

15.4 

27 

100.9 

49.5 

23.2 

255°K 

85.6 

35.0 

7.0 

34.8 

C02 

10.3 

44.1 

273°K 

15.1 

54.53 

6.0 

62.8 

19.0 

63.7 

8.7 

78.2 

24.2 

72.58 

12.3 

95.5 

31.1 

81.9 

17.9 

114.5 

39.3 

90.16 

24.2 

113.0 

48.4 

98.62 

293°K 

273°K 

2.0 

14.4 

6.7 

20.56 

2.9 

19.5 

13.4 

34.2 

6.3 

38.0 

19.1 

42.2 

8.5 

46.4 

27.4 

53.3 

12.8 

62.3 

35.8 

62.0 

18.6 

77.5 

45.1 

70.46 

28.8 

94.5 

57.8 

79.1 

37.4 

113.2 

70.2 

87.1 

50.0 

131.2 

293 °K 

319°K 

4.0 

7.53 

7.0 

19.2 

6.9 

11.98 

12.1 

28.2 

12.7 

20.0 

15.1 

37.4 

24.8 

33.10 

20.0 

45.7 

35.5 

41.65 

31.5 

61.2 

49.7 

51.20 

43.6 

75.8 

64.0 

59.36 

59.7 

97.2 

79.5 

67.26 

84.2 

110.0 

319°K 

351°K 

9.2 

7.08 

7.2 

9.4 

14.0 

11.47 

11.7 

13.8 

27. S 

18.67 

17.6 

18.6 

34.7 

23.2 

25.5 

27.3 

51.1 

30.83 

36.5 

36.1 

67.6 

38.90 

47.9 

44.0 

C2H4,  Ethylene 

72.6 

58.5 

273°K 

373°K 

7.0 

110.0 

6.1 

9.8 

9.3 

119.3 

12.1 

9.1 

16.8 

139.0 

18.8 

13.4 

31.9 

157.3 

27.2 

18.0 

61.6 

179.5  , 
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C2H4 

C2H4 

c2h4, 

373°K 

V 

X 

V 

X 

V 

X 

293°K 

333°K 

32.4 

45.6 

1.5 

28.9 

20.7 

70.0 

44.8 

55.0 

3.2 

58.0 

34.8 

82.6 

66.8 

66.5 

5.2 

71.4 

43.6 

88.9 

405°K 

7.9 

84.9 

69.7 

104.5 

47.7 

35.4 

17.1 

109.1 

373°K 

67.8 

43.1 

22.0 

118.1 

3.4 

9.2 

88.7 

51.7 

38.8 

136.8 

8.1 

17.3 

68.5 

153.8 

15.2 

29.0 

23.0 

37.2 

CO2  by  blood  charcoal  at  20°C.  x/c  =  4.4.  x  =  millimols 
adsorbed,  per  g  charcoal,  c  =  moles  C02  per  ml  (51).  C02  by 

blood  charcoal  at  31°C  obeys  the  equation  x  =  Kp1'11  where  x  — 
cm3  adsorbed  (n  =  1.77)  (29).  Volume  of  gases  adsorbed  by 
coconut  charcoal  at  0°C  ( x 1)  and  at  —  185°C  (x2),  reduced  to 
S.  T.  P  (2). 


Gas 

He 

h2 

(2H2,  02) 

A 

n2 

o2 

CO 

CO  +  o2 

Xi 

2 

4 

12 

12 

15 

18 

21 

30 

15 

135 

150 

175 

155 

230 

190 

195 

Adsorption  of  air  by  charcoals  from  various  woods  (83). 
Adsorption  of  H2,  CH4,  C2H4,  N2  (47).  Adsorption  of  vapors  on 
charcoal,  H20  (9*  53>  84).  COCl2  by  beechwood  charcoal  (10). 
Chloropicrin  and  CC14,  velocity  of  adsorption  (44).  NH3  by 
coconut  charcoal  (22).  C6H6  by  wood  charcoal  (3).  S02  at 

10°C  (1"). 

CH3COOC2H6,  CHC13,  C6H6,  CS2,  H20.  Weights  of  vapors 
adsorbed  by  100  g  bone  charcoal  divided  by  the  bulk  density 
of  the  charcoal  =  constant,  32.7  to  36.6.  The  same  for  blood 
charcoal  =  105.2  to  106.1  (34).  Others  (17>  37). 


NH3  at  151. 5°C  (94) 


Pmm . I  2-8 

x,  cm3/g.  . 1  0.3 


H2  at  —  185°C  (15) 


1 

5 

10 

15 

20 

25 

x,  cm3/g . 

92 

138 

156 

149 

145 

138 

Gases  on  Glass  and  Silicates 

H20,  molecules  per  cm2,  5.6  X  1016  on  glass;  4.3  X  1010  on  quartz 
(59);  20.2  x  1016  on  anorthite  (52);  8.7  X  1016  on  glass  at  30°C  in 
saturated  air  (7). 

Molecular  Film  Thickness  on  Glass  for  Different  Water 
Vapor  Pressures  (69) 


been  ascribed  to  (a)  the  presence  of  a  compressed  liquid  film  on 
the  surface  or  to  ( b )  variable  penetration  into  the  micropores 

(13,  42,  43,  101). 

Adsorption  on  Charcoal,  from  Solutions 
Non-  or  Weak  Electrolytes 

Values  of  the  constants  in  the  equation  x  =  txcMa  are  given  as 
follows: 

Aqueous  Solutions. — C2H6OH  (16). 


c}  mols/1  . 

0.0125 

0 . 0225 

0.1100 

x,  millimols /g . 

2.52 

2.95 

4.45 

CH3COCH3,  acetone  291°K  (72) 


x  millimols/g . 

0.208 

0.618 

1.075 

1.50 

2.08 

2.88 

c,  millimols/1 . 

2.34 

14.65 

41.03 

88.62 

177.69 

268.97 

Acetic  acid  by  bone  charcoal  (89) 


x ,  e/g; . 

0.406 

0.456 

0.492 

0.562 

0.60 

0.626 

c,  g/100  ml . 

4.46 

5.88 

8.34 

12.48 

12.78 

22.18 

X.  &/& . 

0 . 654 

0.656 

0.668 

0.688 

0.698 

0.692 

c,  g/100  ml . 

29.27 

35.26 

40.38 

50.62 

63.69 

91.56 

Urea,  n  =  3  (62). 

Sugars  by  Sugar  Charcoal. — Lactose  =1.  737;-  =  0.2221^; 

saccharose  (a  =  1.257;  ^  =  0.1124^  (98);  glucose  (74). 

Dyes  (5) 

Methylene  blue  by  animal  charcoal  (n  =  5.0  to  8.9).  Ponceau 
red  by  animal  charcoal,  n  =  10.5  at  288°K,  6.6  at  323°,  4.9  at  343°. 
Ponceau  red  by  blood  charcoal,  n  =  21  at  288°K,  19.2  at  323°, 
11.9  at  343°. 


NH3 

at  0 

3  (94) 

c,  mg/1 . 

0 

2 

61 

89 

144 

146 

352 

460 

Pmm . 

2.9128.8 

78.7 

161.0 

319.2 

440.0 

636.4 

746.7 

x,  mg/g . 

100 

143^ 

128 

122 

112 

108 

96 

80 

Iodine  (67) 


16.6 

64.8 

176.21285.0 

432.7 

576.8 

721.8 

x,  millimols/g . 

2.07 

3.10 

4.27 

5.44 

6.80 

1.0 

2.1 

4.0[  5.5 

7.2 

8.9 

10.5 

c,  mols/1  X  104 . 

9.2 

25.9 

66.9 

170.8 

297.5 

Non-c 


2Q8°K  v .  . 

22.73 

22.80 

23.08 

Number  molecular  layers . 

51.8 

56.1 

83 

23.76 

184 


308°K,  v  ■ 
Number. . 


30.65131.47 

34.26 

43.07 

314°K,  p. . 

31.97 

32.91 

5.9  1  5.5 

15.5 

46.3 

Number  . . 

1.4 

0.4  | 

24 . 0 


C02,  3.7  X  1016  molecules  per  cm2  on  glass  (59). 

N2,  5.14  to  5.94  =  number  molecular  layers  at  p  =  121.68  mm 
and  273°K  (21).  6.0  X  1014  molecules  per  cm2  on  glass  (59). 

Molecular  Thickness  at  p  =  121.68  mm  and  273°K  (18>  21 ) 


S02 


32.1 


NH3 

N20 

C2H2 

39.9 

4.5 

3.5 

Gases  on  Silica  Gel 

The  adsorption  varies  with  the  method  of  preparation.  Gases: 
S02  (68);  butane  (79);  CeHe,  CC14,  C2H3OH  (80);  NH3  (14);  C02, 
N20  (81). 

Adsorption  of  Liquids 

A  variation  in  apparent  density  of  charcoal  is  noted  when 
different  immersion  liquids  are  employed.  This  variation  has 


Solvent 

Solute 

x,  millimols/g |0. 437 

0.780|  1.04|  1.44 

Benzene.. .  . 

Benzoic  acid 

c,  millimols/1 16. 18 

25.0  |53.13jll7.7 

a 

1/n 

Lit. 

Acetone. . . . 

o-CeH4(OH)2 

6.255 

0 . 5762 

(28) 

Acetone. . . . 

m-CsH+OHB 

0.8072 

0.2281 

Acetone. . . . 

CeHsCOOH 

1.999 

0.525 

Acetone. . . . 

C6H4(OH)COOH 

2.148 

0.4173 

Acetone. . . . 

m-CeBLINC+COOH 

3.599 

0.5318 

Acetone. . . . 

CeHsCOCHlOHJCeHs 

1.944 

0.3201 

Acetone. . . . 

Picric  acid 

0.9867 

0.2373 

Alcohol .... 

Benzoic  acid 

(35) 

Iodine  in  Various  Solvents. — -In  C2HsOH  and  Celle,  n  —  4  (88> 

.  ■  ,  •  ,  v  ,  Co 

89).  Values  of  the  constant  k  in  the  equation  k  =  —  logur^  ; 

v  =  volume  of  solution  in  ml,  in  =  mass  of  charcoal  in  g,  Co  = 
total  weight  of  iodine  present,  C  =  equilibrium  weight  of  iodine  in 
solution  (8 8>  8  9). 


Solvent 

CHC13 

C2H6OH 

C2H6OH 

Charcoal . 

sugar 

sugar 

animal 

k . 

38.4 

35.6 

26.2 

I,  in  CHCI3  (24). 

Acetic  acid  from  toluene,  on  animal  charcoal  (90) 


x,  g/g . 

+0.10 

+0.13 

+0.04 

-0.04 

-0.09 

-0.13 

-0.16 

c,  g  solute  per 
g,  solution .... 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

Preferential  adsorption  of  solvent. 
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Phenol  from  ethyl  alcohol,  on  animal  charcoal  (36) 


+  g/g- •  • 

+0.14 

+0.185 

+0.205 

+0.21 

+0.202 

+0.175 

+0.11 

c,  g  solute 

per  g  solu- 

tion .... 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

Strong  Electrolytes 


Approximate  values  of  exponent  n  in  the  equation  x  =  ac1/11  are 
indicated  thus  (n). 

Literature. — Methylene  blue  hydrochloride  (73).  NaAuCL 
(54).  K2Cr207  by  bone  charcoal  (n  =  2)  (63). 

Adsorption,  positive  and  negative,  of  KC1,  NILC1,  MgS04,  BaCl2, 
CuS04  from  aqueous  solutions;  5  g  charcoal  at  25°C  ("). 


c  =  millimols/1,  x  =  mg  adsorbed 


c 

0.44 

2.66 

6.161  20.5 

39.8 

56.3 

68.0 

X 

+0.32 

+  1.25 

+  2.3o|+2.50 

+  1.10 

+  1.70 

-1.70 

c 

72.1 

101 

128  170 

TvTTX  ru 

I  12.2 

22.9  48.9 

99.2 

X 

-1.80 

-1.20 

—  2.0  —7.7 

|  IN  Xl4V^I 

+  1.5 

+3.4+11.9 

+7.4 

c 

152 

191 

MgS04 

0.43 

1.231  25.7 

51.6 

52.8 

X 

+4.5 

+3.3 

+0.89 

+2.4  |-4.4 

-14 

-16 

c 

100.1 

153.8 

BaCl2  I 

153 

220 

CuS04 

X 

-34 

-39 

2  |+26 

+28 

+36 

67,  114 
+33  +24 


Salts  from  solution  (76) 

Order  of  Adsorption. — I-  >  N03~  >  Br~  >  Cl-  >  S04  .  N 
solutions  of  the  following  give  %  adsorption,  KI,  28;  KN03,  16; 
KBr,  14;  KC1,  7;  K2S04,  5. 

(37)  gives  OH"  >  CNS-  >  I~  >  N03~  >  Br“  >  Cl~>  HP04~ 
>  S04— ;  H+  >  A1+++  >  Cu++  >  Zn++  >  Mg++  >  Ca++  >  NH4+, 


K+,  Na+. 

Uranium  salts  (27). 

Cl-  from  KC1  by  blood  charcoal  at  21°  (57);  c  =  Cl-,  milli- 


mol/1;  x  =  millimol/1  Cl  adsorbed  by  1  g  charcoal. 


c 

7.24 

7.36 

8.33  | 

9.09 

9.34 

9.43 

9.52 

X 

0.47 

0.46 

0.59  | 

0.70 

1.2 

1.4 

1.9 

NHJOs,  KIO3,  (NH4)2Cr04in  II20,  KOHaq.,  and  H2S04aq.  (20). 
Adsorption  on  Crystalline  Substances 
On  AgI;  KI  from  Aqueous  Solution  at  25.4°C  (64) 


c,  mols  per 

x,  millimols  per 

c,  mols  per 

x,  millimols  per 

1  x  104 

g  AgI  X  103 

1  x  104 

g  AgI  X  103 

1.31 

4.6 

44.38 

9.0 

4.10 

7.8 

56.83 

8.5 

11.02 

8.4 

69.26 

7.7 

18.19 

8.7 

86.89 

5.5 

27.01 

9.0 

94.83 

4.0 

On  Uric  Acid  (71) 

Bismarck  brown 

Methyl  violet 

c,  g/100  cm3 

+  g/100  g  I 

c,  g/100  cm3 

*,  g/100  g 

0.005 

0 . 0070 

0.00043 

0.068 

.008 

.0095 

.00074 

.093 

.009 

.0120 

.00085 

.137 

.0017 

.0115 

. 00224 

.109 

On  As2Ss  (25) 

In  the  equation,  x/m  =  a c1//n,  x  =  millimols  adsorbed  per  g 
adsorbent,  c  =  concentration  in  mols  per  1,  range  of  equilibrium 
concentrations  examined  c4  to  c2. 


Adsorbate 

Cl 

c2 

a 

1/n 

C6Hr,NH3Cl . 

0.0012 

0.0096 

0.079 

0.208 

P-C+LCINH3CI . 

.0016 

.014 

.080 

.194 

New  fuchsin . 

.00002 

.00137 

.229 

.1937 

NH4C1 . 

.00053 

.00204 

.0484 

.2034 

KNH4)2S04 . 

.00015 

.00194 

.0421 

.1831 

U  O  2  (  N  ©3)2 . 

.000221 

. 00223 

.0314 

.0769 

Morphine-HCl . 

.0009 

.0027 

.696 

.3531 

Adsorption  of  fatty  acids  on  minerals,  from  aqueous  solutions 

(95). 


Adsorption  on  Glass 

Dyes  from  aqueous  solutions  (3,s) 


c,  g/ml  X  106 . 

1 

5 

10 

50 

x,  g/cm2  X  108 . 

2 

8.7 

14 

40 

Adsorption  on  Gels  from  Solution 

On  Ferric  Oxide  (70) 


Chloride  ions;  x  =  millimols  Cl  adsorbed  per  100  cm3  solution 
containing  m  g  Fe203;  c  =  millimols  Cl-  per  cm3  solution 


m 

x 

c 

m 

X 

c 

1 . 2960 

1.37 

0.00257 

1.207 

1.873 

0.00304 

0.8640 

1.891(?) 

0.00194 

1.207 

1.830 

0.00230 

0.6483 

0.646 

0.00169 

1.207 

1.769 

0.00176 

0.5190 

0.508 

0.00144 

1.207 

1.744 

0.00152 

0.4321 

0.417 

0.00127 

1.207 

1.718 

0.00130 

0.3245 

0.299 

0.00110 

1.207 

1.693 

0.00109 

0.2595 

0.234 

0.00093 

1.207 

1.660 

0.00095 

0.2162 

0.191 

0.00079 

1.207 

1  .628 

0.00080 

On  Aluminium  Hydroxide 

Order  of  ionic  adsorption:  ferrocyanide  >  ferricyanide  >  oxa¬ 
late  >  sulfate  >  chromate  >  dithionate  >  dichromate  (96). 

From  solution  (78) :  Formic,  acetic  and  butyric  acids,  and  I2  from 
various  solvents;  CeH6N02  from  kerosene;  CH3COOH  from  CS2. 


Invertin  on  alumina  (102) 

Dilution 

|  %  adsorption 

Wt.  A1203 

1:400 

9 

0.186 

1:400 

19 

0.1395 

1:20  000 

93 

0.1395 

Adsorption  on  Fibers 

On  Wool 


HC1  in  H20  (32) 

H2S04  in 

H20  f32) 

x  =  g  acid  per 

c  =  %  acid  in 

x  =  g  acid  per 

c  =  %  acid  in 

100  g  wool 

solution 

100  g  wool 

solution 

0.616 

0.0077 

0.892 

0.0021 

1.118 

.0176 

1.658 

.0068 

1.958 

.0608 

2.87 

.0426 

2.38 

.1524 

3.471 

.1305 

2.732 

.3453 

4.456 

.3107 

3.194 

.7361 

5.818 

.6838 

3.465 

1 . 1306 

6.97 

1.0606 

Approximate  relationship 


0.293; 


0.140. 


Potash  alum  from  aqueous  solutions  (77) 


%  potash  alum  on 
weight  of  wool 

c,  millimols/1 

x,  millimols/g 

A1203 

so3 

A1203 

so3 

5.12 

0.137 

1.120 

0.377 

0.068 

10.25 

0.395 

2.550 

0.607 

0.113 

15.37 

0.842 

4.075 

0.597 

0.139 

20 . 50 

1.362 

5.705 

0.500 

0.153 

25.62 

1.863 

7.305 

0.421 

0.168 

30.75 

2.403 

9.055 

0.303 

0.165 

On  Mercerized  Cotton,  Diamine  Blue  (92) 


+  mg/g 

c,  mg/100  cm3 

*,  mg/g 

c,  mg/100  cm3 

6.65 

12.7 

18.4 

91.4 

8.4 

19.0 

20.6 

125.8 

10.5 

26.3 

25.2 

157.1 

12.25 

42.75 

30.6 

241.6 

14.8 

58.4 

36.2 

330.6  « 
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On  Cotton  Fibers  (®2) 


Orange  G  at  100°C  ||  Oxamine  blue  XX  ||  Benzoblue  4B 


+  mg/g 

c,  mg/300 
cm3 

+  mg/g 

c,  mg/300 
cm3 

+  mg/g 

c,  mg/300 
cm3 

1.33 

11 

1.58 

10.25 

1.43 

15.3 

1.97 

18.6 

2.00 

16.5 

2.03 

21.9 

2.23 

23.3 

2.48 

22.55 

2.43 

30.3 

2.80 

36.6 

3.07 

35.8 

2.90 

48.4 

3.23 

50.3 

3.77 

48.7 

3.45 

66.2 

3.97 

78.1 

14.5 

75.5 

4.18 

103.3 

4.53 

106.4 

16.4 

103.6 

4.70 

141.2 

5.00 

135 

19.7 

130.3 

5.00 

180.0 

6.00 

207 

23.3 

201.7 

6.73 

273.1 

7.07 

278.8 

28.4 

271.6 

7.28 

380.9 

On  Silk,  Picric  Acid  (34>  48) 


x  =  g  acid 
per  100  g 
silk 


c  =  % 
acid  in 
solution 


Solution 


Nature  of 
silk 


Mole  ratio,  of 
adsorbed  ox¬ 
ide  to  ad¬ 
sorbed  acid 


0.14 

0.28 

1.0 

2.29 

3.8 

5.9 
7.0 


0.36 

0.72 

1.0 

1.71 

6.19 

14.1 

33 


SnCl4 

Basic  ferric 
sulfate 
CrCl3 

Al(CH3COO); 


Raw 

Boiled  off 
Raw 

Boiled  off 
Raw 

Boiled  off 
Raw 

Boiled  off 


155(Sn02):l 
143(Sn02):  1 
lll(Fe203):l 
91  (Fe203) :  1 
40(Cr2O3) :  1 
44(Cr203):  1 
|  A1203  only 
i  adsorbed 


Adsorption  on  Miscellaneous  Materials 

On  Cellulose,  Methylene  Blue  from  H20  ( x/m )2  =  Kc  (30) 
On  Starch,  I2  from  H20  ( x/m)b  =  Kc  (58) 

On  Soils  (97);  x/m  =  ac1/n 


Adsorbent 

Solute 

a 

1/n 

Garden  soil . 

NH4C1 

0.0948 

0.039 

Garden  soil . 

nh4ci 

.131 

.424 

Nile  sediment . 

nh4ci 

.489 

.399 

Permutite . 

nh4ci 

2.823 

.398 

Sodium  zeolite  (Artificial) . . 

CaCl2 

2.487 

.317 

Zeolite . 

Li  Cl 

24.419 

.414 

“Soil” . 

NH4OH 

0.0994 

.434 

“Soil” . 

nh4oh 

.147 

.461 

“Soil” . 

nh4oh 

.054 

.386 

For  a  comprehensive  discussion  of  the  adsorption  behavior  of 
soils  and  their  constituents  for  gases  and  for  dissolved  substances 
see  Anderson  and  Mattson  (*)  and  the  literature  cited  by  them. 

ADSORPTION  AND  SOLUBILITY  OF  GASES  IN  METALS 
OF  THE  PLATINUM  SERIES 

H2,  Hydrogen 


cm3  (at  S.  T.  P.)  adsorbed  per  4.269  g  Pt  black  at  25°C  (4) 


Phv  mm . 

1.1  |23.5  |67.8 

162.4  |393  577  |768 

cm3 . 

6.06|  6.63j  6.83 

6.97|  7. 12|  7.21|  7.34 

cm3  (S.  T.  P.)  adsorbed  by  1  cm3  Pd  black  (d  =  11.4)  at  760  mm  (40) 

t,°  C . 

. — 50|  — 21| 

0  |+20[  40l  60l  80l  105 

cm3 . 

. |  917  887| 

880|  661 1  735|  742|  750|  754 

cm3  (at  S.  T.  P.)  adsorbed  by  1  g  of  reduced  Pd  at  p,  mm  Hg  (33) 


0°C 

0°C 

0°C 

p,  mm 

cm3 

p,  mm 

cm3 

p,  mm 

cm3 

0.20 

0.21 

4.10* 

3.13 

43.8 

68.00 

1.10 

0.85 

4.20 

57.30 

51.9 

70.18 

2.6 

1.27 

4.30 

62.00 

95.7 

71.51 

(  1.87 

5.30 

63.70 

407.0 

71.85 

3.80 

(  2.21 

9.13 

65.02 

496.6 

72.16 

4.00 

2.77 

12.6 

66.4 

640 

72.55 

30°C 

80°C 

160°C 

p,  mm 

cm3 

p,  mm 

cm3 

p,  mm 

cm: 

1.58 

0.92 

140.1 

6.15 

1508 

53.51 

4.0 

0.98 

131.6 

7.43 

1541 

53.81 

7.4 

1.31 

140.1* 

6.15 

1577 

54.67 

12.5 

1.97 

152 

f 12.09 

1657 

55.08 

15.6 

2.44 

(50.5 

2000 

58.10 

17.8 

3.15 

157.8 

52.6 

2434 

60.11 

18.6 

4.00 

169.6 

55.0 

180°C 

3.50 

171.6 

55.4 

101 

0.97 

18.8* 

7.65 

212.6 

58.10 

336 

2.15 

49.40 

670.1 

68.81 

919 

4.52 

24.8 

60.8 

160°C 

1218 

5.82 

27.7 

62.65 

488 

3.43 

1363 

6.42 

29.9 

63.0 

700 

4.65 

1458 

6.98 

43.0 

65.4 

888 

5.87 

1695 

8.45 

52.5 

66.0 

1016 

7.56 

1733 

8.53 

109.3 

68.2 

1153 

8.69 

1896 

11.15 

80°C 

1244 

10.39 

1929 

32.39 

30.1 

1.31 

1313 

12.82 

1955* 

14.31 

46.2 

1.75 

f  21 

1960 

29.61 

78.6 

2.43 

1320* 

41 

1966 

50.20 

85.2 

2.98 

(49 

1970 

51.78 

115.4 

3.41 

1331 

46.77 

2006 

52.53 

127.9 

4.79 

1460 

53.50 

2130 

54.50 

135.6 

5.23 

1463 

52.80 

2788 

56.95 

*  Unstable  range. 

cm3  (at  t  and  p)  adsorbed  by  1  cm3  Rh  black  (ppt.  by  NH4OH, 
d  =  12.1)  at  p  —  736  mm  Hg  (39) 


t,°  C . 

-20  I 

0 

1  +50 

97 

200 

cm3 . 

11 

260 

180 

168 

174 

cm3  (at  t  and  p)  adsorbed  by  1  cm3  Ir  black  (ppt.  by  NH4OH, 
d  =  22.4)  at  p  =  ca.  740  mm  Hg  (40) 


°C 

cm3 

°C 

cm3  ||  °C 

cm3 

|  °C 

cm3 

-20 

113 

+20 

140 

0 

48 

60 

67 

-12 

96 

+49 

38 

+24 

132 

80 

37 

0 

75 

-21 

69 

40 

103 

100 

0 

Pd  alloys  saturated  with  H2  eleetrolytically;  cm3  (at  t  and  atm. 
pressure)  adsorbed  by  1  g  of  alloy  in  which  the  mole  fraction 
of  Pd  is  spa  (75) 


Pd-Cu  1 1  Pd-Ag 


£Pd 

cm3 

Xpd 

cm3 

25° 

100° 

25° 

100° 

1.0 

70.7 

61.4 

1.0 

70.7 

61.3 

0.95 

53.6 

48.4 

0.8 

81.1 

72.0 

.86 

38.4 

32.4 

0.7 

78.2 

70.2 

.77 

31.3 

27.4 

0.6 

43.2 

30.1 

.73 

27.7 

22.1 

0.52 

13.5 

10.9 

.53 

6.3 

4.3 

0.51 

5.9 

2.9 

.52 

3.7 

2.0 

0.49 

0 

0 

.48 

0 

0 

0.48 

0 

0 

.13 

0 

0 

02  and  CO 


cm3  (at  S.  T.  P.)  adsorbed  per  4.269  g  Pt  black  at  25°C  (4) 


p,  mm . 

O, 

688 

728 

CO 

770.5 

cm3 . 

4.38 

4.96 

7.72 
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(98)  Wiegner  and  Burmeister,  55,  8:  126;  11.  (")  Williams,  83,  10:  167; 

14. 

(100)  Williams,  68,  37:  161;  16.  (i®1)  Williams,  5,  98:  223;  20.  (»®2)  Will- 

etatter  and  Wasserman,  205,  16:  81;  09. 


Index 

Definitions,  abbreviations  and 
symbols. 

Mathematical  relations. 

Solubilities  in  water. 

Solubilities  in  non-aqueous  pure 
liquids. 

Solubilities  in  liquid  metals. 

Solubilities  in  solutions. 

Definitions,  Abbreviations, 
Symbols  and  Units 

a  The  Bunsen  absorption 

coefficient.  The  vol¬ 
ume  of  gas  (reduced 
to  0°C,  760  mm) 
which,  at  the  tem¬ 
perature  of  the 
experiment,  is  dis¬ 
solved  in  one  volume 
of  the  solvent  when 
the  partial  pressure 
of  the  gas  is  760  mm. 

The  same  as  a,  except 
that  the  total  pres¬ 
sure  is  760  mm. 

7  The  Ivuenen  absorp¬ 

tion  coefficient  The 
same  as  a,  except 
that  the  amount  of 
the  solvent  is  one  g. 

6  The  Raoult  absorption 

coefficient.  The 
number  of  g  of  the 
gas  dissolved  by  100 
cm3  of  the  solvent  at 
the  temperature  of 
experiment  when  the 


SOLUBILITIES  OF 

Index 

Definitions,  abr^viations  et 
symboles. 

Relations  mathematiques. 

Solubilites  dans  l’eau. 

Solubilites  dans  les  liquides 
purs  non  aqueux. 

Solubilites  dans  les  metaux 
liquides. 

Solubilites  dans  les  solutions. 

Definitions  Abreviations,  Sym¬ 
boles  et  Unites 

a  Coefficient  d’absorp- 

tion  de  Bunsen.  C’ 
est  le  volume  de  gaz 
(rdduit  a  0°C,  760 
mm)  qui  est  dissout 
a  la  temperature  de 
l’experience  dans  un 
volume  du  solvant, 
lorsque  la  pression 
partielle  du  gaz  est 
de  760  mm. 


/3  Le  meme  que  a,  ex- 

cepte  que  la  pression 
totale  est  de  760 
mm. 

7  Coefficient  d’absorp- 

tion  de  Kiinen.  Le 
meme  que  a,  ex- 
cepte  que  la  quan¬ 
tity  du  solvant  est  un 
gramme. 

<5  Coefficient  d’absorp- 

tion  de  Raoult.  C’ 
est  le  nombre  de 
grammes  du  gaz  dis¬ 
sout  dans  100  cm3  du 
solvant  a  la  tempe¬ 
rature  de  l’experience 


GASES  IN  LIQUIDS 

Index 

Definitionen,  Abkiirzungen  und 
Zeichen. 

Mathematische  Beziehungen. 

Loslichkeit  in  Wasser. 

Loslichkeit  in  wasserfreien  rei- 
nen  Fliissigkeiten. 

Loslichkeit  in  flussigen  Metalle. 

Loslichkeit  in  Losungen. 
Definitionen,  Abkiirzungen, 
Zeichen  und  Einheiten 

a  Der  Bunsen-Absorp- 

tionskoeffizient.  Die- 
ser  ist  das  Volu- 
men  eines  Gases  (re- 
duziert  auf  0°C  und 
760  mm)  welches  in 
einem  Volumteil  des 
Losungsmittels  bei 
der  Versuchstempe- 
ratur  gelost  ist,  wenn 
der  Partialdruck  des 
Gases  760  mm 
betragt. 

(3  So  wie  a.  nur  ist  der 

Totaldruck  760  mm. 


7  Der  Kiinen-Absorp- 

tionskoeffizient.  Die- 
ser  ist  gleich  a 
nur  betragt  die 
Menge  des  Losungs¬ 
mittels  1  Gramm. 
d  Der  Raoult-Absorp- 

tionskoeffizient.  Ist 
die  Anzahl  der 
Gramme  des  Gases 
welche  von  100  cm3 
des  Losungsmittels 
bei  der  Versuchs- 


INDICE  Paqe 

Definizioni,  abbreviazioni  e 

simboli .  254 

Relazioni  matematiche. . . .  255 

Solubility  in  acqua .  255 

Solubilita  in  liquidi  puri 

non  acquosi .  261 

Solubilita  in  metalli  liquidi  270 

Solubilita  in  soluzioni .  271 


Definizioni,  Abbreviazioni, 
Simboli  e  Unita 

a  Coefficiente  di  assor- 

bimento  di  Bunsen. 
Volume  di  gas  (a  0°C 
e  760  mm)  che,  alia 
temperatura  dell’ 
esperienza,  si  scio- 
glie  in  un  volume  di 
solvente  quando  la 
pressione  parziale 
del  gas  e  di  760  mm. 


ft  Lo  stesso  coefficiente 

a,  con  la  differenza 
che  la  pressione  to¬ 
tale  e  di  760  mm. 

7  Coefficiente  di  assorbi- 

mentodiKiinen.  Lo 
stesso  coefficiente  a 
riferito  perb  ad  un  g 
di  solvente. 

5  Coefficiente  di  assorbi- 

mento  di  Raoult. 
Numero  di  grammi 
di  gas  disciolti  da  100 
cm3  di  solvente  alia 
temperatura  dell’es- 
perienza,  quando 

*7 
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partial  pressure  of 
the  gas  is  760  mm. 


X  The  Ostwald  absorp¬ 

tion  coefficient.  The 
ratio  of  the  concen¬ 
tration  of  the  gas  in 
the  liquid  to  its  con¬ 
centration  in  the  gas 
phase. 

B  Barometric  pressure. 

K  Henry’s  law  constant. 

K  =—■ 

Xa 

Pa  (resp.  P)  Partial  pressure 
of  A  (resp.  total  pres¬ 
sure). 

S.  T.  P.  Under  standard  condi¬ 
tions,  0°C,  1  atm. 

t  (resp.  T)  Centigrade  (resp. 

absolute)  tempera¬ 
ture. 

Xa  Mole  fraction  of  A  in 

the  solution. 


lorsque  la  pression 
partielle  du  gaz  est 
de  760  mm. 


X  Coefficient  d’absorp- 

tion  d’Ostwald.  C’ 
est  le  rapport  de  la 
concentration  du  gaz 
dans  le  liquide  a  sa 
concentration  dans 
la  phase  gazeuse. 

B  Pression  barom6trique. 

R  Constante  de  la  loi  de 

Henry.  K  = 

xa 

Pa  (resp.  P )  Pression  partielle 
de  A  (resp.  pres¬ 
sion  totale). 

S.  T.  P.  Dans  les  conditions 
standard,  0°C,  1 

atm. 

t  (resp.  T)  Temperature  centi¬ 
grade  (resp.  absolue). 

xa  Fraction  moleculaire 

de  A  dans  la  solu¬ 
tion. 


temperatur  gelost 
werden  und  wenn 
der  Partialdruck  des 
Gases  760  mm  be- 
tragt. 

X  Der  Ostwald-Absorp- 

tionskoeffizient.  Die- 
ser  ist  das  Verhalt- 
nis  der  Konzentra- 
tion  des  Gases  in  der 
Losung  zu  der  in  der 
Gasphase. 

B  Barometerdruck. 

K  Konstante  des  Henry ’- 

schen  Gesetzes. 

K=V- 

XA 

Pa  (bezw.  P)  Partialdruck  von 
A  (bzw.  Totaldruck). 

S.  T.  P.  Unter  Normal  (Stan¬ 
dard)  -  Bedingungen, 
0°C,  1  Atmosphare. 

t  (bezw.  T )  Zentigrad  (bzw.  ab- 
solute)-Temperatur. 

xa  Molenbruch  von  A  in 

der  Losung. 


la  pressione  par- 
ziale  del  gas  e  di  760 
mm. 


X  Coefficiente  di  assorbi- 

mento  di  Ostwald. 
Rapporto  tra  la 
concentrazione  del 
gas  nel  liquido  e  nella 
fase  gassosa. 

B  Pressione  barometrica. 

K  Costante  della  legge  di 

Henry.  A  =  — • 

Pa  (oppure  P)  Pressione  par- 
ziale  di  A  (oppure 
pressione  totale). 

S.  T.  P.  Condizioni  normali, 
0°C,  1  atm. 

t  (oppure  T)  Temperatura 
centigrada  (o  asso- 
luta). 

xa  Frazione  di  grammi- 

molecole  di  A  nella 
soluzione. 


MATHEMATICAL  RELATIONS  AND  CONVENTIONS 


In  all  cases  where  interconversion  of  g  of  gas  and  cm3  at  S.  T.  P. 
has  been  made,  the  normal  molecular  volume  has  been  taken  as 
22  411.5  cm3  and  the  coefficient  of  thermal  expansion  as  1/273.1 
per  degree. 

_  g/cm3,  liq.  _/  t  \  _  273. IX 

a  g/cm3,  gas  '  \  273.1/  T 

y  =  — - - — r-  d,  where  d  is  the  density  of  the  solvent. 

(1+dn) 

Ca  _  concentration,  liq. 

~~  Ca'  ~  concentration,  gas 

According  to  the  Henry-Dalton  laws,  X  is  independent  of  the 
partial  pressure  of  the  gas. 

0.05223(  — A) 

log io  K  =  - jj - r  B. 


The  quantities  A  and  B  are  given  in  the  tables.  The  quantity 
(A)  is  the  partial  latent  heat  of  vaporization  of  the  gas  from  the 
solution,  in  joules  per  g  mole,  i.e.,  the  heat  absorbed  when  one 
g-mole  of  the  gas  is  vaporized  reversibly  from  an  infinite  amount 
of  the  solution. 

To  compute  K  from  a : 

17  032  400d  (1  +  a) 

K  =  - 1« - 

where  d  is  the  density  and  M  the  molecular  weight  of  the  solvent; 
a  is  small  in  comparison  with  unity  and  is  given  by 

MpAOi 

a  =  17  032  400d 

where  pa  is  the  partial  pressure  of  the  dissolving  gas  in  mm  Hg. 
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Index 

Elementary  substances  and 
atmospheric  air,  A-Table. 
Chemical  compounds,  35-Table. 


Index 

Substances  elementaires  et  air 
atmospherique,  Table  A. 
Composes  chimiques,  Table  35. 


A-Table. — Elementary  Gases  and  Atmospheric  Air 
A,  Argon;  cf.  also  (46» 11X) 


t,°  c . 

0 

10 

20 

30 

40 

Lit. 

X 

t— 

1 

O 

rH 

1.79 

2.25 

2.7o 

3.14 

r> 

CO 

(101,  105) 

O 

o 

to 

10-?  X  K 

t,  °C 

* 

X 

T 

0 

r-H 

t,  °C 

10“7  X  K 

0 

1.635 

20 

2.511 

40 

3.265 

5 

1.861 

25 

2.708 

45 

3.44? 

10 

2.089 

30 

2.895 

50 

3.632 

15 

2.304 

35 

3.084 

Lit. 

(21) 

Index 

Elementare  Stoffe  und  Luft, 
A-Tafel. 

Chemische  Verbindungen,  33- 
Tafel. 


Indice  Page 

Elementi  e  aria  atmo- 

sf erica,  Tabella  A .  255 

Composti,  Tabella  35 .  258 


An,  Actinon  (Ac.  Em.);  v.  (36) 

Br,  Bromine  (Br2);  cf.  also  (17>  18>  46) 


log  i0  K  =  0:°y2—  X  (-33780)  +  10.674;  range,  0  to  10°C 


t,  °c 

10"4  X  K  II  t,  °C 

X 

T 

0 

12 

3.07 

20 

4.5i 

14 

3.39 

22 

4.94 

16 

3.74 

24 

5.39 

18 

4. 12 

26 

5.8s 
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Br. — ( Continued ) 


t,  °c 

10-4  X  K  | 

I  t,  °C 

10~4  X  K 

28 

6.37 

60 

19.1 

30 

6.8s 

70 

24.4 

40 

10.1 

80 

30.7 

50 

14 . 5 

Lit. 

(102,  103) 

Cl,  Chlorine  (CL);  cf.  also  (2»  46>  66) 


t,  °C 

0  II  t,  °C 

0  1 

O 

O 

•w 

O 

O 

0 

10 

3.148 

18 

2.440 

26 

1.970 

50 

1.216 

11 

3.047 

19 

2.368 

27 

1.923 

60 

1.025 

12 

2.950 

20 

2.299 

28 

1.880 

70 

0.862 

13 

2.856 

21 

2.238 

29 

1.839 

80 

0.683 

14 

2.767 

22 

2.180 

30 

1.799 

90 

0.39 

15 

2.680 

23 

2.123 

35 

1.608 

100 

0.00 

16 

2.597 

24 

2.070 

40 

1.450 

Lit. 

(roe) 

17 

2.517 

25 

2.019 

45 

1.320 

t,°C . 

0 

3 

6 

9 

12 

Lit. 

d . 

4.61 

3.93 

3.42 

3.03 

2.77 

(3) 

H,  Hydrogen,  (H2);  cf.  also  (46) 


Pm,  mm . 

560 

600 

650 

700 

727 

Lit. 

106<x,  25°C . 

1814 

I8O7 

179s 

179o 

178e 

(20) 

i  °c . 

20 

25 

Lit. 

K . 

5.07  x  107 

5.1s  X  107 

(39) 

t,  °C  |  IQ"?  X  K  ||  t,  °C  |  10~7  X  K 


0 

4.39i 

14 

4.92s 

1 

4.43o 

15 

4.96i 

2 

4.47o 

16 

4.99s 

3 

4.509 

17 

5.034 

4 

4.54s 

18 

5.07o 

5 

4.587 

19 

5.107 

6 

4.62s 

20 

5.13s 

7 

4.664 

21 

5.17o 

8 

4.703 

22 

5.203 

9 

4.742 

23 

5.234 

10 

4.77s 

24 

5.26s 

11 

4.81s 

25 

5.29e 

12 

4.854 

26 

5.325 

13 

4.89i 

Lit. 

(91) 

C 

O 

(97,  99,  100) 

10-7  X  K 

t,  °C 

X 

r- 

I 

O 

rH 

0 

4.40i 

20 

5.192 

1 

4.447 

21 

5.22s 

2 

4.49i 

22 

5.264 

3 

4.537 

23 

5.302 

4 

4.58o 

24 

5.34o 

5 

4.62s 

25 

5.374 

6 

4.669 

26 

5.40s 

7 

4.71o 

27 

5.44s 

8 

4.75s 

28 

5.477 

9 

4.797 

29 

5.51o 

10 

4.834 

30 

5.54o 

11 

4.87i 

35 

5.63s 

12 

4.909 

40 

5.709 

13 

4.947 

45 

5.765 

14 

4.982 

50 

5.809 

15 

5.017 

60 

5.81o 

16 

5.052 

70 

5.78 

17 

5.087 

80 

5.74 

18 

5.12o 

90 

5.71 

19 

5.15s 

100 

5.66 

t  =  19.5°C  (is)  ||  t  =  23 °C  (15) 


pH!,  mm 

103a 

Pm,  mm 

103a 

|  pm,  mm 

103a  | 

Ph  2,  mm 

103« 

900 

16.7e 

5000 

16.4i 

1100 

16. Oi 

5000 

15.7e 

1000 

16.7e 

5500 

16.2s 

1500 

16.  Oo 

5500 

15  65 

1500 

16.7s 

6000 

16.14 

2000 

16.  Oo 

6000 

15.52 

2000 

16.75 

6500 

15.97 

2500 

15.99 

6500 

15.3s 

2500 

16.73 

7000 

15.8o 

3000 

15.9s 

7000 

15.2.3 

3000 

16. 7i 

7500 

15.59 

3500 

15.96 

7500 

15.0e 

3500 

I6.67 

8000 

15.3e 

4000 

15.92 

8000 

14.86 

4000 

4500 

16. 61 
16.52 

8250 

15.23 

4500 

15.8s 

8200 

14.7s 

He,  Helium;  cf.  also  (46>  m) 


log  10  K  =  T—  X  (-3053)  +  8.584;  range,  2  to  30°C  (i3) 


t,  °C  (i) . 

0 

10 

20 

30 

40 

50 

10-7  X  K . 

9.78 

9.54 

9.50 

9.39 

9.19 

8.7s 

Kr,  Krypton;  cf.  also  (46>  m) 


t,°  C . 

. .  ,|  0 

10  |  20  |  30  |  40  |  50  |  60  |  Lit. 

I—4 

O 

1 

X 

.  .  .|0. 94s 

1 . 17o  1 . 51 0 j  1 . 85o |2 . 182  2.47i|2.649  (4) 

N,  Nitrogen  (N2);  cf.  also  (i6>  46) 


t,  °C . 

20  |  25 

Lit. 

K . 

5.939  X  107  |  6.297  X  107 

(39) 

Pn2,  mm 

103«,  25°C 

Pn2,  mm 

j  103a,  25  °C  | 

Pn2,  mm 

103a,  25°C 

270 

14.3s 

500 

14.26 

800 

14.36 

300 

14.37 

601.6 

14.2o 

830 

14.3s 

400 

14.3i 

700 

14.2s 

Lit. 

(20) 

Atmospheric  N2,  =  98.815  vol.  %  N2  +  1.185  vol.  %  A  (30) 


t,  °C  |  10~7  X  A'||l,  °C|  IQ"7  X  K\\t,  °C|10-7  X  K\f,  °C|  10~7  X  K 


0 

4.007 

9 

4.893 

18 

5.73i 

27 

6.493 

1 

4.10s 

10 

4.98s 

19 

5.816 

28 

6.573 

2 

4.20o 

11 

5.084 

20 

5.90e 

29 

6.655 

3 

4.299 

12 

5.17s 

21 

5.99i 

30 

6.73o 

4 

4.395 

13 

5.273 

22 

6.07e 

35 

7.12o 

5 

4.496 

14 

5.36s 

23 

6.I60 

40 

7.493 

6 

4.59s 

15 

5.457 

24 

6.244 

45 

7.874 

7 

4.694 

16 

5.54s 

25 

6.33i 

50 

8.244 

8 

4.794 

17 

5.63s 

26 

6.41i 

Argon-free  N2,  computed  from  the  above  values 


t,  °C 

10-7  X  K 

\t,  °C 

10“7X  K  1 1,  °C 

X 

T 

0 

rH 

t,  °C 

10~7  X  K 

0 

4.077 

15 

5.55o 

30 

6.84e 

45 

7.98s 

5 

4.572 

20 

6.004 

35 

7.23s 

50 

8.37i 

10 

5.074 

25 

6.435 

40 

7.60s 

Atmospheric  N2  (98>  ">  i°°) 

t,  °C  |  10-7  X  K\\t,  °C|  10~7  X  K\\t,  °C|  10~7  X  K\\t,  °C,  IQ"7  X  K 


0 

4.016 

10 

5.079 

20 

6.109 

30 

7.022 

1 

4.116 

11 

5.184 

21 

6. 203 

35 

7.483 

2 

4.219 

12 

5.291 

22 

6.29s 

40 

7.923 

3 

4.32s 

13 

5.399 

23 

6.394 

45 

8.285 

4 

4.42s 

14 

5.497 

24 

6.485 

50 

8.58e 

5 

4.535 

15 

5.60e 

25 

6.574 

60 

9.087 

6 

4.64i 

16 

5.71o 

26 

6.67o 

70 

9.462 

7 

4.75s 

17 

5.81i 

27 

6.759 

80 

9.59i 

8 

4.86i 

18 

5.912 

28 

6.845 

90 

9.6i 

9 

4.97o 

19 

6.OI3 

29 

6.932 

100 

9.54 

Argon-free  N2,  computed  from  the  above  values 

O 

O 

►X 

X 

T 

0 

rH 

t,  °C|  10-7  X  K 

|«,  °C|  10-7  X  K 

|«,  °C]  10~7  x  K 

0 

4.089 

15 

5.704 

30 

7.149 

45 

8.427 

5 

4.609 

20 

6. 217 

35 

7. 6U 

50 

8.722 

10 

5.16s 

25 

6.68e 

40 

8.05i 
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t  =  19.4°C  (15)  ||  t=  24 . 9°C  (i 5) 


Pn2,  mm 

10W 

Pn2,  mm 

10W 

Pn2,  mm 

10W 

Pn2,  mm 

10W 

900 

15. lo 

5000 

14.45 

900 

13. 7o 

5000 

13.08 

1000 

15.0s 

5500 

14.35 

1000 

13.69 

5500 

12.99 

1500 

15.  Oi 

6000 

14.24 

1500 

13.63 

6000 

12.9o 

2000 

14.93 

6500 

14.13 

2000 

13.5s 

6500 

12.8i 

2500 

14.8e 

7000 

14.02 

2500 

13.5o 

7000 

12.73 

3000 

14.79 

7500 

13.9o 

3000 

13.42 

7500 

12.64 

3500 

14. 7i 

8000 

13.7? 

3500 

13.3s 

8000 

12.5s 

4000 

4500 

14.6s 

14.54 

8100 

13.7s 

4000 

4500 

13.25 

13.16 

8200 

12.52 

Ne,  Neon;  cf.  also  (46,  92,  ill) 


t,°  C . 

0 

O 

CM 

O 

30  |40  50  Lit. 

10-7  XK . 8.67 

7.6g|  6.7e 

5.7i|  4.37  2.94  (») 

O,  Oxygen  (02);  cf.  also  (4t>) 

Results  obtained  by  measuring  volume  of  02  absorbed  by  H20 

(98,  105) 


t,  °C 

10-7  X  If  ||*,  °C 

| 10-7  X  K 

t,  °C|  10-7  X  K\\t,  °C 

10-7  X  K 

20 

3.043 

25 

3.330 

30 

3.610 

60 

4.777 

21 

3.100 

26 

3.386 

35 

3.852 

70 

5.043 

22 

3.157 

27 

3.444 

40 

4.06s 

80 

5.224 

23 

3.215 

28 

3.500 

45 

4.28i 

90 

5.3i 

24 

3.273 

29 

3.555 

50 

4.47o 

100 

5.3s 

Results  obtained  by  titrating  02  in  air-saturated  water  (96>  ">  i  oo) 


t,  °C 

X 

1 

O 

r-H 

1 1,  °C 

|  IQ"7  X  K\\t,  °C|  10-7  X  K 

O 

O 

10-7  X  K 

0 

1.9336 

8 

2.3734 

16 

2.821i 

24 

3.259 

1 

1.987o 

9 

2.4294 

17 

2.8764 

25 

3.314 

2 

2.0407 

10 

2.486o 

18 

2.9322 

26 

3.368 

3 

2.0955 

11 

2.542o 

19 

2.986s 

27 

3.425 

4 

2.1502 

12 

2.598s 

20 

3.0415 

28 

3.481 

5 

2.2053 

13 

2.655o 

21 

3.095 

29 

3.540 

6 

2.261s 

14 

2.7103 

22 

3.150 

30 

3.599 

7 

2.317i 

15 

2.7661 

23 

3.205 

t,  °C 

|l0-7  X  K\\t,  °C|  10-7  X  K 

1 1,  °C 

10-7  X  K\\t,  °C 

10-7  x  K 

0 

1.9206 

9 

2.4056 

18 

2.892s 

27 

3.36o 

1 

1.974s 

10 

2.4602 

19 

2.9472 

28 

3.42o 

2 

2 . 0284 

11 

2.5142 

20 

3.001 

29 

3.47i 

3 

2.0825 

12 

2.5687 

21 

3.054 

30 

3.522 

4 

2.1362 

13 

2.622e 

22 

3.107 

35 

3 . 77i 

5 

2.1901 

14 

2.6764 

23 

3.160 

40 

4.009 

6 

2.2436 

15 

2.731o 

24 

3.213 

45 

4.234 

7 

2.297s 

16 

2.7852 

25 

3.265 

50 

4.44s 

8 

2.35U 

17 

2.8392 

26 

3. 317 

Lit. 

(30) 

t  =  23 °C  (ls)  ||  t  =  25.9°C  (15) 


pov  mm 

10W  |  po2,  mm 

10W 

|  po2,  mm 

10W 

|  po„  mm 

10W 

900 

27.  li 

5000 

26.24 

800 

26.0o 

5000 

25.27 

1000 

27.1o 

5500 

26.05 

1000 

26.0o 

5500 

25.13 

1500 

27.09 

6000 

25.86 

1500 

25.9s 

6000 

24.97 

2000 

27.06 

6500 

25.6e 

2000 

25.93 

6500 

24.8i 

2500 

27.  Oo 

7000 

25.46 

2500 

25.8s 

7000 

24.63 

3000 

26.89 

7500 

25.2s 

3000 

25.7e 

7500 

24.45 

3500 

26.74 

8000 

25.04 

3500 

25.65 

8000 

24.24 

4000 

26.57 

8150 

24.9s 

4000 

25.53 

8200 

24.15 

4500 

26. 4i 

4500 

25.4o 

For  a  graphical  representation  of  the  amount  of  02,  saturated 
with  water  vapor,  dissolved  in  H20  from  air,  between  32  to  210°F 
and  0  to  30  in.  Hg,  v.  (84). 


03,  Ozone;  cf.  also  (46) 

At  0°C,  K  =  1.915  X  10«  (75);  at  18°C,  K  =  2.08o  X  106  (27) 


t,  °C  |  10~6  X  K\\t,  °C|  10~«  X  K\\t,  °C|  10~6  X  K\f  °C|  10-«  X  R 


0 

1.47s 

20 

2.85e 

40 

9.110 

60 

OO 

5 

I.660 

25 

3.475 

45 

13.5s 

Lit. 

(55) 

10 

1.884 

30 

4.548 

50 

20.85 

15 

2.19i 

35 

6.22o 

55 

36.U 

Rn,  Radon;  cf.  also  (46>  m) 

The  following  data  are  from  Meyer  (60),  and  are  based  upon 
(lo,  44,  51,  52,  71,  90) t  They  are  in  agreement  also  with  (80). 


t,  °c 

10-6  X  K 

\t,  °c 

X 

CO 

1 

O 

T-H 

\t,  °C 

10-6  X  K 

t,  °C 

lo-6  X  K 

0 

1.85s 

20 

3.97 

50 

7.92 

80 

10.6 

5 

2.29s 

30 

5.2e 

60 

8.94 

90 

11.1 

10 

2.80s 

40 

6.63 

70 

9.84 

100 

11.6 

The  following  data  are  by  Szeparowicz  (88.5) ; 

,  ^  0.05223  ,  _ 

logxo  K  = - y —  X  (—25598)  +  11.157;  range,  Oto  16°C 


t,  °C 

10-6  X  R 

t,  °C|  IQ-6  X  K 

1 1,  °C 

IQ-6  x  K\\tj  oC|  10_6  x  R 

17 

3.53 

23 

4.33 

29 

5.13 

60 

9.0s 

18 

3.6e 

24 

4.46 

30 

5.27 

70 

10.2e 

19 

3.79 

25 

4.59 

35 

5.92 

80 

10.9 

20 

3.9s 

26 

4.73 

40 

6.57 

90 

11.2 

21 

4.0e 

27 

4.87 

45 

7.2o 

97 

11.3 

22 

4.19 

28 

5.0o 

50 

7.8s 

Tn,  Thoron  (Th.  Em.);  v.  (10>  36>  42) 

Xe,  Xenon;  cf.  also  (46>  m) 

,  0.05223 

logio  K  =  — y —  X  (  —  21384)  +  IO.681;  range,  0  to  20°C 


t,  °C . . |  30  |  40  |  45.45  |  Lit. 

10~6  X  K . |  9.629  |  11.7e  |  12795"""  |  (i) 


Air  (i°4);  cf.  also  (46) 


t,  °C  |  10-7  X  AT*  |  10-7  X  K^\\t,  °C|  IO-7  X  Ki*  |  10-7  X  X2f 


0 

3.277 

3 . 22o 

20 

5.044 

4.93s 

1 

3 . 36i 

3.30s 

21 

5.13o 

5.019 

2 

3.45o 

3.392 

22 

5.216 

5.102 

3 

3.536 

3.47? 

23 

5.297 

5.182 

4 

3.624 

3.564 

24 

5.379 

5.265 

5 

3.712 

3.653 

25 

5.46s 

5.35i 

6 

3.803 

3 . 73s 

26 

5.544 

5.42s 

7 

3.894 

3.826 

27 

5.62s 

5.512 

8 

3.9S5 

3.913 

28 

5.702 

5.597 

9 

4.07e 

4.002 

29 

5.78i 

5.683 

10 

4.16s 

4.08s 

30 

5.85s 

5.765 

11 

4.257 

4.176 

35 

6.249 

12 

4.347 

4.262 

40 

6.6I1 

13 

4.43s 

4.34s 

45 

6.91e 

14 

4.52s 

4.43e 

50 

7.18s 

15 

4.612 

4.52o 

60 

7.645 

16 

4.70i 

4.60s 

70 

7.98i 

17 

4.789 

4.689 

80 

8.16e 

18 

4.874 

4.773 

90 

8.22 

19 

4.964 

4.85e 

100 

8.16 

*  K 1  is  calculated  from  the  absorption  coefficients  of  02  and  N2,  taking  into 
consideration  the  correction  for  constant  argon  content.  See  Fox  (30). 

f  Ki  is  calculated  from  the  02-content  of  water  saturated  with  air,  and  from 
02-content  of  the  air  expelled  by  heating  the  solution. 
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The  following  table  gives  content  of  1000  cm3  of  water,  satu¬ 
rated  with  air  at  normal  barometric  pressure.  The  air  is  free  of 
C02  and  NH3  (»07). 


t,  °c 

cm3  at  0°C  and  760  mm 

Total 

02-content 
of  the  dis¬ 
solved  air, 
Vol.  % 

02 

N2,  A,  etc. 

0 

10.19 

18.99 

29.18 

34.91 

1 

9.91 

18.51 

28.42 

34.87 

2 

9.64 

18.05 

27.69 

34.82 

3 

9.39 

17.60 

26.99 

34.78 

4 

9.14 

17.18 

26.32 

34.74 

5 

8.91 

16.77 

25.68 

34.69 

6 

8.68 

16.38 

25.06 

34.65 

7 

8.47 

16.00 

24.47 

34.60 

8 

8.26 

15.64 

23.90 

34.56 

9 

8.06 

15.30 

23.36 

34.52 

10 

7.87 

14.97 

22.84 

34.47 

11 

7.69 

14.65 

22.34 

34.43 

12 

7.52 

14.35 

21.87 

34.38 

13 

7.35 

14.06 

21.41 

34.34 

14 

7.19 

13.78 

20.97 

34.30 

15 

7.04 

13.51 

20.55 

34.25 

16 

6.89 

13.25 

20.14 

34.21 

17 

6.75 

13.00 

19.75 

34.17 

18 

6.61 

12.77 

19.38 

34.12 

19 

6.48 

12.54 

19.02 

34.08 

20 

6.36 

12.32 

18.68 

34.03 

21 

6.23 

12.11 

18.34 

33.99 

22 

6.11 

11.90 

18.01 

33.95 

23 

6.00 

11.69 

17.69 

33.90 

24 

5.89 

11.49 

17.38 

33.86 

25 

5.78 

11.30 

17.08 

33.82 

26 

5.67 

11.12 

16.79 

33.77 

27 

5.56 

10.94 

16.50 

33.73 

28 

5.46 

10.75 

16.21 

33.68 

29 

5.36 

10.56 

15.92 

33.64 

30 

5.26 

10.38 

15.64 

33.60 

!&-Table. — Standard  Arrangement 
HF,  Hydrogen  fluoride  (59J 
HC1,  Hydrogen  chloride;  cf.  also  (46>  110) 


O 

O 

P 

t,  °C 

P  1 

1  t,  °C 

P 

1  t,  °C 

P 

0 

507 

10 

474 

20 

442 

30 

412 

2 

500 

12 

468 

22 

435 

40 

386 

4 

494 

14 

461 

24 

429 

50 

362 

6 

487 

16 

455 

26 

423 

60 

339 

8 

481 

18 

448 

28 

417 

Lit.  (™) 

t,  °C 

g  HC1* 

t,  °C 

P 

g  HC1* 

g  H20 

g  H20 

-24 

101.2 

O 

r-H 

1 

550.4 

89.8 

-21 

98.3 

-  5 

532.7 

86.8 

-18 

95.7 

0 

517.0 

84.2 

-15 

93.3 

Lit.  (4) 

*  P  =  1  atm.  (total  P  of  HC1). 


Pnci,  mm  at 

25°C  (6) 

g  HC1 
g  H20 

cm3  HC1  (S.  T.  P.) 
per  cm3  H20 

0.0182 

0.1458 

89.3s 

0 . 0530 

0 . 1823 

111.73 

0.140 

0.2188 

134.0s 

0.348 

0 . 2552 

156.42 

0.844 

0.2917 

178.7? 

1.93 

0.3282 

201. li 

4.20 

0.3646 

223.46 

HBr,  Hydrogen  bromide  (5);  cf.  also  (46>  69) 


t,  °C 

P 

g  HBr* 
g  H20 

t,  °C 

P 

g  HBr* 

g  H20 

-25 

255.0 

0 

612 

221.2 

-20 

247.3 

+  10 

580 

209.6 

-15 

240. 0 

25 

533 

193.9 

-10 

645 

233 . 5 

50 

469 

171.3 

-  5 

629 

227.5 

75 

406 

150.5 

100 

345 

130. 0 

*  P  =  1  atm. 


PHBr,  mm  at 

25°C  (6) 

g  HBr 

g  h2o 

cm3  HBr  (S.  T.  P.) 
per  cm3  H20 

0.000151 

0.4855 

134.0s 

0.00370 

0.5665 

156.42 

0.0089 

0.6474 

178.7? 

0.0226 

0.7283 

201. li 

0.059 

0.8092 

223.46 

0.151 

0.8902 

245.8o 

HI,  Hydrogen  iodide;  cf.  also  (46) 


Phi,  mm  at 

25°C  (6) 

gHI 

g  h2o 

cm3  HI  (S.  T.  P.) 
per  cm3  H20 

0 . 00057 

0 . 7676 

134.0s 

0.00182 

0.8956 

156.42 

0.0065 

1.0235 

178.7? 

0.0295 

1.1515 

201. li 

0.132 

1.2794 

223.46 

At  10°C,  p  =  416  (8). 


S02,  Sulfur  dioxide;  cf.  also  (46>  54) 

A  a r99o 

logic  K  =  j, —  X  (—24619)  +  8.8O5;  range,  10to30°C  (38) 


t,  °C 

10~4  X  K 

ot. 

O 

O 

10-4  X  K 

t,  °C 

10-“  XX  ||«,  °C|10-4  XK 

30 

3.64o 

50 

6.53 

70 

10.43 

90  |  15.05 

35 

4.259 

55 

7.43 

75 

II.60 

Lit.  (38) 

40 

4.954 

60 

8.39 

80 

12.7e 

45 

5.716 

65 

9.3s 

85 

13.9o 

t,  °C 

P  \ 

1  t,  °C 

P 

1  t,  °c 

P  1 

o*. 

O 

O 

P 

0 

79.79 

17 

43.91 

22 

36.59 

35 

22.49 

4 

69.78 

18 

42.35 

23 

35.30 

40 

18.78 

10 

56.65 

19 

40.78 

24 

33.94 

Lit.  (31) 

15 

47.28 

20 

39.37 

25 

32.76 

16 

45.57 

21 

37.98 

30 

27.18 

t  =  0°C  (50) 

t  =  25°C  (50) 

t  =  50°C  (50) 

mg  S02 

mg  S02 

mg  S02 

pso2,  mm 

per  cm3 

pso2,  mm 

per  cm3 

PS02,  mm 

per  cm3 

solution 

solution 

solution 

0.4 

0.537 

1.4 

0.534 

4.9 

0.525 

1.0 

l.OOo 

5.0 

1.16 

10.0 

0.920 

5.0 

3.092 

10.0 

2.03 

50.0 

3.46 

25.0 

10.7s 

50.0 

8.28 

100.0 

6.23 

50.0 

19.3s 

100.0 

14.9s 

200.0 

11.59 

75.0 

27.5s 

150.0 

21.03 

300.0 

16.7? 

100.0 

35.2? 

200.0 

26.4s 

400.0 

21.72 

110.0 

38.24 

250.0 

31.52 

500.0 

26.64 

300.0 

36.2? 

600.0 

31.5e 

313.0 

37.5o 

700.0 

36.47 

f,  °C.... 

.  .  I  40 

50 

60 

70 

80 

90 

95 

Lit. 

mg*. .  .  . 

. .  |  53 

38.3 

26.3 

16.6 

9.8 

5.8 

4.2 

|(65) 

*  mg  SO2  per  cm3  solution  at  pg02  =  760  mm. 
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0 

0 

-to 

Pso2,  mm 

mg* 

t,  °C 

PS02,  mm 

mg* 

10 

155 

33.5 

50 

457 

20.8 

455 

89.1 

60 

157 

0.3 

30 

157 

13.7 

457 

13.4 

457 

45.7 

80 

457 

3.3 

50 

156 

4.1 

655 

8.9 

*  mg  SO2  per  cm3  solution  at  PSO2  =  760  mm. 


H2S,  Hydrogen  sulfide;  cf.  also  (<8>  79).  At  25°C,  K  =  4.16s  X 


106  (40) 


t,  °C 

10-0  x  K  ! 

O 

O 

10~6  X  K  j 

t,  °C 

10~«  X  K 

0 

20.318 

14 

31.276 

28 

44.3o 

1 

20.982 

15 

32.14 

29 

45.32 

2 

21.66s 

16 

33.01 

30 

46.29 

3 

22.409 

17 

33.94 

35 

51. 4o 

4 

23.13s 

18 

34.84 

40 

56.59 

5 

23.896 

19 

35.74 

45 

61.83 

6 

24.64o 

20 

36.6e 

50 

67.19 

7 

25.40s 

21 

37.56 

60 

78.19 

8 

26.202 

22 

38.53 

70 

90.53 

9 

27.023 

23 

39.5o 

80 

102.6 

10 

27.82s 

24 

40.4? 

90 

109 

11 

28.715 

25 

41.3s 

100 

112 

12 

29.549 

26 

42.3e 

13 

30.432 

27 

43.35 

Lit.  (106) 

H2Se,  Hydrogen  selenide;  cf.  also  (46) 
n  0^99^ 

logjo  K  =  rp —  X  (  —  10072)  +  7.466;  range,  14.6  to  35°C  (53) 


NO,  Nitric  oxide  (10°>  104);  cf.  also  (46) 


t,  °C  |  10-6  X  K\\t,  °C|  10-°  X  K\\t,  °C|  IQ”6  X  K\\t,  °C  10-«  X  K 


0 

12 

80s 

10 

16 

54o 

20 

20 

055 

30 

23 

51i 

1 

13 

I60 

11 

16 

91s 

21 

20 

402 

35 

25 

17o 

2 

13 

52  0 

12 

17 

284 

22 

20 

75e 

40 

26 

75  0 

3 

13 

886 

13 

17 

639 

23 

21 

112 

45 

28 

27t 

4 

14 

247 

14 

17 

99e 

24 

21 

45s 

50 

29 

63  s 

5 

14 

634 

15 

18 

353 

25 

2)1 

80e 

60 

31 

779 

6 

15 

012 

16 

18 

707 

26 

22 

155 

70 

33 

215 

7 

15 

39s 

17 

19 

03  0 

27 

22 

497 

80 

34 

03 1 

8 

15 

77o 

18 

19 

39e 

28 

22 

84 1 

90 

34 

3s 

9 

16 

17o 

19 

19 

72s 

29 

23 

176 

100 

34 

45 

logio  K  = 


N20,  Nitrous  oxide;  cf.  also  (43,  46) 

Q  °t223  X  (-23298)  +  10.331s;  range,  5  to  16°C  (32) 


t,°  C . 

•••I 

20 

| 

25 

| 

Lit. 

K . 

. .  .  |  1 . 500o  X 

106  |  1.732s  X 

106  | 

(32) 

t,  °c 

10-6 

X  K* ||  t,  °C 

10~6 

X  K* | 

t,  °C 

lO-6 

X  K* 

18 

1 

43 1 

26 

1 

75e 

34 

2 

213 

20 

1 

50 1 

28 

1 

855 

36 

2 

36 1 

22 

1 

58 1 

30 

1 

96e 

Lit. 

(45) 

24 

1 

664 

32 

2 

09 1 

*  In  the  original  the  volume  of  dissolved  gas  (in  cm3  at  t°  under  atmospheric 
pressure)  per  1  cm3  of  solvent  is  given.  Since  the  gas  was  saturated  with  the 
solvent  the  volume  of  dissolved  gas  is  independent  of  the  pressure  (assuming 
Henry’s  Law).  See  Manchot  (s7).  


p  n2o, 


mm . I  758-1362 


273-1028 


Lit. 


K,  25°C . 1  1-739  X  106 1  1 . 76o  X  10s  |  (22»  23) 

N203,  Nitrogen  trioxide  (78) 

NH3,  Ammonia;  cf.  also  (7>  14>  41,  46,  76,  82) 


logio  K  = 


0.05223A 
T 


+  B 


From  0  to  10°C,  A  =  -937e,  B  =  4.987. 

From  14  to  28°C,  A  =  -1074e,  B  =  5.23s. 

At  t  =  12°C,  K  =  186s  (72). 

Up  to  C  =  1.6  moles  NH3  per  liter  of  solution,  Pnh3  (mm)  = 
12.9C  (1  +  0.046C)  at  25°C  (94). 


t  =  0°C  (64) 


Pnh3, 

Ratio  NH3/H20 

d\ 

Pnh3, 

Ratio  NH3/H20 

jO 

dA 

mm 

g/g 

cm3/cm3 

mm 

g/g 

cm3/cm3 

900 

0.997 

1312 

0.844 

1500 

1.58s 

209o 

0.812 

1000 

1.094 

144o 

0.839 

1600 

1.68s 

222i 

0.807 

1100 

1.192 

1569 

0.833 

1700 

1.77s 

234o 

0.802 

1200 

1.28s 

1695 

0.828 

1800 

1.847 

243i 

0.798 

1300 

1400 

1.38s 

1.48s 

1827 

195s 

0.822 

0.817 

1865 

1.887 

248  s 

0.795 

t  =  20°C  (64) 


700 

0.497 

652.9 

0.883 

2100 

0.984 

1292.6 

0.833 

800 

0.544 

714.6 

0.878 

2200 

1.007 

1322.8 

0.831 

900 

0.588 

772.4 

0.873 

2300 

1.029 

1351.7 

0.829 

1000 

0.629 

826.2 

0.868 

2400 

1.052 

1381.8 

0.828 

1100 

0.669 

878.  s 

0.863 

2500 

1.074 

1410.8 

0.826 

1200 

0.707 

928.8 

0.858 

2600 

1.096 

1439.6 

0.824 

1300 

0.745 

978.7 

0.854 

2700 

1.117 

1467.3 

0.823 

1400 

0.781 

1025.9 

0.851 

2800 

1.140 

1497.4 

0.822 

1500 

0.815 

1070.6 

0.848 

2900 

1.162 

1526.4 

0.820 

1600 

0.847 

1112.6 

0.845 

3000 

1.185 

1556.6 

0.819 

1700 

0.877 

1152.1 

0.842 

3100 

1.207 

1585.5 

0.817 

1800 

0.906 

1190.1 

0.840 

3200 

1.230 

1615.7 

0.816 

1900 

2000 

0.934 

0.959 

1226.9 

1259.7 

0.838 

0.836 

3277 

1.249 

1640.7 

0.815 

t  =  40°C  (64) 


750 

0.315 

411.3 

0.9019 

2200 

0.611 

797.8 

0.8556 

800 

0.329 

429.6 

0 . 8994 

2400 

0.644 

840.9 

0.851s 

1000 

0.386 

504. 0 

0.8896 

2600 

0.676 

882.7 

0 . 848 0 

1200 

0.433 

565.4 

O.88I1 

2800 

0.706 

921.7 

0 . 8444 

1400 

0.472 

616 . 3 

0.874o 

3000 

0.732 

955.8 

0.8407 

1600 

0.508 

663.3 

0.8685 

3200 

0.758 

989.8 

0.8367 

1800 

0.543 

709. 0 

0.863s 

3400 

0.784 

1023.7 

0.8327 

2000 

0.577 

753.4 

0.8596 

3640 

0.816 

1065 . 5 

0.828o 

P,  *  mm 

Ratio  NH3/H20 

P,  *  mm 

Ratio  NH3/H20 

g/g  |  cm3/cm3 

g/g  j  cm3/cm3 

t  =  10°C  (29)  |1 

t  =  20°C  (2  9) 

300 

0.414 

544.6 

300 

0.2945 

386.9 

500 

0.541 

711.7 

500 

0.4124 

541.7 

700 

0.6584 

866.2 

700 

0.5083 

667.7 

900 

0.7637 

1004.7 

900 

0.5911 

776.5 

1100 

0.8709 

1145.7 

1100 

0.6694 

879.3 

1300 

0.9782 

1286.9 

1300 

0.7422 

974.9 

1500 

1.085s 

1428.0 

1500 

0.8149 

1070.4 

P,  *  mm 

Ratio  NH3/H20 

g/g  |  cm3/cm3 

t  =  30°C  (29) 

300 

0.212x 

277.9 

500 

0.308o 

403.5 

700 

0.3879 

508.2 

900 

0.4556 

596.9 

1100 

0.5186 

679.5 

1300 

0.5773 

756.4 

1500 

0.631s 

827.1 

*  Total  pressure,  NHj  +  H2O  =  approx.  PNHa 


PH3,  Phosphine;  cf.  also  (46).  At  17°C,  K  =  3.63  X  106  (86) 
AsH3)  Arsine  (83) 

SbH3,  Stibine  (87) 

CO,  Carbon  monoxide;  cf.  also  (46) 


t,°C . 

. |  20 

25 

|  Lit. 

K . 

. |  3.916  X  107  ] 

4.28i X  107 

I  (39) 
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t,  °c 

(100, 

104) 

10-7  X  A 

O 

O 

lO'7  X  A 

O 

Q 

10~7  X  A 

t,  °C 

10-7  X  A 

0 

2.673 

10 

3.357 

20 

4.07o 

30 

4.71i 

1 

2.736 

11 

3.42s 

21 

4.137 

35 

5.007 

2 

2.801 

i  12 

3.499 

22 

4.185 

40 

5.28s 

3 

2.868 

13 

3 . 57i 

23 

4.272 

45 

5.54o 

4 

2.934 

14 

3.64s 

24 

4.337 

50 

5.784 

5 

3.002 

15 

3.715 

25 

4.40i 

60 

6.247 

6 

3.072 

16 

3.787 

26 

4.467 

70 

6.42o 

7 

3.142 

17 

3.85s 

27 

4.53o 

80 

6.425 

8 

3.213 

18 

3.93i 

28 

4.592 

90 

6.43 

9 

3.284 

19 

3.997 

29 

4.652 

100 

6.4.3 

Pco,  mm 

10+  (15) 

pco,  mm 

10+ 

(15) 

17.7°C 

19°C 

17.7°C 

19°C 

900 

26.1s 

25.4i 

4500 

25.97 

25.09 

1000 

26.17 

25.4o 

5000 

25.93 

25.04 

1500 

26.15 

25.37 

5500 

25.8s 

24.9s 

2000 

26.1s 

25.33 

6000 

25.8s 

24.9i 

2500 

26  .  li 

25.2s 

6500 

25.77 

24.82 

3000 

26.0s 

25.23 

7000 

25. 7o 

24. 7i 

3500 

26.05 

25.19 

7500 

25.6i 

24.5s 

4000 

26.0i 

25.14 

8000 

25.5o 

24.4s 

C02,  Carbon  dioxide;  cf.  also  (”-  46,  68).  At  25°C,  A  =  1.247  X 

106  (39) 


Pco 2,  mm . 

. |  743-1351 

270-988 

A,  25°C . 

. |  1 

254  X  106 

1.256  X  106 

Lit . . . 

. | 

(22,  25) 

(24,  26) 

f(9) 

lO"6  X  All  i 

10-6  X  A| 

t 

10-6  X  K\ 

t 

10-«  X  A 

0 

0.5526 

9 

0.7642 

18 

1.018 

27 

1.309 

1 

0.5751 

10 

0.7915 

19 

1.049 

28 

1.342 

2 

0.5976 

11 

0.8197 

20 

1.079 

29 

1.379 

3 

0.6199 

12 

0.845s 

21 

1 .  Ill 

30 

1.414 

4 

0.6426 

13 

0.8732 

22 

1.144 

35 

1.58s 

5 

0.666s 

14 

0.901s 

23 

1.177 

40 

1.77i 

6 

0.6893 

15 

0.9297 

24 

1.209 

45 

1.954 

7 

0.7132 

16 

0.958i 

25 

1.243 

50 

2.153 

8 

0.7381 

17 

0.9877 

26 

1.27s 

60 

2 . 59o 

t,  °c 

43 ! . 

,...|  20 

]  22 

24 

|  26 

10“6  X  A* . 

1  1.127  | 

1.174  1 

1.229 

|  1 . 29o 

t,  °c 

43) . 

....  |  28 

|  30 

32 

1  34 

10-«  X  A* . 

. .  .  ,|  1.35s  | 

1.434  | 

1.51s 

|  1.613 

*  In  the  original  the  volume  of  dissolved  gas 

(in  cm3  at  t,°C  under  atmospheric 

pressure)  per  1  cm3  of  solvent  is  given.  Since  the  gas  was  saturated  with  the 
solvent  the  volume  of  dissolved  gas  is  independent  of  the  pressure  (assuming 
Henry’s  Law).  See  Manchot  (57). 

P  =  total  pressure  in  atm.  cm3  =  cm3  of  C02  (reduced  to  0°C 
and  1  atm.)  dissolved  by  1  cm3  of  the  solution  at  P  and  t  (77). 


<?■*. 

II 

to 

0 

0 

O 

t  =  35°C. — ( Continued ) 

P 

cm3 

P 

Cm3 

25 

16.3s 

40 

13.3s 

15.i 

30 

18.2i 

45 

15. li 

17.i 

35 

20. li 

50 

16.8s 

19.1 

40 

22.02 

55 

18.59 

21.0 

45 

23.9s 

60 

20.39 

23.0 

50 

25.79 

65 

22.2s 

24.9 

53 

26.87 

68 

23.43 

t  =  35°C 

70 

26.9 

30 

9.9s 

11.2 

75 

28.8 

35 

11.6s 

13.1 

77 

29.6 

O 

O 

O 

CD 

II 

t  =  100°C- 

-( Continued ) 

P 

cm 

3 

p 

cm3 

40 

8.5 

8 

5 

70 

7 

22 

5.31 

45 

9.2 

9 

4 

75 

7 

63 

6.05 

50 

10. 0 

10 

4 

80 

8 

Os 

6.76 

55 

10.9 

11 

4 

85 

8 

56 

7.43 

60 

11.8 

12 

4 

90 

9 

07 

8.05 

65 

12.8 

13 

5 

95 

9 

57 

8.68 

70 

13.8 

14 

5 

100 

10 

06 

9.30 

75 

14 . 9 

15 

5 

105 

10 

57 

9.93 

80 

I6.0 

16 

6 

110 

11 

09 

10.51 

85 

17.2 

17 

8 

115 

11 

59 

11.05 

90 

18.5 

19 

1 

120 

12 

09 

11 . 54 

95 

19.7 

20 

4 

125 

12 

60 

11 . 94 

100 

21.0 

21 

8 

130 

13 

lo 

12.28 

105 

22.5 

23 

3 

135 

13 

61 

12.53 

110 

23.9 

24 

7 

140 

14 

lo 

12.7  2 

115 

25.3 

26 

3 

145 

14 

61 

12.8  7 

116 

25.6 

26 

6 

150 

15 

12 

t  =  100°C 

155 

15 

55 

58 

6.35 

160 

15 

9i 

60 

6.49 

165 

16 

1 5 

65 

6.84 

CH4,  Methane  (104);  cf.  also  (28>  46»  56) 


t,  °C 

io-« 

X  A 

t,  °C 

10-«  X  A 

t,  °C 

10-6 

X  A 

t,  °C 

10-6  X  A 

0 

16 

.994 

10 

22.575 

20 

28. 

53 1 

30 

34.08 

1 

17 

.504 

11 

23.21o 

21 

29. 

069 

35 

36.95 

2 

18 

.029 

12 

23.8U 

22 

29. 

665 

40 

39.46 

3 

18 

.  564 

13 

24.403 

23 

30. 

239 

45 

41.83 

4 

19 

.lie 

14 

25.00i 

24 

30. 

804 

50 

43.8s 

5 

19 

.689 

15 

25 . 60o 

25 

31. 

36 

60 

47.57 

6 

20 

.249 

16 

26.192 

26 

31. 

93 

70 

50.62 

7 

20 

.82s 

17 

26.769 

27 

32. 

48 

80 

51.84 

8 

21 

.422 

18 

27.38s 

28 

33. 

03 

90 

52.6o 

9 

22 

.024 

19 

27.961 

29 

33. 

56 

100 

53.3 

C 

2h2, 

Acetylene  ( 

108); 

cf.  also  (46) 

t,  °C 

10-6 

X  A| 

t,  °C 

10-6  X  A  ||f,  °C 

10-6 

X  A| 

t,  °C 

10-«  X  A 

0 

0. 

547 

8 

0.69o 

16 

0.84i 

24 

0.99s 

1 

0. 

564 

9 

0.70s 

17 

0.85s 

25 

1.01 

2 

0. 

58 1 

10 

0.727 

18 

0.87s 

26 

1.03 

3 

0. 

599 

11 

0.746 

19 

0.897 

27 

1.05 

4 

0. 

619 

12 

0.765 

20 

0.917 

28 

1.07 

5 

0. 

635 

13 

0.783 

21 

0.93s 

29 

1.09 

6 

0. 

653 

14 

O.8O3 

22 

0.955 

30 

1.11 

7 

0. 

67 1 

15 

0.822 

23 

0.974 

c2h4, 

Ethylene  ( 

.08); 

cf.  also  (46) 

t,  °C 

10-« 

X  A 

t,  °C 

>— 1 

O 

1 

0 

X 

t,  °c 

10-« 

X  A 

|«,  °C 

10-6  X  A 

0 

4 

.  I9 

8 

5.48 

16 

6 

97 

24 

8.4s 

1 

4 

.33 

9 

5.6o 

17 

7 

16 

25 

8.67 

2 

4 

.48 

10 

5.84 

18 

7 

36 

26 

8.86 

3 

4 

.64 

11 

6.O3 

19 

7 

55 

27 

9.0s 

4 

4 

.80 

12 

6.22 

20 

7 

74 

28 

9.24 

5 

4 

.96 

13 

6.4i 

21 

7 

93 

29 

9.42 

6 

5 

.14 

14 

6.59 

22 

8 

12 

30 

9.62 

7 

5 

,3o 

15 

6.80 

23 

8 

3i 

C 

2H6,  Ethane,  v. 

p.  261 

C 

3H6,  Propylene  ( 

89);  cf.  also  (46) 

t,  ° 

c 

10~6  X  A  I 

t,  °C  | 

io-° 

X  Aj 

1  h 

°C 

10-6  X  A 

2 

2.305 

8 

3.162 

14 

3.845 

4 

2.632 

10 

3.39o 

16 

4.08o 

6 

2.916 

12 

3.62o 

18 

4.322 

C3Ha,  Propane  (47) 

C4Hio,  Butane  (12>  34>  48>  93) 

90%  CH4  +  10%  C2H6,  Pittsburgh  natural  gas;  A,  at  25°C  = 

2.95  X  107 
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C2H6,  Ethane  (104);  cf.  also  (46) 


t,  °c 

kj 

X 

(O 

1 

o 

H 

1 1,  °C 

10-«  X  A 

t,  °C 

10-s  X  K\\t,  °C|  10 -o  X  A 

0 

9.547 

10 

14.386 

20 

19.97s 

30 

25.976 

1 

9.972 

11 

14.936 

21 

20.562 

35 

29.09? 

2 

10.40o 

12 

15.47? 

22 

21.15? 

40 

32.1s 

3 

10.83s 

13 

16.032 

23 

21.75? 

45 

35.1s 

4 

11.294 

14 

16.59s 

24 

22.36o 

50 

37.94 

5 

11.772 

15 

17.163 

25 

22.97o 

60 

42.89 

6 

12.264 

16 

17.734 

26 

23.579 

70 

47.3s 

7 

12.77s 

17 

18.30s 

27 

24.162 

80 

50.23 

8 

13.304 

18 

18.872 

28 

24.765 

90 

52.2 

9 

13.849 

19 

19.432 

29 

25 . 38s 

100 

52.6 

(C6H14)x, Casing-head  gasoline;  81°  B6 
A,  at  25°C  =  7.9  X  107  (61) 

(C7H16)i,  Motor  gasoline;  66°  Be 
A,  at  25°C  =  5.5  X  107  (61) 

CH20,  Formaldehyde  (33) 

CHF3,  Fluoroform  (58) 

C2H2F2,  Acetylene  difluoride  (88) 

C2H6F,  Fluoroethane  (62) 

CsHjF,  Fluoropropylene  (58) 

C3H7F,  Propyl  fluoride  (58) 

CH3CI,  Methyl  chloride;  cf.  also  (46) 

.  T:r  0.05223  ,  „ 

logioA  =  - y —  X  (  —  26382)  +  10.224;  range,  20  to  60°C 


A,  at  70°C  =  1,52  X  106;  A,  at  80°C  =  1,77  X  106  (70) 


P, 

atm . 

1 

2 

3 

4 

5 

18°C . 

3.2 

5.0 

6.5 

7.9 

9.3 

COS,  Carbonyl  sulfide  (106);  cf.  also  (46) 


t,° C . 

0  |  5 

10 

15 

20 

25 

30 

10-®  X  A . 

0.702o  0.891i 

1 . 12i  1 ,38o  1 .662  1 . 967(2.314 

S(CH2.CH2C1)2,  Mustard  gas;  O.684  g/1  at  25°C  (95) 


CH3PH2,  Methylphosphine  (37) 

HCN,  Hydrogen  cyanide;  for  18°C,  v.  -p .  365 
A,  at  25°C  =  4.8i  X  103  (49) 

CH3NH2,  Methylamine;  cf.  also  (46) 

A,  at  12.5°C  =  157s,  A,  at  25°C  =  173o  (199);  other  amines  Q9) 


Base 

10-«  X  A 

Base 

10-«  x  A 

NH3 . 

0.739 

C2H6NH2 . 

0.765 

CH3NH2 . 

0.692 

(C2H6)2NH . 

0.87? 

(CH3)2NH . 

0.80s 

CjHNHj . 

0.804 
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A-TABLE,  ELEMENTARY  SUBSTANCES  AND  ATMOS¬ 
PHERIC  AIR 

An,  Actinon  (Ac.  Em.).  Coned.  PI2S04  and  organic  solvents 

(52). 

Br2.  CC14,  CH3C02H  and  C0H6NO2  (",  «i). 

Cl2.  CC14;  an,  =  30.2  ("8);  =  49.0  (eo);  «13  (ioi). 

For  pci 2  =  1  atm.;  g/g  =  g  Cl2  per  g  solvent 

<7°C  |  0  |  10  1  20  1  30  |  40  |  Lit. 

0.196  |  0.140  |  0.103  |  0.081  |  0.064  |  (>29) 


Solvent 

t,  °C 

g/g 

Lit. 

Heptane . 

0 

0.266 

(129) 

Silicon  tetrachloride . 

0 

0.169 

Ethvlene  dibromide . 

20 

40 

0.090 

0.060 

Acetic  anhydride,  an  = 

37.16  (60);  (CHC12)2  and  C2 

HCL  (26); 

Cr02Cl2  (5);  S02C12  (H«). 

h2 

Solvent 

t,  °C 

103at  | 

Lit. 

H2S04  (95.6%) . 

20 

10.20  | 

(21) 

Liquid  air . 

. 

| 

(29) 

nh3 


g/g 


|  -70 


I  (112) 
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H2. — ( Continued ) 


Solvent 

t,  °C 

I  103«( 

Lit. 

CS2,  Carbon  disulfide . 

20 

31.3 

(63) 

25 

34.4 

CHCL,  Chloroform . 

K1) 

CH4O,  Methyl  alcohol . 

20 

84.0 

(63);  cf. 

25 

86.6 

(k 

C2H4O2,  Acetic  acid . 

20 

57.5 

(63);  cf. 

25 

58.0 

(140) 

C2H60,  Ethyl  alcohol  (98.8%) .... 

20 

80.3 

(63);  cf. 

(!,  18) 

25 

81.9 

(20,  48, 

131) 

C3H60,  Acetone . 

20 

65.5 

(63) 

25 

70.0 

C 4ILO 2j  Ethyl  acetate . 

20 

73.4 

(63) 

25 

78.1 

C4H]0O,  Isobutyl  alcohol . 

20 

86.6 

(63) 

25 

89.4 

C4H10O,  Ethyl  ether . 

0 

111.5 

(22);  cf. 

5 

112.9 

(k 

10 

115.3 

15 

119.2 

For  p  up  to  1200  atm.,  v.  (24) 

C6H120,  Amyl  alcohol . 

20 

32.9 

(63);  cf. 

25 

27.6 

(40) 

C6H5NO2,  Nitrobenzene . 

20 

32.9 

(63);  cf. 

25 

34.0 

(k 

CeHe,  Benzene . 

20 

65.9 

(63)j  cf. 

25 

69.3 

(1,  30, 

140) 

C6H7N,  Aniline . 

20 

28.2 

(83) 

25 

26.1 

C7H8,  Toluene . 

20 

78.1 

(63) 

25 

80.1 

C7H14O2,  Amyl  acetate . 

20 

69.2 

(83) 

25 

70.9 

C8Hi0,  Xylene . 

20 

73.0 

(63) 

25 

75.0 

Other  organic  solvents . 

(35) 

Transformer  oil* . 

25 

51 

(88) 

80 

69 

Russian  petroleum . 

10 

65.2 

(43) 

20 

58.2 

Kerosene . 

(95) 

Cottonseed  oil . 

(!  35) 

Train  oil  (blubber) . 

(135) 

He.  C2H6OH  and  C6H6  (i®4) 

HCOoH,  CHBr3, 

CH3CO2H, 

C6H6N02  and  cyclohexane  (41). 

n2 

Solvent 

t,  °c 

103a, 

Lit. 

02,  liquid . 

(34);  cf. 
(123) 

H2SO4  (95.6%) . 

20 

15.5s 

(2k 

CS2,  Carbon  disulfide . 

20 

49.29 

(83) 

25 

53.69 

CHCL,  Chloroform . 

20 

119.5 

(83) 

25 

123.5 

*  A  mineral  oil  of  Pennsylvania  base,  96  %  saturated  hydrocarbons  and  dis¬ 
tilling  between  300  and  400°C.  Commercially  known  as  “Wemco  A.”  d‘Lf  = 
0.840;  =  0.800. 

4 


N  2. — ( Continued ) 


Solvent 

t,  °G 

103«! 

Lit. 

CH4O,  Methyl  alcohol . 

20 

125.6 

(63);  cf. 

25 

129.6 

(72) 

C2H402,  Acetic  acid . 

20 

109.2 

(83) 

25 

109.0 

C2H60,  Ethyl  alcohol  (99.8%). . .  . 

20 

130.4 

(63);  cf. 

25 

131.2 

(18,  20, 

48) 

C:.U,;<  >,  Acetone . 

20 

128.9 

(83) 

25 

133.8 

Pn2,  mm 

O!25.05 

C4H802,  Isobutyric  acid . 

300 

1498 

(32) 

400 

150s 

500 

1508 

600 

1512 

700 

1517 

800 

152i 

900 

152? 

|  t,  °C  | 

103a, 

C4H8O2,  Ethyl  acetate . 

20 

156.3 

(63) 

25 

158.2 

C4H10O,  Ethyl  ether . 

0 

258.0 

(22) 

10 

247.1 

C6Hi20,  Amyl  alcohol . 

20 

112.6 

(83) 

25 

112.2 

CeHsNCL,  Nitrobenzene . 

20 

56.67 

(63) 

25 

57.30 

CeHe,  Benzene . 

20 

103.8 

(63) 

25 

106.2 

( ' 1 1 7 N ,  Aniline . 

20 

27.88 

(63) 

25 

28.16 

CeH1202,  Isobutyl  acetate . 

20 

158.5 

(83) 

25 

158.9 

C7H8,  Toluene . 

20 

110.5 

(83) 

25 

113.1 

C7HUO2,  Amyl  acetate . 

20 

140.9 

(63) 

25 

141.3 

C8H10,  Xylene . 

20 

110.4 

(83) 

25 

111.5 

Various  organic  solvents . | 

1  (3k 

Transformer  oil* . 

25 

84.8 

(86) 

80 

91.6 

Russian  petroleum . 

10 

135 

(43) 

20 

117 

Kerosene . ( 

1  (95) 

02 

Solvent 

t,  °C 

103ai 

Lit. 

Liquid  air . 

(6) 

H2SO4  (95.6%) . 

20 

29.45 

(21) 

CC14,  Carbon  tetrachloride . 

25 

225 

(88) 

17.8 

230 

(36) 

CHCL,  Chloroform . 

16.3 

205 

(36) 

CH40,  Methyl  alcohol . 

18.8 

175 

(36) 

X  =  0.31864  -  0.0025724  -  0.04286642;  range 

5  to  30°C 

(72) 

C2H2CI4,  1,  1,  2,  2-Tetrachloro- 

ethane . 

18.3 

100 

(36) 

C2H60,  Ethyl  alcohol  (96%) . 

19.8 

143 

(36) 

a  =  0.23370  -  0.0374688f  +  Q.0,,328842  (99.7%  alco- 

hoi);  range,  0  to  24°C . 

(13k  * 

*  See  note  to  H2. 
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O2. — ( Continued ) 


Solvent 

t,  °c  | 

103at  | 

Lit. 

C3H60,  Acetone . | 

19.3  | 

207 

(36) 

X  =  0.2997  -  0.00318f  -  0.0412P;  range,  5  to  25°C 

(72) 

C4H802,  Ethyl  acetate . | 

20  | 

163  | 

(36) 

C4Hi0O,  Ethyl  ether . 

20.3 

415 

(36) 

0 

423.5 

(22) 

10 

406.6 

(22) 

C5H5N,  Pyridine . 

18.5 

99 

(36) 

C5H12O,  Isoamyl  alcohol . 

17.3 

163 

(36) 

C6H6N02,  Nitrobenzene . 

18.5 

70 

(36) 

( L,  1 L 6,  Benzene . 

19 

163 

(36) 

C7II3,  Toluene . 

18 

168 

(36) 

CslLo,  Xylene . 

16 

169 

(36) 

Cl0H12,  Tetralin . 

17.3 

94 

(36) 

Other  organic  solvents . 

(35) 

Petroleum  ether,  fraction  to  65°C. 

18.5 

409 

(36) 

d  = 

9.668 

Benzine,  fraction  65  to  100°C . 

18 

292 

(36) 

d  = 

0.709 

Paraffin  oil . 

18 

114 

(36) 

d  = 

0.881 

Transformer  oil* . 

25 

156.2 

(86) 

80 

148.5 

Russian  petroleum . 

10 

229 

(43) 

20 

202 

Kerosene  (commercial) . 

18 

|  159 

(36);  cf. 

d  = 

0.809 

(95) 

*  See  note  to  Hs,  p.  262. 


03.  CCI4,  P  =760  mm,  t  =  15°C,  0.0064  g  03  perl  of  solution  (37). 

Rn,  Radon 


H2S04  (16) 
t,  °C  |  a 
CS2  (116) 


-18 

53.85 

-15 

49.52 

-10 

43.0s 

—  5 

37.69 

0 

33. 3o 

+  5 

29.4e 

10 

26.24 

15 

23.1s 

20 

21.43 

25 

19.61 

30 

18.  li 

40 

15.79 

CHC1 

3  (116) 

-20 

32.05 

-15 

28.04 

-10 

24.7o 

-  5 

22.  Oo 

0 

19. 7o 

+  5 

17.7? 

10 

16.  li 

15 

14.79 

20 

13.6o 

25 

12.64 

30 

11.7i 

35 

10.99 

40 

10.3s 

45 

9.87 

50 

9.47 

CH202,  Formic  acid 

t,  °C 

a 

(53) 

(53) 

t,  °c 

a 

2.0 

9.41 

19.8 

4.04 

15.5 

6.84 

29.2 

5.34 

CH40,  Methyl  alco¬ 

37.8 

4.85 

hol  (53) 

v.  als 

0  (16) 

3.8 

7.33 

16.2 

5.39 

C3H90,  Acetone 

C2H402,  Acetic  acid 

(i 1 6) 

f  539 

-20 

11.98 

12.6 

4.62  (?) 

-15 

10.79 

17.5 

4.71 

-10 

9.65 

21.0 

4.62 

-  5 

8.6e 

25.8 

4.31 

0 

7.9o 

27.1 

4.12 

+  5 

7.27 

10 

6.66 

C2H60,  Ethyl  alcohol 

15 

6.16 

(116) 

20 

5.6s 

-18 

12.2o 

25 

5.4i 

-15 

11.32 

30 

5.04 

-10 

10.07 

40 

4.54 

-  5 

9.07 

0 

8.24 

c3h6o2, 

Propionic 

+10 

6.69 

acid  (53) 

20 

5.62 

20.7 

6.79 

30 

4.7s 

29.7 

6.15 

40 

4 . 12 

50 

3.6o 

C3H80, 

n-Propyl 

(17) 

alcohol  (53) 

14 

I  6.98 

13.6 

|  8.69 

C3H80,  Isopropyl 
alcohol  (53) 
t,  °C  « 
14.3  6.91 

27.2  5.60 


C3H803,  Glycerol 
(81) 


3 

2.9 

10 

2.1 

20 

1.4 

30 

0.9 

50 

0.1 

C4H802,  n-Butyric 

acid 

(53) 

19.8 

7.86 

19.9 

8.18 

c4h8o2, 

Isobutyric 

acid 

(53) 

19.8 

8.44 

19.9 

8.56 

C4H802,  Ethyl  ace¬ 

tate  (US) 

-18 

14.56 

-15 

13.12 

-10 

11.83 

-  5 

10.49 

0 

9.4s 

+  5 

8.53 

10 

7.74 

15 

7.09 

20 

6 . 5o 

25 

6.O0 

30 

5.6o 

35 

5.23 

40 

4.92 

50 

4.4i 

60 

4.02 

C4Hi0O,  Ethvl  ether 

(116)" 

-18 

31.15 

-10 

25.12 

-  5 

22.31 

0 

19. 9o 

+  5 

17.97 

10 

16.3o 

15 

14.8s 

20 

13.79 

25 

12.83 

30 

11.98 

c4h10o, 

n-Butyl 

alcohol  (53) 

11.2 

|  9.40 

c4h10o, 

Isobutyl 

alcohol  (53) 

3.4 

10.29 

16.3 

7.94 

c4h10o, 

sec.-Butyl 

alcohol  (53) 

16.7 

I  7.14 

C6Hi20,  Amyl  alco- 


hoi  (I7) 

t,  °C 

CL 

14 

8.86 

c6h12o, 

Isoamyl 

alcohol  (53) 

0.1 

11.33 

6.9 

9.78 

15.0 

8.55 

25.1 

7.20 

CgIR,  Benzene  (128) 

6 

20.02o 

8 

17.65o 

10 

15.73o 

12 

14.18o 

14 

12.835 

16 

11.750 

18 

IO.8I0 

20 

9.845 

22 

8.975 

24 

8.275 

26 

7.64s 

28 

7.045 

30 

6.51e 

35 

5.387 

40 

4.46s 

45 

3.796 

50 

3.36o 

55 

3.072 

60 

2.86s 

65 

2.716 

70 

2.59o 

73 

2.523 

CeHu,  n  (?)-  Hexane 

(116) 

-18 

37.6s 

-15 

34.18 

-10 

29.5s 

-  5 

26.1s 

0 

23.4o 

+  5 

21.02 

10 

18.9i 

15 

16.97 

20 

15.19 

25 

13.56 

30 

11.98 

C7H8,  Toluene  (55> 

116) 

-18 

28.9i 

-10 

23.36 

-  5 

20.78 

0 

18.5o 

+  5 

16.49 

10 

14.76 

15 

13.18 

20 

11.83 

25 

10.63 

30 

9.55 

35 

8.62 

40 

7.8i 

50 

6.42 

60 

5.2e 

(17) 

14 

I  13.0 

C7H 

1402, 

Amyl  acetate  (8I) 

t,  °C 

a 

-20 

39.5 

0 

21.2 

+20 

14.2 

50 

7.8 

70 

4.3 

C8H10,  Xylene  (8Q 

-20 

27.5 

0 

19.6 

+20 

13.6 

50 

7.7 

70 

4 . 9 

Other  organic  sol- 

vents,  v. 

(89,  105, 

1 3  3) 

Colza 

oil  (81) 

-  3 

51.2 

0 

46.9 

+10 

33.9 

20 

26.1 

30 

22.2 

40 

19.2 

50 

16.6 

75 

10.9 

100 

6.2 

200 

3.3 

Olive  oil  (81) 

0 

45.9 

15 

29.5 

30 

22.1 

40 

18.3 

60 

11.4 

Poppy  oil  (81) 

-  5 

50.5 

0 

44.2 

+10 

34.3 

20 

27.8 

30 

22.9 

40 

19.1 

50 

16.0 

60 

13.4 

70 

11.5 

80 

9.9 

90 

8.4 

Turpentine  (81) 

-21 

45.5 

0 

23.1 

+20 

15.9 

50 

7.5 

65 

4.1 

Petroleum  ether  Q  6 

Vaseline  (81) 

-10 

23.9 

0 

15.2 

+  15 

10.7 

25 

8.9 

35 

7.7 

50 

6.6 

Kerosene  (5S) 
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Tn,  Thoron  (Th.  Em.) 

H2SO4,  C2H6OH  and  petroleum  ether  (16);  H2S04  and  organic 
solvents  (52);  kerosene  (64) 


Xe 

C6H7N,  Aniline  (2) 


t,  °c 

1  10 

20  | 

30 

40 

50 

a.  .  .  . 

...  I  0.669 

0.500 

|  0.453 

|  0.428 

|  0.406 

Air 

Liquid  chlorine:  <*_3o  =  0.30;  a_2  =  0.32,  a30  =  0.37,  for 
between  1  and  7  atm.  (108);  95.6%  H2S04;  <*20  =  0.01703  (21); 
cf.  (132). 

CHCL,  C6H6N02,  C6H6,  CHsOII,  C2H5OH,  (C2H5)20,  v.  (i); 
CeHs,  v.  (30);  C2H5OH,  Cobb,  kerosene,  oil  of  lavender,  and 
turpentine,  v.  (107,5). 

Solubility  of  air  in  liq.  C2IRC1  at  11°  is  about  3  times  its  solu¬ 
bility  in  H20  at  11°  (59-5). 


C4H10O,  Ethyl  ether  (22);  cf.  (i) 


t,  °C 

a 

0 

0.290 

10 

0.277 

15 

0.271 

-TABLE 

HC1 

CHCL  at  10°C  (139) 


g  HCl/g  soln.;  P  =  760  mm 

t,  °C 

CH3OH  (75) 

C2H6OH  (75) 

(C2Hs)20 
(117);  cf.  (62) 

-10 

0.546 

0.375 

-  5 

0.370 

0 

0.519 

0.454 

0.356 

+  5 

0.445 

0.331 

10 

0.492 

0.434 

0.304 

15 

0.423 

0.276 

20 

0.464 

0.410 

0.249 

25 

0.398 

0.222 

30 

0.435 

0.386 

0.195 

32 

0.381 

S02  (74) 


{  °n 

cm3  S02  (S.  T. 

P.)  per  cm3  sat.  soln.;  P  = 

756-760  mm 

I, 

c6h6 

C6H6N02| 

c7h8 

C7H7N02*| 

t,  °C 

(CH3CO)2Ot 

15 

108.94 

101.73 

-5 

68.6 

20 

93.54 

76.0s 

82.56 

0 

52.2 

25 

79.7s 

56.oo 

67.24 

+5 

46.8 

30 

44.6o 

66.4? 

43.52 

56.22 

10 

43.0 

40 

30.02 

46.1s 

32.74 

41.45 

15 

39.9 

50 

19.95 

34.53 

25.70 

31 . 05 

20 

37.2 

60 

11.89 

27.5o 

19 . 75 

23.05 

25 

34.6 

30 

31.9 

*  o-Nitrotoluene.  t  Acetic  anhydride. 


CHCL,  Chloroform  (73) 


Peo2, 

mm  Hg 

g  S02/1  soln. 

Pso2, 
mm  Hg 

g  S02/1  soln. 

0° 

25° 

0° 

25° 

2.5 

0.73 

100.0 

34.6 

14.2s 

5.0 

1.52 

0.69 

150.0 

53.8 

21.73 

10.0 

3.0s 

1.25 

200.0 

74.0 

29.5i 

15.0 

1.93 

219 

82.17 

25.0 

7.97 

3.34 

300.0 

45.9 

50.0 

16. 60 

6.9s 

400.0 

62.9 

488.8 

78.39 

Alcohols  (75);  cf.  (1«»  20).  Wt.  %  S02  in  solution,  P  =  760-770 


mm  Hg 


t,  °C 

1  0 

5 

10 

15 

20 

25 

CII3OII . 

.  .  .1  71.1 

63.5 

55.8 

48.3 

40.8 

33.2 

C2H5OH . 

...  |  53.5 

47.8 

42.2 

36.6 

31.0 

25.5 

H2SO4  (33);  S02C12,  formic  and  acetic  acids  and  acetone  (i'5). 

H2S 

Liquid  S  (100);  C2H6OH  (is,  20,  48);  (C2H5)20  (97);  pyridine 


at  22°  (H3);  other  organic  solvents  (42). 

H2Se 

Liquid  Se  (99). 


n2o 

Values  of  a*  (69) 


t,  °C 

CHCL 

C2H2Br2 

CH3OH 

ch3- 

co2h 

C2H5OH 

(CH3)2- 

co 

18 

5.35 

2.69 

3.17 

4.69 

2.88 

5.91 

20 

5.22 

2.61 

3.10 

4.52 

2.79 

5.63 

22 

5.07 

2.54 

3.03 

4.35 

2.70 

5.35 

24 

4.87 

2.47 

2.96 

4.18 

2.61 

5.06 

26 

4.63 

2.40 

2.88 

4.01 

2.52 

4.73 

28 

4.38 

2.34 

2.79 

3.85 

2.44 

4.39 

30 

4.12 

2.27 

2.69 

3.70 

2.35 

4.02 

32 

3.84 

2.21 

2.58 

3.56 

2.27 

3.64 

34 

3.58 

2.15 

3.41 

2.19 

3.25 

36 

3.27 

2.09 

3.31 

2.85 

*  As  computed  by  Manchot  (84*7),  assuming  Henry’s  and  Dalton’s  laws. 


t,  °C 

C5H12O, 

Isoamyl 

alcohol 

C5H5N, 

Pyridine 

C6H7N, 

Aniline 

c7h6o, 

Benz- 

aldehyde 

c7h14o2, 

n-Amyl 

acetate 

18 

2.36 

1.41 

3.03 

4.92 

20 

2.30 

3.34 

1.38 

2.94 

4.79 

22 

2.24 

3.24 

1.34 

2.85 

4.66 

24 

2.18 

3.14 

1.31 

2.76 

4.53 

26 

2.12 

3.05 

1.28 

2.67 

4.40 

28 

2.07 

2.95 

1.24 

2.58 

4.27 

30 

2.01 

2.86 

1.21 

2.50 

4.14 

32 

1.96 

2.77 

1.18 

2.43 

4.02 

34 

1.92 

2.69 

1.16 

2.36 

3.90 

36 

1.87 

2.60 

1.13 

2.29 

3.80 

Russian  petroleum;  ai0  =  2.49;  a2o  =  2.11  (43);  C2HsOH  (9, 
18,  20,  48);  olive  oil  and  sesame  oil  (90,  138);  kerosene  (95); 
various  organic  solvents  (35,  42);  general  discussion  (14). 


NO 

H2S04  (79,  80,  84.5,  106,  132);  C2H5OH  (18,  20,  48);  alcoholic 
FeCl2  solution  (85);  general  discussion  (I4). 

N204 

HNOs;  P  =  762.5  mm  Hg  (98)  (See  also  p.  304) 


t,  °C 

g  n2o4 
gHNOa 

t,  °C 

g  n2o4 

g  HNCb 

22 

00 

55 

0.121 

22.8 

2  layers 

60 

0.085 

33 

0.370 

65 

0.055 

35 

0.340 

70 

0.032 

40 

0.274 

75 

0.016 

45 

0.216 

78.5 

0 

50 

0.165 

NH3 

Alcohols:  P  =  760  mm  Hg;  Wt.  %  NH3  in  the  CH3OH  solu¬ 
tion;  g  NH3  per  100  cm3  of  the  C2H5OH  solution  (28,  75) 


f,  °C 

0 

5 

10 

15 

20 

25 

30 

CILOII . 

C2 1 1,011 . 

29.3 

13.05 

26.7 
12.  Oo 

24.2 

10.75 

21.7 

9.24 

19.2 

7.55 

16.5 

5.7s 

14.0 
4. 0 

(C2H5)20;  «0  =  17.13;  «><,  =  11.91;  «I6  =  9  74  (22). 
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CHCL  (8);  C2H6OH  (4,  93) ;  C6H6  (126);  C.H.CH,  (46);  ethyl, 
propyl  and  isobutyl  alcohols  (96);  quinoline  (102). 

SbH3  in  organic  liquids  (124) 


£  -TABLE.  THE  £ -ARRANGEMENT 
Solubilities  of  organic  compounds 


CO,  Carbon  monoxide 


Solvent 

t,  °c  [ 

103a  | 

Lit. 

H2S04  (95.6%) . 

20 

21.64  1 

(21) 

CS2,  Carbon  disulfide . 

20 

75 . 58 

(63) 

25 

76.17 

(63) 

25 

87.9 

(II9) 

CHCL,  Chloroform . 

20 

176.8 

(63) 

25 

179.0 

(63) 

25 

189 

(119) 

CH40,  Methyl  alcohol . 

20 

170.5 

(63) 

25 

179.1 

(63) 

25 

180 

(119) 

C2H4C12,  Ethylene  chloride . 

20 

135 

(119) 

C2H402,  Acetic  acid . 

20 

157.4 

(63) 

25 

157.0 

(63) 

25 

158 

(119) 

C2H60,  Ethyl  alcohol;  cf.  (is.  2°). .  . 

20 

177.1 

(63) 

25 

176.0 

(63) 

25 

176 

(119) 

C3H60,  Acetone . 

20 

198.3 

(63) 

25 

203.8 

(63) 

25 

218 

(119) 

C3H803,  Glycerol . 

25 

Very  small 

(119) 

C4H802,  Ethyl  acetate . 

20 

225.4 

(63) 

25 

230.5 

(63) 

C4H10O,  Ethyl  ether . 

0 

361.8 

(22) 

10 

370.6 

For  P  up  to  1200  atm . 

(24) 

C6Hi20,  Amyl  alcohol . 

20 

159.0 

(63) 

25 

157.0 

(63) 

C6H6N02,  Nitrobenzene . 

20 

84.84 

(63) 

25 

85.81 

(63) 

25 

85 

(119) 

C6H6,  Benzene . 

20 

153.3 

(63) 

25 

156.4 

(63) 

25 

159 

(II9) 

C6H7N,  Aniline;  cf.  (77) . 

25 

49 

(119) 

20 

47.10 

(63) 

25 

49.09 

(63) 

CcHi202,  Isobutyl  acetate . 

20 

215.6 

(63) 

25 

216.7 

(63) 

C7H8,  Toluene . 

20 

162.3 

(63) 

25 

165 . 6 

(63) 

25 

167 

(U9) 

C7Hi402,  Amyl  acetate . 

20 

196.4 

(63) 

25 

196.1 

(63) 

C8Hio,  Xylene . 

20 

162.5 

(63) 

25 

163.2 

(63) 

Various  organic  solvents,  v.  (35»  107) 

134 

(43) 

Russian  petroleum . 

10 

20 

123 

Transformer  oil  “Wemco  A”* . 

25 

186 

(86) 

80 

153 

*  See  note  to  H2,  p.  262. 


cc, 

95.6%  H2S04  (21); 


cf- 

84) 

t,  °C 

a 

20 

0.923o 

CC14 

(63) 

15 

2.467 

20 

2.331 

25 

2.102 

CS2  (63) 

cf.  (136) 

15 

0.8954 

20 

0.8282 

25 

0 . 7969 

CHCL;  c/.Q)  30,  es, 

136.5) 

(63) 

15 

3.750 

20 

3.430 

25 

3.142 

(69) 

18 

3.59 

20 

3.47 

22 

3.34 

24 

3.22 

26 

3.09 

28 

2.96 

30 

2.81 

32 

2.66 

34 

2.50 

36 

2.37 

CH40,  Methyl  alco¬ 

hol  (63) 

15 

4.366 

20 

3.918 

25 

3.515 

(69) 

18 

3.41 

20 

3.33 

22 

3.25 

24 

3.16 

26 

3.07 

28 

2.97 

30 

2.87 

32 

2.76 

34  cf.  (1) 

2.64 

t  =  — 78°C;  dl78  = 

0.884  ( 

109, 122) 

pco2,  mm 

a 

100 

167.4 

200 

168.1 

300 

169.4 

400 

171.1 

500 

172.7 

600 

174.8 

700 

177 

740 

177.5 

t  =  — 59°C;  dj69  = 

0 

866 

100 

54.2 

200 

54.5 

300 

54.7 

400 

54.9 

500 

55.1 

600 

55.2 

700 

55.3 

C2H4Br2,  Ethylene 
bromide 


(63) 


f,  °C 

(X 

15 

2.298 

20 

2.137 

25 

1.976 

(69) 

18 

2.18 

20 

2.12 

22 

2.06 

24 

2.00 

26 

1.94 

28 

1.85 

30 

1.82 

32 

1.76 

34 

1.71 

36 

1 . 65 

C2H4C12, 

Ethylene 

chloride 

(63) 


15 

3 . 850 

20 

3.536 

25 

3.229 

H402,  Acetic  acid 

(glacial) 

(63) 

15 

5.322 

20 

4.779 

25 

4.287 

(69) 

18 

5.07 

20 

4.87 

22 

4.69 

24 

4.51 

26 

4.32 

28 

4.15 

30 

3.97 

32 

3.80 

34 

3.66 

36 

3.53 

C2H60,  Ethyl  alco¬ 
hol  (97%) 

(63) 


15 

2.967 

20 

2.724 

25 

2.479 

(69) 

18 

2.77 

20 

2.67 

22 

2.59 

24 

2.50 

26 

2.41 

28 

2.32 

30 

2.23 

32 

2.15 

34 

2.07 

(99%)  (15) 


-65.3 

39.38 

-25 

8.86 

-20 

7.67 

-10 

5.75 

0 

4.44 

+10 

3.57 

20 

3.00 

30 

2.59 

C2H«0- 

■(Coni’ d. 

t,  °c 

a 

40 

2.23 

50 

1.89 

t  =  — 78°C;  dT78 

0.872  (199»  122) 

pcov  mm 

CL 

100 

95.75 

200 

97.15 

300 

98.6s 

400 

100.1 

500 

101.6 

600 

103.1 

700 

104.6 

t  =  — 59°C;  dT69 

0. 

856 

100 

34.7 

200 

34.8 

300 

35.1 

400 

35.2? 

500 

35.45 

600 

35.63 

700 

35.78 

740 

35.84 

(110) 

pco2,  atm. 

/S'* 

t  = 

20°C 

30 

98.9 

35 

119.0 

40 

140.2 

45 

158.7 

50 

176.1 

t  = 

35°C 

30 

69.98 

35 

85.4 

40 

100.9 

45 

114.9 

50 

127.9 

55 

140.2 

60 

153.8 

65 

169.4 

70 

189.5 

t  = 

60°C 

40 

61.3 

45 

71.3 

50 

81.2 

55 

91.0 

60 

101.1 

65 

110.6 

70 

119.2 

75 

127.1 

80 

134.2 

85 

140.7 

90 

146.9 

95 

153.1 

100 

159  2 

t  = 

100°C 

50 

32.9 

55 

44.6 

60 

50.2 

65 

58.6 

70 

66.9 

75 

75.1 

80 

82.3 

85 

88.8 

90 

95.0 
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C02. — ( Continued ) 
C2ILO.— 

( Continued ) 
t  =  100°C  — 


{Continued) 


Pco2,atm. 

P'* 

95 

100.9 

100 

106.1 

105 

111.3 

110 

116.5 

115 

121.5 

120 

125.5 

125 

128.4 

130 

130.7 

135 

132 

See  further  (*>  9> 

13,  18,  20,  48,  92). 


C3H6Br2,  Propylene 
bromide  (63) 
t,  °C 


15 

20 

25 


2.451 

2.286 

2.108 


CsHeCLO,  Dichlo- 


rohydrin  (63) 

15 

1.928 

20 

1.786 

25 

1.658 

c3hgo, 

Acetone 

(63) 

20 

6.449 

25 

5.767 

(69) 

20 

6.50 

22 

6.26 

24 

5.98 

26 

5.68 

28 

5.33 

30 

4.95 

32 

4.55 

34 

4.14 

OO 

1 

II 

’C,  dT78  = 

0.900  (i 

09,  122) 

pco2,  mm 

a 

50 

275.2 

100 

277.3 

200 

281.9 

300 

286.8 

400 

291.6 

500 

296.2 

600 

300.9 

650 

303.5 

t  =  - 

-59°C; 

dj59  = 

=  0.879 

100 

85.7 

200 

86.7 

300 

88.3 

400 

89.3 

500 

90.6 

600 

93.0 

700 

92.9 

*0'  =  cm3 gas  (S.T.P.) 
at  t  and  p. 


c3h6o2, 

Propionic 

acid 

(63) 

t,  °C 

a 

15 

4.538 

20 

4.106 

25 

3.736 

C3H602,  Methyl  ace¬ 

tate  (199.  !22) 

t  =  - 

-78°C; 

dl78  = 

1.  056 

pco2,  mm 

a. 

50 

313.8 

100 

313.9 

200 

314.1 

300 

314.6 

400 

315.8 

500 

318.2 

600 

321.7 

650 

323.6 

t  =  - 

-59°C; 

d;69  = 

1.032 

100 

97.5 

200 

98.1 

300 

98.5 

400 

99.0 

500 

99.6 

600 

100.1 

700 

100.8 

(63) 

t,  °c 

a 

25 

5.949 

CaHsO,  Propyl  alco 

hoi  (63) 

25 

2.289 

(110) 

pco2,  atm. 

|  P'* 

t  = 

20°C 

19 

51.11 

20 

52.46 

25 

66.43 

30 

81.09 

35 

96.7e 

40 

115.2i 

45 

139. li 

50 

I66.0 

t  = 

35°C 

19 

33.55 

20 

35.68 

25 

47.1 

30 

58.3 

35 

70.5 

40 

83.6 

45 

97.3 

50 

111.9 

55 

129.1 

60 

148.5 

65 

170.1 

70 

194.1 

75 

220.3 

80 

246 

t  = 

60°C 

19 

19.00 

20 

20.58 

25 

29.07 

30 

37.8 

CsHsO.— 

{Continued) 


Pco2)atm. 

p'* 

35 

46.5 

40 

55.1 

45 

64.2 

50 

73.3 

55 

82.6 

60 

92.2 

65 

102.2 

70 

111.8 

75 

121.5 

80 

131.3 

85 

141.6 

90 

152.7 

95 

165.1 

100 

178 

t  =  100  °c 

38 

17.16 

40 

21.74 

45 

32.28 

50 

40.85 

55 

48.64 

60 

55.74 

65 

62.7 

70 

69.5 

75 

76.1 

80 

82.3 

85 

88.5 

90 

94 . 7 

95 

100.8 

100 

106.8 

105 

112.7 

110 

118.5 

115 

124.4 

116 

125.5 

c3h8o3, 

Glycerol 

(63) 

t,  °c 

a 

25 

0.0277 

c4h6o3, 

Acetic  an- 

hydride  (63) 

15 

5.894 

20 

5.330 

25 

4.769 

c4h8o2, 

n-Butyric 

acid 

(63) 

t,  °C 

a 

15 

3.871 

20 

3.510 

25 

3.186 

c4hso2, 

Ethyl  ace- 

tate  (109,  122) 

pco2,  mm 

a 

t  =  - 

-78°C; 

dr78  = 

=  1.017 

50 

247.9 

100 

248.6 

200 

250.6 

300 

253.3 

400 

256.6 

500 

260.5 

600 

265.1 

650 

267.6 

*  =  cm3 

gas  (S.  T.  P.) 

at  t  and  p. 

C4H8O2. — ( Cont’d .) 

Pco2,  mm|  a. 
t.  =  — 59°C; 
d769  =  0.994 


100 

83.3 

200 

83.9 

300 

84.2 

400 

85.1 

500 

86.2 

600 

87.5 

700 

88.9 

(110) 

pco2,atm. 

P'* 

t  = 

20°C 

24 

141.8 

25 

147.9 

30 

174.1 

35 

193.7 

40 

209.2 

t  = 

35°C 

29 

124.5 

30 

128.5 

35 

148.6 

40 

165.1 

45 

177.7 

50 

185.0 

55 

187.7 

60 

189.1 

t  = 

60°C 

29 

85.6 

30 

88.5 

35 

102.6 

40 

114.3 

45 

124.6 

50 

133.9 

55 

142.8 

60 

151 . 0 

65 

158.5 

70 

165.5 

75 

172.6 

78 

176.6 

t  = 

:oo°c 

39 

57.79 

40 

60.0 

45 

71.2 

50 

80.9 

55 

89.2 

60 

96.4 

65 

102.7 

70 

108.3 

75 

113.7 

80 

118.6 

85 

123.3 

90 

127.9 

95 

132.5 

97 

134.2 

C4H9C1 

Isobutyl 

chloride  (63) 

t,  °C 

cl 

15 

3.468 

20 

3.157 

25 

2.845 

c4hI0o, 

Isobutyl 

alcohol  (63) 

15 

1.979 

20 

1.830 

25 

1.694 

C4H10O,  Ethyl  ether 
(22) 


t,  °C 

CL 

0 

7.330 

10 

5.831 

15 

5.180 

0 

30) 

g  co2 

t,  °C 

g  Ether 

-78.6 

0.55i 

-70 

0.32o 

-60 

0.192 

-50 

0.125 

-40 

0.083 

-30 

0.057 

-20 

0.039 

-10 

0.026 

0 

0.019 

+10 

0.017 

15.2c/.(l) 

0.016 

(HO) 

pco2,  atm. 

P'* 

t  =  35°C 

43 

175.2 

45 

179.2 

50 

189.8 

55 

200.4 

58 

207.1 

t  - 

60°C 

48 

135.4 

50 

139.5 

55 

149.8 

60 

157.6 

65 

163.6 

70 

168.9 

75 

174.1 

80 

179.4 

85 

184.6 

90 

189.9 

95 

195.2 

97 

197.4 

t  = 

100°C 

58 

71.4 

60 

76.2 

65 

86.8 

70 

95.1 

75 

101.9 

80 

IO8.1 

85 

113.7 

90 

119.2 

95 

124.7 

97 

127 

C6H5N,  Pvridine 

(63j 

t,  °C 

a 

15 

4.068 

20 

3.598 

25 

3.349 

(69) 

18 

3.71 

20 

3.59 

22 

3.47 

24 

3.34 

26 

3.22 

C5H5N. — {Cont’d.) 


t,  °C 

CL 

28 

3.11 

30 

3.00 

32 

2.89 

34 

2.78 

36 

2.68 

C*HuBr, 

Amyl  bro- 

mide 

(63) 

15 

2.657 

20 

2.458 

25 

2.249 

C5II11CI,  Amyl  chlo¬ 

ride  (63) 

15 

3.188 

20 

2.914 

25 

2.666 

C5H12O,  Amyl  alco¬ 

hol  (63) 

15 

1.951 

20 

1.809 

25 

1.677 

(69) 

20 

1.78 

22 

1.74 

24 

1.70 

26 

1.65 

28 

1.60 

30 

1.56 

32 

1.51 

34 

1.46 

C6H3C13, 

Trichloro- 

benzene  (63) 

25 

1.505 

CeHsBr,  Bromoben- 

zene 

(63) 

15 

1.983 

20 

1.830 

25 

1.688 

(ii°) 

pco2,atm. 

pt* 

t  = 

20°C 

19 

44.82 

20 

47.57 

25 

61.59 

30 

77.4s 

35 

95. 4i 

40 

113.5s 

45 

131.33 

50 

150.2 

t  = 

35°C 

19 

36.65 

20 

38.2s 

25 

46.9 

30 

56.2 

35 

67.2 

40 

79.5 

45 

92.2 

50 

104. 7 

55 

117.4 

60 

131.1 

65 

147.7 

70 

166.6 

75 

188.4 

78 

203.4 

*0'  =  cm 
at  t  and  p. 

3  gas(S.  T.  Pt) 
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Pco2, 


CsHsBr.- 
atm. 
t  = 

19 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
107 
t  = 

29 

30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 

115 

116 


— ( Cont’d ■) 

I  P'* 
60°C 
23.7s 
25.03 
31.44 
37.84 

44.3 
50.9 

57.7 
64.6 
71.5 

78.3 
85.o 

91.8 

98.9 

106.3 

113.9 
122.0 

130.4 

139.5 

149.6 

153.9 
100°C 

22.8 

23.7 

28.3 
32.9 

37.8 

42.5 

47.1 

51.6 

56.1 

60.5 

64.9 

69.1 

73.4 

77.6 

81.7 

85.7 

89.9 

94.2 
98.6 

99.4 


■C6H6C1,  Chloroben¬ 
zene  (110) 
t  =  20°C 


19 

20 
25 
30 
35 
40 
45 
50 


t  = 


19 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
68 


55.37 

58.19 

72.9i 

89.03 

107.9 

129.2 

151.8 
177.0 

35°C 

39.22 

41.3s 

52.46 

64.62 

77.13 

90.9 

106.8 
122.1 
135.5 
149.9 
166.4 

177.2 


CeHsCl. — 
{Continued) 
Pco2,atm.|  P'* 
t  =  60°C 

19 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
107 
t 

30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 

125 

126 


t,  °C 
15 
20 
25 


27.9 
29.3 
36.6 

44.8 

53.5 
62.1 
71.0 
80.0 

88.8 

96.5 

103.2 

109.5 

115.6 
121.5 
128.1 

135.4 

143.2 

151.4 
159.8 
168.1 

100°C 
24.9 

30.6 
36.0 

41.4 

46.6 

51.8 

56.7 

61.8 

66.5 

70.9 

74.9 

78.8 

82.3 

85.9 

89.3 

92.6 

95.7 
98.6 

101.2 
103.6 
104.5 
(63) 

a 

2.447 
2.255 
2.075 


C.H.NO*.— 

( Continued ) 


C6H6I,  Iodobenzene 
(63) 


*  p'  =  cm3gas(S,T.P 

;at  t  and  p- 


15 

20 

25 


1.365 

1.277 

1.192 


15 

20 

25 

30 


38.85 

53.20 

67.8 

83.1 


2, atm. 

pi* 

35 

97.8 

40 

112.6 

45 

128.9 

48 

139.1 

50 

146.1 

t 

35°C 

20 

39.40 

25 

49.66 

30 

60.5 

35 

71.7 

40 

82.1 

45 

92.2 

50 

102 . 8 

55 

116.0 

60 

129.9 

65 

145.4 

70 

161.7 

75 

183.8 

78 

197.1 

t  = 

60°C 

20 

24.6 

25 

28.9 

30 

33.3 

35 

37.9 

40 

42.6 

45 

47.5 

50 

52.1 

55 

56.7 

60 

60.8 

65 

63.9 

70 

65.9 

75 

67.1 

78 

67.6 

t 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

78  c/.(i) 


100°C 
18.2 

23.6 

28.9 
34.1 

38.6 

42.6 
46.0 
49.0 

51.9 
54 
57 
60 
61 


C6H5N02,  Nitroben¬ 
zene  (63) 

15  2.697 

20  2.474 

25  2.250 

(no) 

pcoi,  atm.  |  P'* 

t  =  20°C 


*  p'  =  cm3  gas(S.T.  P.) 
at,  t  and  p. 


C6H6,  Benzene  (110) 
t  =  20°C 
15  44.40 

20  67.09 

25  91.9 

30  118.5 

35  148.9 

40  182.3 

45  214.2 

48  238 . 3 

50  250 . 6 

t  =  35°C 
15  32.4 

20  48.9 

25  66.1 

30  84.7 

35  104.6 

40  124.0 

*0'  =  cm3  gas(S.T.  P.) 
at  t  and  p. 


CoHe. — ( Continued ) 
Pcoo,atm.  P'* 

45  144.8 

50  166 . l 

55  186 . 7 

60  207 

65  225 

67  229 

t  =  60°C 

19  20 

20  23 

25  37 

30  51 

35  63.6 

40  76.4 

45  89.7 

50  103 . l 

55  116.3 

60  129 . o 

65  141.2 

70  153 . l 

75  165.1 

80  177.5 

85  189 . 9 

90  202 . o 

95  214.3 

96  216.8 

t  =  100°C 
38  29.1 

40  32.1 

45  39.8 

50  48.5 

55  58.3 

60  68.1 

65  78.6 

70  90 . o 

75  102 . 5 

80  114.0 

85  125.1 

90  136 . 3 

95  147 . 2 

100  156.6 

105  165.9 

110  174.3 

115  181.4 

116  182.7 


(63) 


C0Hi2O2,  n-Amyl 
formate  (63) 
t,  °C 


t,  °c 

15 

20 

25  c/. 

(1,  30) 


a 

2.569 

2.367 

2.222 


15 

20 

25 


(69) 


15 

20 

25 


a 

4.404 

4.034 

3.688 


C6Hi202,  Isobutyl 
acetate  (63) 


C7Hs. — ( Continued ) 


20 

25 


4.629 

4.298 


C7H6O,  Benzalde- 
hyde 
(63) 


15 

20 

25 

18 

20 

22 

24 

26 
28 
30 
32 
34 
36 


(69) 


3.132 

2.848 

2.603 

2.88 

2.78 

2.67 

2.58 

2.49 

2.41 

2.33 

2.26 

2.19 

2.11 


C7H7CI,  Benzyl  chlo¬ 
ride  (63) 

15  2.066 

20  1.931 

25  1.775 

C7H8,  Toluene 
(63) 


15 

20 

25 


2.424 

2.260 

2.112 


C6H7N,  Aniline  (63) 


20 
22 
24 
26 
28 
30 
32 
34 

36c/.  (76) 

*  p1  =  cm3  gas(S- T.  P.) 
at  t  and  p. 


1.451 

1.336 

1.213 

1.48 

1.27 

1.21 

1.17 

1.13 

1.10 

1.08 

1.06 

1.04 


(U0) 

pco2,atm.j  P'* 

t  =  20°C 

20 
25 
30 
35 
40 
45 
50 


20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

68 


54. 

99 

75. 

43 

97. 

5 

120. 

4 

148. 

4 

185. 

7 

224 

4 

=  35°C 

44 

32 

58 

4i 

72 

1 

85 

9 

101 

3 

119 

.1 

137 

.8 

155 

.1 

170 

.7 

185 

.5 

194 

.5 

t  = 


30 

35 

40 

45 

50 

55 


60°C 
45.22 
55.34 
65.5 
75.9 
86.0 
95.8 


Pco2,atm- 
60 
65 
70 
75 
80 
85 
90 
95 
97 

t  = 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130  c/. 
(46) 


pi* 

105.0 

114.1 

123.2 

132.2 

140.7 

148.7 

156.3 

163.9 

166.9 

100°C 
21.89 
29.43 

36.7 

43.5 

50.3 

57.1 

63.2 

68.9 

74.7 

80.4 

86.2 

91.9 

97.6 

103.3 
108.6 

113.4 

117.5 
121.0 
123.8 
126.2 
128.4 


C7H9N,  Toluidine 
(63) 

t,  °C  I  a 
Ortho 


15 

20 

25 

15 

20 

25 


Meta 


1.459 

1.372 

1.265 

1.640 

1.473 

1.316 


C7Hh02,  Amyl  ace¬ 
tate 
(63) 


15 

20 

25 

18 

20 

22 

24 

26 
28 
30 
32 
34 


(69) 


4.587 

4.110 

3.774 

4.49 

4.34 

4.20 

4.08 

3.96 

3.85 

3.75 

3.66 

3.57 


*  p1  =  cm3gas(S.T.P. 
at  t  and  p 


C8H10,  m-Xylene 
(63) 

15  2.224 

20  2 . 065 

25  1.915 

*  P'  =  cm3  gas  (S.T.  P.) 
at  t  and  p. 
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C02. — ( Continued ) 
C9H12,  Cumene  (63) 


t,  °C 
15 
20 
25 


1.875 

1.751 

1.633 


C10H12O2,  Eugenol 
(63) 


15 

20 

25 


1.670 

1.540 

1.410 


C10H14O,  Carvol 


15 

20 

25 


(63) 


2.762 

2.506 

2.289 


C10H 


10JU16, 


15 

20 

25 


d-Limonene 

(63) 

1.924 

1.790 

1.651 


C16H18N2O3,  p-Az- 
oxyphenetole  (56) 


For  various  or¬ 
ganic  solvents,  v. 

(20.5,  42). 


Russian  petroleum 
(43);  cf.  (95) 

10  1  1.31 
20  I  1.17 


Transformer  oil* 
(86) 


t,  °C 
25 
50 
80 


0.99 

0.77 

0.57 


*  See  note  to  Hs,  p.  262. 


For  general  dis¬ 
cussion,  v.  (4  4). 

COCl2,  Phosgene 


Atmospheric  pressure; 
20-2 1°C  (7) 


Solvent 

g  COCU 

g  sol. 

ecu . 

0.28 

CHCU . 

0.59 

C2H4O2  (glacial) 

0.62i 

CH3CO2C2H6  .  . 

0.98s 

caw . 

0.99a 

C.Hs . 

0.66s 

Paraffin  oil . 

0.0 

Russian  mineral 

oil . 

0.35s 

Gasolene . 

0.81 

“  Chlorocosane  ” 

(Chlorinated 

paraffin) . 

0.31o 

C2H2CL,  1,  1,  2,  2- 
Tetrachloroethane 

(3) 


°c 

g  COCL 

100  g  sol. 

16.8 

149.7 

25.1 

89.4 

29.9 

74.9 

C6H6C1,  Chloroben¬ 
zene  (3) 


12.3 

422.1 

17 

190.8 

20 

129.2 

25 

96.7 

29.7 

81.9 

C6H5NO2,  Nitroben¬ 
zene  (3) 


t,  °C 

g  COCh 

100  g  sol. 

16.8 

106.4 

C7H8,  Toluene  (3) 

17 

244.7 

20 

169.1 

25 

110.9 

30 

81.4 

32 

72.8 

C8Hio,  Xylene  (from 

tar)  (37) 

12.3 

457.3 

15 

309.0 

20 

136.9 

25 

96.1 

29.8 

71.24 

C10H7CI, 

a-Chloro- 

naphthalene  (3) 

17.0 

104.5 

Kerosene  B.  P., 

180-280°  (3) 

12.3 

263.8 

14 

213.2 

16 

159.1 

18 

117.9 

20 

95.8 

22 

81.5 

24 

70.6 

26 

62.0 

28 

54.9 

30 

48.7 

Heavy  lubricating 

oil  (3) 

15.6 

79.7 

23.5 

39.3 

31.0 

24.5 

Creosote  (3) 

16.2 

77.42 

COS 

Toluene  (125>  I37)j  pyridine  (47);  nitrobenzene  (47);  alcohol 

(125). 


CHF3  (87) 

CH3Br,  Methyl  bromide 
Olive  oil  and  sesame  oil  at  17  and  37°C  (90). 


CH4 


Solvent:  for  general  discussion  v.  (14) 

O 

O 

cm3  per  g 
solvent  at 

1  atm. 

Lit. 

H2S04  (95.6%);  «  =  0.03072 . 

20 

(21) 

CS2 . 

20 

0.36 

(38) 

CHC13 . 

20 

0.32 

(38) 

CH40,  Methyl  alcohol . 

20 

0.46 

(38) 

\  =0.5644  -0.0046<  -0.04412;  range,  5  to  25°C 

v.  also  infra 

(72) 

C2H60,  Ethyl  alcohol;  cf.  (is,  20,  48); 

v.  also  infra . 

21 

0.60 

(38) 

C3H60,  Acetone . 

20 

0.61 

(38) 

X  =  0.5906  -  0.00613f  -  0.0446f2;  range,  5 

to  25°C 

(72) 

C3H80,  Propyl  alcohol;  v.  infra 

C4H8O2,  Ethyl  acetate . 

20 

0.45 

(38) 

C4H10O,  Isobutyl  alcohol;  v.  (141) . 

C4H10O,  Ether . 

20 

0.91 

(38) 

a  =  1.066 . 

0 

(22) 

a  =  0.922 . 

10 

(22) 

C6H120,  Amyl  alcohol;  cf.  (4<>) . 

20 

0.44 

(38) 

C6H5NO2,  Nitrobenzene . 

20 

0.16 

(38) 

CeHe,  Benzene;  v.  also  infra . 

23 

0.51 

(38) 

CeHvN,  Aniline . 

20 

0.16 

(38) 

C  3I1 14,  Hexane . | 

C7H8,  Toluene . (  v.  infra 

C7H16,  Heptane . j 

CSH10,  Xylene;  v.  infra . 

23 

0.53 

(38) 

CioHie,  a-Pinene;  v.  infra . | 

Various  organic  solvents,  v.  (3S) 

Petroleum  ether;  B.  P.  65° . 

22 

1.34 

(38) 

65-100° . 

20 

0.84 

(38) 

100-150° . 

20 

0.66 

(38) 

Paraffin  oil . 

20 

0.44 

(38) 

Kerosene . 

20 

0.55 

(38) 

Russian  petroleum;  a  =  0.144 . 

10 

(43) 

a  =  0.131 . 

20 

Transformer  oil  (“Wemco”  (  a  =  0.381 

25 

(88) 

A*)  \  «  =  0.164 

80 

Hydrocarbons  from  low-temp,  (pri- 

mary)  tar . 

20 

0.40 

(38) 

Phenols  from  low-temp,  (primary)  tar 

20 

0.27 

(38) 

Fraction  from  low-temp,  (primary)  tar. 

21 

|  0.36 

1  (38) 

Heavy  (machine)  oil  from  brown  coal. 

21 

0.39 

1  (38) 

Creosote  from  brown  coal . 

21 

I  0.22 

(3S) 

Phenol  from  bituminous  coal . 

22 

I  0.32 

|  (38) 

CH3C1,  Methyl  chloride 
Values  of  a  (65) 


C-+. 

O 

O 

CC14 

(CHC1)2 

CCLCHCL 

CHsCl 

-5 

117.5 

243.8 

171.2 

281.9 

0 

87.6 

174.8 

125.2 

208.6 

+5 

67.8 

128.4 

96.4 

153.8 

10 

53.8 

96.8 

76.2 

115.3 

15 

43.5 

73.1 

61.7 

88.7 

20 

35.4 

54.6 

50.4 

67.9 

Ethyl  alcohol  and  acetic  acid  (J1);  olive  oil  and  sesame  oil  at 
17  and  37°C  (»o). 


ch3ph2 

C2H.OH  and  (C2H6)20  at  0°  (54). 


*  See  note  to  H2,  p.  262. 


Values  of  a  (83) 


t,  °C 

CH3OH 

(99%) 

C2H6OH 

(99.8%) 

C3H7OH, 

Isopropyl 

C6He 

21 

0.4287 

22 

0.4106 

0.428s 

0.4605 

25 

0.4032 

0.4196 

0.4193 

0 . 4466 

30 

0.3891 

0 . 4054 

0.407s 

0 . 4224 

35 

0.3711 

0.391o 

0.3956 

0.3967 

40 

0.3436 

0.377i 

0.3837 

0.3684 

45 

0.2962 

0.3724 

0.3387 

50 

0.2247 

0.363o 

0.3074 

55 

0.3549 

60 

0.3482 
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CEL:  Values  of  a  (83). — ( Continued ) 


t,  °c 

c6h14, 

n-Hcxane 

c7h8, 

Toluene 

C7Hl6, 

n-Heptane 

c8h10, 

ro-Xylene 

CioHi,,  dl- 
cc-Pinene 

20 

0.4565 

21 

0.478o 

22 

0.5597 

0.6733 

25 

0.445o 

30 

0.5139 

0.430o 

0.6225 

0.454o 

0.416s 

35 

0.4171 

0.5999 

0.4011 

40 

0.4647 

0.4081 

0.582o 

0.4337 

0.389s 

45 

0.4034 

0.38U 

50 

0.4373 

0.401s 

0.4203 

55.2 

0.308 

60 

0.407 

0.369 

0.399 

C2N2,  Cyanogen 
Acetic  acid  and  aniline  (57>  76). 


C>H2,  Acetylene 


Solvent  (59) 

O 

O 

ft 

ft 

P  (average) 
mm  Hg 

ft*;  t  = 
-10°C 

Acetal . 

742 

28.8 

Acetaldehyde . 

20.8 

744 

60.2 

Ethyl  acetate . 

77.0 

742 

44.5 

Ethyl  formate . 

54.5 

738 

42.2 

Isoamyl  acetate . 

139.0 

738.5 

29.3 

Isoamyl  formate . 

123.0 

739 

17.5 

Methyl  acetate . 

57.5 

736.5 

52.3 

Methylal . 

45.5 

735 

54.3 

Methyl  formate . 

32.3 

740 

48.4 

Acetone,  at  -80°C  (23);  at  0  and  25°C  (87);  H2S04,  C2H5OH 

and  acetone  (134) ;  paraffin  oil  (94) ;  olive  oil  (138); 

various  solvents 

(12,  25,  42). 

g  CTU/100  g 

Solvent  (41) 

pmm 

°C 

solvent 

Aniline . 

? 

4.2 

0.800 

Benzene . 

755 

4 

0.744 

Cyclohexane . 

535 

3 

0.3107 

Dimethylaniline . 

751 

0.3 

0.737 

Nitrobenzene . 

735 

3.8 

0 . 5537 

*  At  the  barometric  pressure  given. 


C2H2F2  and  C2H3F,  Chloroform,  alcohol  and  acetone  (127) 
C2H3FO,  Acetyl  fluoride  (87) 

C2H4,  Ethylene _ 


Solvent 

t 

a 

Lit. 

H2S04 . 

j 

(134) 

CH3OH . 

X  =  3.3924  - 

-  0.05083 1  + 

(72) 

O.OOOOlf2;  range,  5  to  25°C 

C2H6OH . 

1 

(18,  20,  134) 

(CH3)2CO . 

X  =  4.0652  - 

-  0.06949f  + 

(72) 

0.000 126U;  range,  5  to  25°C 

20.0 

2.290o 

(83) 

35.0 

2.046o 

C6Hc . 

22.0 

2.7865 

(83) 

35.0 

2.353o 

50.0 

2.100o 

C6H14,  Hexane . 

22.0 

2.8141 

(83) 

35.0 

2 . 505 0 

45.0 

2.219o 

C7Hl6,  Heptane . 

22.4 

3.207i 

(83) 

35.0 

2.8245 

39.0 

2.7215 

Russian  petroleum .... 

10 

0.164 

(43) 

20 

0.142 

See  also  (10>  14>  18,  20,  48,  134) 


C2H4O;  olive  oil  and  sesame  oil  at  17  and  37°C  (90) 
C2H6C1;  olive  oil  and  sesame  oil  at  17  and  37°C  (90) 


c2h6f  (91) 
C2H6,  Ethane 
Values  of  a.  (83) 


t,  °C 

CH3OH 

(99%) 

t,  °C 

C2HsOH 

(99.8%) 

t,  °C 

C4H802, 

Ethyl 

acetate 

23 

1.8587 

22 

2.1616 

22 

2.852i 

30 

1.6973 

25 

2.0981 

25 

2.8179 

35 

1.6124 

30 

1.9951 

30 

2.757s 

40 

1.5457 

35 

1.896s 

35 

2.6902 

45 

1.4874 

40 

1.802o 

40 

2.617s 

45 

1.695s 

50 

1.5651 

t,  °C 

CeHi4, 

t,  °C 

c7h16, 

t,  °C 

Amyl 

Hexane 

Heptane 

acetate 

22.1 

3.1035 

25 

4.1220 

22.0 

3 . 308s 

30.0 

2.868s 

30 

3.982o 

30.0 

3.051s 

55.0 

2.4008 

35 

3 . 849s 

50.0 

2.4433 

40 

3.7182 

Amyl  alcohol  (40). 

Ethyl  alcohol  (114). 

CgHgO,  Methyl  ether;  olive  and  sesame  oil  at  17  and  37°C  (90) 


C3H4,  Allylene 

Vols.  C3H4  dissolved  by  1  vol.  of  (C2H6)20  at  1  atm.  =  100; 
at  1°C;  =  30  at  16°C  (79). 

c3h5f  (87) 

C3H6  (10) 

c3h7f  (87) 


C3H8;  amyl  alcohol  (40);  other  solvents  (71) 
C3H<)N,  Trimethylamine  (44) 


Solvent 

Formula 

Name 

CHCL 

Chloroform . 

548 

CH3NO2 

Nitromethane . 

51.8 

ch4o 

Methyl  alcohol . 

651 

c2h3n 

Acetonitrile . 

58.4 

c2h6o 

Ethyl  alcohol . 

431 

c3h6o 

Acetone . 

70.3 

c3h8o 

Propyl  alcohol . 

432 

c4h8o2 

Ethyl  acetate . 

77.4 

c4h10o 

Ethyl  ether . 

48.8 

c6h12o 

Amyl  alcohol . 

353 

c6h6no2 

Nitrobenzene . 

48.6 

c6h6 

Benzene . 

99.9 

C6Hh 

Hexane . 

68.7 

c7h7no2 

o-Nitrotoluene . 

50.1 

c7h8o 

Benzyl  alcohol . 

1198 

C8HsO 

Acetophenone . 

53.0 

c9h10o2 

Ethyl  benzoate . 

69.8 

Ci0H7Br 

a-Bromonaphthalene . 

43.1 

C4H8,  Pseudobutylene;  absolute  ethyl  alcohol:  an  —  47  (121) 
C4H8,  Isobutylene;  absolute  ethyl  alcohol:  a  19  =  42  (121) 
C4H10,  Butane;  C2H6OH  (39);  amyl  alcohol  (49);  ethyl  alcohol, 
ether  and  chloroform  (71) 


C6Hi6N,  Triethylamine 


Solvent  (44) 

«26 

CH3N02,  Nitromethane . 

C6Hi4,  Hexane . 

. 

366 

1979 

For  solubilities  of  various  gases  in 
42,  24:  53;  27. 

cyclohexanol,  v.  Cauquil, 
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Symbols  and  Abbreviations 

S02  (6 )-cf.  (8) 

N2 

(4) 

v  The  volume  of 

gas  in  cm3  (reduced  to  S.  T 

P.)  dissolved  at 

t,  °c 

V 

At  1530°,  (Wt.  %  N2)/Vp  = 

the  temperature  t,  by  10  g  of  solvent  when  the  partial  pressure  of 

1100 

14.5 

0.021  for  p  in  atm.,  between  3 

the  gas  is 

760  mm. 

1150 

16.7 

and  200  atm. 

p  partial  pressure  of  the  gas  in  mm  Hg. 

1200 

18.9 

o2 

(9) 

M.  P. 

Melting  point. 

1250 

21.1 

0.21  Wt.  %  02  at  1530° 

Ag 

Cu 

1300 

1350 

23.3 

25.5 

Ni 

O2 

(2) 

H; 

(5) 

Ho 

(5) 

t,  °C 

Vp/v 

p,  range 

t,  °C 

V 

According  to  (7)  y/v/v  - 

t,  °C 

V 

1020 

1 

.35 

751-753 

(1084  M.  P.) 

0.600 

const,  from  p 

=  20  to  1000  nun. 

(1450  M.  P.) 

3.87 

1075 

1 

.40 

39-1203 

1150 

0.725 

CO  (3) 

1500 

4.03 

1250 

0.910 

1105 

2.65 

1600 

4.33 

Al 

1350 

1.094 

1173 

2.36 

At  1500°  y/ p/v  =  const. 

A1 

1450 

1.278 

1256 

2.06 

hl 

(3) 

1550 

1.38 

an 

t,  °C 

V 

(3) 

CO 

2  (3) 

h2 

(3) 

695 

0.203 

1118 

1.27 

1105 

1.88 

400 

0.044 

730 

0.426 

1199 

1.39 

1179 

1.86 

553 

.058 

824 

1.10 

1285 

1.56 

1268 

1.72 

704 

.071 

873 

1.44 

According  to  (7)  y/'p/v  = 

798 

.094 

922 

1.82 

44.4  from  p  — 

281  to  1046  mm 

Fe 

900 

.141 

0) 

at  1123°C. 

h2 

(5) 

1005 

.147 

670 

0.187 

d\  =  ca.  8.9 

(1530  M.  P.) 

2.72* 

(U 

n2 

(3) 

n2 

(3) 

1550 

2.79 

800 

0.042 

690 

1.19 

1110 

0.287 

1650 

3.10 

Solubility  of  S02  in  Liquid  Cu 

760 

1 .245 

1168 

.460 

At  1550°,  y/v/v  =  const. 

Alloys  (6) 

850 

1.66 

1255 

.570 

*  Given  in  the 

original  as  2.66  at 

£cu  =  mole  fraction  of  Cu  in 

930 

2.01 

1320 

.908 

M.  P.  =  1510°. 

alloy 
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XCn  1 

t,  °C  | 

V 

ZCu 

t,  °c 

V 

With  Ag 

0.990 

1270 

17.95 

0.6292 

1220 

5.53 

With  Cu2S 

* 

With  Au 

0.975 

1270 

13.75 

0.9654 

1220 

14.13 

0.985 

1270 

13.78 

0.8786 

1220 

6.23 

0.992 

1270 

15.29 

With  Cu20 

0.995 

1270 

17.49 

0.9575 

1220 

3.46 

With  Pt 

0.9575 

1330 

5.81 

0 . 8775 

1330 

4.44 

0 . 9842 

1170 

12.87 

*  'VP/V  = 

const. 

0.955 

1270 

3.60 

0.970 

1270 

9.72 
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THE  SOLUBILITY  OF  GASES  IN  SOLUTIONS 

David  F.  Smith 


Introduction 

Arrangement. — The  A-com- 
ponent  is  the  dissolving  gas. 
The  B-component  is  the  major 
and  the  C-component  the  minor 
constituent  of  the  solution  in 
which  the  gas  is  dissolved. 
Standard  arrangement  by  A- 
components. 

Abbreviations.- — a  and  X,  v.  p. 
254. 

d  the  density  (or  sp.  gr.)  of 
the  solution,  before  saturation 
with  the  gas  except  as  other¬ 
wise  noted. 

Me  Moles  of  C  per  1000  g  B. 

Nc  Gram-equivalents  of  G 
per  1  of  (B  +  C). 

N'c  Moles  of  C  per  1  of 
(B  +  C). 

xc  Mole  fraction  of  C  in 
the  solution,  (B  +  C). 


Introduction 

Arrangement. — Le  consti- 

tuant  A  est  le  gaz  dissout.  Le 
constituant  B  et  le  constituant 
C  sont  respectivement  le  con¬ 
stituant  le  plus  important  et  le 
constituant  moins  important  de 
la  solution  dans  laquelle  le  gaz 
est  dissout.  Arrangement  type 
suivant  les  constituants  A. 

Abreviations. — a  et  X,  v.  p. 
254. 

d  La  densite  (ou  le  p.  sp.)  de 
la  solution,  avant  saturation  par 
le  gaz,  a  moins  d’une  autre 
indication. 

Mc  Molecules  de  C  pour 
1000  g  de  B. 

Nc  Equivalent-grammes  de 
C  par  litre  de  (B  + 
C). 

Nc  Molecules  de  C  par 
litre  de  (B  +  C). 

xc  Fraction  moleculaire  de 
C  dans  la  solution 
(B  +  C). 


Einleitung 

Anordnung. — Die  A-Kompo- 
nente  ist  das  geloste  Gas.  Die 
B-Ivomponente  ist  der  Haupt- 
bestandteil,  die  C-Komponente 
der  kleinste  Bestandteil  der 
Stoffe  welche  die  Losung  zusam- 
mensetzen  in  welchen  das  Gas 
gelost  ist.  Die  Standard- Anord¬ 
nung  richtet  sich  nach  der 
A-Komponente. 

Abkurzungen. — a  und  X  siehe 
S.  254. 

d  Dichte  der  Losung  vor  der 
Gassattigung,  ausser  es  ist 
etwas  anderes  angegeben. 


Mc 

Mole  C  auf  1000  g  B. 

Nc 

Grammaquivalente  von 

C  pro  1  von  (B  +  C). 

N'c 

Mole  von  C  pro  1  von 

(B  +  C). 

xc 

Molenbruch  von  C  in 

der  Losung  (B  +  C) . 


Introduzione 

Convenzioni. — 11  componente 
A  e  il  gas  disciolto.  Nella  solu- 
zione  in  cui  il  gas  e  disciolto, 
B  e  il  costituente  in  proporzione 
maggiore  e  C  quello  in  propor¬ 
zione  minore.  La  disposizione 
e  quella  Standard  per  i 
componenti  A. 

Abbreviazioni. — a  e  X,  vedi 
pag.  254. 

d  Densita  (o  p.  sp.)  della 
soluzione,  prima  della  satu- 
razione  col  gas,  salvo  indiea- 
zioni  contrarie. 

Me  Grammi-molecole  di  C 
per  1000  g  di  B. 

Nc  Grammi-equivalenti  di 
C  per  1  di  (B  +  C). 

N'c  Grammi-molecole  di  C 
per  1  di  (B  +  C). 

xc  Frazione  di  grammi- 
molecole  di  C  nella 
soluzione  (B  +  C). 


The  data  on  solubilities  in  colloidal  solutions  (p.  281)  are 
not  as  nearly  complete  as  are  the  data  on  true  solutions.  Since 
these  solubilities  usually  refer  to  a  specifically  prepared  solute, 
typical  examples  only  are  presented. 

Rn,  Radon 


Solution  (94) 

10%  by  wt.  damar  gum  in  oil  of  turpentine 

5%  by  wt.  rosin  in  amyl  alcohol . 

20%  by  wt.  rosin  in  amyl  alcohol . 


t,  °C 
18.0 
20.0 
20.0 


16.7 

11.2 

11.1 


v.  also  Vol.  I,  p.  364. 


o2 


B  =  H20 

Aqueous  Solutions  of  Electrolytes 


103«26  (45)  II  1Q3Q!25  (45) 


C 

0,. 

5 

1 

.0 

2. 

0 

I  0.£ 

|  1.0 

|  2.0 

hno3 . 

33. 

0 

31 

.9 

29. 

9  | 

27/ 

7 

27.0 

26. 

0 

NaOH . 

27. 

3 

21 

.9 

14. 

4 

22/ 

3 

18.7 

12. 

2 

NaCl . 

29. 

2 

24 

.6 

17. 

3 

24.0 

20.4 

14. 

5 

KOH . 

27. 

6 

22.2 

23. 

1 

18.9 

iK2S04 . 

27 

9 

22.5 

23. 

2 

19.0 

Nc 

3. 

0 

4 

.0 

5. 

0 

3.0 

4.0 

5.0 

Lit. 

C  . 

_ 

^h2so4 . 

24. 

3 

22 

.1 

20. 

2 

21.0 

19.1 

17.8 

(45) 

c 

Nc 

103ao 

103a10 

10S«20  I 

103a30 

Lit. 

0 

.0 

48 

.72 

37.93 

30.9i 

26.12 

(67) 

NaCl . 

0 

.1 

44 

,3i 

34.59 

28.47 

24.49 

NaBr . 

1 

.0 

29 

.85 

23.42 

19.7s 

17.84 

Nal . 

1 

.0 

31 

.5i 

25.7s 

21.96 

19.77 

KC1 . 

1 

.0 

31 

.08 

24.9s 

21.2o 

18.67 

KBr . 

1 

.0 

30 

.94 

21. li 

19.8s 

18.18 

KI . 

1 

.0 

31 

.87 

25.3i 

21.26 

18.96 

_ - i 
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O2 '  B  =  H20. — ( Continued ) 

C  =  NaCl ;  (for  sea  water  v.  infra ) 
Values  of  103a(  (150) 


Nc 

°C 

0.0 

1 

2 

3 

5.431 

0 

48.95 

31.2 

22.5 

15.1 

6.1 

5 

42.9 

27.9 

20.4 

13 . 65 

5.9 

10 

38.1 

25.3 

18.6 

12.5 

5.6 

15 

34.2 

23.1 

17.0 

11.7 

5.4 

20 

31.1 

21.4 

15.7s 

11.0 

5.2 

25 

28.5 

20.0 

14.7 

10.4s 

5.0 

30 

26.2 

IS.  7 

14.05 

10.0 

4.8 

C  =  KCN  (98) 


C  =  KCN  (98) 

Mc . |  0.2  |  2.0  |  4.0  j  7.0  |  15.0 

103a20 . |  2s7e  |  1678  j  11.5  |  7~5  j  377 


Aqueous  Solutions  of  Organic  Compounds 
C  =  C2H60,  Ethyl  alcohol  (91) 


Mc* 

a  20 

|  Mc* 

a2o  I 

Mc* 

a  2o 

0.0 

2.84 

6.0 

2.45 

20.0 

3.24 

2.0 

2.70 

8.0 

2.35 

40.0 

4.65 

4.0 

2.55 

10.0 

2.42 

87.0 

5.57 

*  Original  results,  which  were  given  as  volume  %  O2  dissolved  at  20°C  and 
760  mm,  were  first  corrected  for  the  partial  pressures  of  alcohol  and  water  inter¬ 
polated  from  data  of  Konovalov  (79-5). 


C  =  C2H3C1302,  Chloral  hydrate  (»i) 


Mc . 

1.8 

3.0 

5.0 

6.3 

8.5 

14.0 

25.5 

1 20 

^20 . 

1.113 

1.173 

1.244 

1.280 

1.334 

1.426 

1.521 

103ai5 . 

29.6 

26.1 

23.8 

23.4 

24.1 

27.0 

32.7 

Me . 

1.2 

2.8 

6.8 

9.5 

15.1 

21.4 

o  o 

64  64 

1.076 

1.161 

1.294 

1.354 

1.441 

1.46 

103a2o . 

28.03 

25.0i 

23.26 

24.  li 

27.3i 

32.77 

C  =  C3H803,  Glycerol  (in) 


Me . 

2.8 

3.6 

6.5 

8.9 

11.8 

27.2 

83.6 

103ai5 . 

27.4s 

25.28 

20.1? 

17.44 

15.69 

9.53 

8.8e 

C  =  CcH1206,  Glucose  (i») 


Me . 

0.7 

1.5 

3.0 

6.0 

8.0 

103a2o . 

26.7e 

22.25 

17.82 

13.8s 

12.45 

C  =  C12H22O11,  Sucrose  (llx) 


Mc . 

0.4 

0.9 

1.2 

2.2 

2.9 

103CCl5 . 

29.75 

24.3o 

21.6o 

16.0i 

13.6s 

Air 

B  =  H20 ;  C  =  H2SO4 


Mc . (500.092.0 

40.0  |25.0  1 15 . 0 

10.0 

Lit. 

103«i8 . 

16.2(10.0 

6.44 

5.2e 

5.5s 

7.2o 

(138) 

Values  of  cm3  of  N2  and  02  at  S.T.P.  dissolved  by  1  1  of  soln. 
in  equilibrium  with  the  normal  dry  atmosphere  (X1) 


NC 

;,  °C 

n2 

o2 

0.0 

20.9 

15.6 

31.0 

4.9 

20.9 

9.1 

19.5 

8.9 

20.9 

7.2 

15.5 

10.7 

21.2 

6.6 

14.3 

20.3 

21.1 

4.9 

11.9 

24.8 

21.5 

4.8 

10.3 

29.6 

20.8 

5.1 

11.7 

34.3 

20.9 

10.0 

20.1 

35.8 

21.1 

12.9 

27.5 

02  and  N2  in  Sea  Water  (43) 

In  equilibrium  with  the  dry  atmosphere  at  760  mm  the  num¬ 
ber  ( S )  of  cm3  of  gas  (S.T.P.)  dissolved  in  1 1  of  sea  water  is 
So,  =  10.291  -  0.2809;  +  0.006009;2  +  0.0000632;3 

-  7tCi(0.1161  -  0.003922*  +  0.0000631;2) 

Sn2  =  18.639  -  0.4304;  +  0.007453;2  -  0.0000549;3 

-  xCi(0.2172  -  0.007187;  +  0.0000952;2) 
where  wci  is  parts  per  1000  of  Cl  in  the  sea  water. 

Range:  t,  0  to  28°;  xci,  0  to  20. 


03 

B  =  H20 
C  =  H2SO4  (!25) 


Nc . 

0.0 

0.100 

103a0 . 

494  (extrap.) 

487 

h2 

B  =  H20 

Aqueous  Salt  Solutions 


Values  of  103ai6  for  various  salts;  for  pure  H20,  103ai6  =  18.83 

(134) 


Nc 

C 

1 

2 

3 

4 

5 

6 

4ZnS04 . 

14.46 

11.13 

8.52 

6.67 

5.10 

1A1CL . 

15.11 

12.21 

9.93 

8.10 

6.67 

5.50 

J  Mg.S(>4 . 

14.51 

11.20 

8.56 

6.59 

4.99 

iCaCl2 . 

14.93 

11.95 

9.58 

7.80 

6.35 

5.10 

LiCl . 

15.74 

13.25 

11.21 

9.49 

NaCl* . 

14.78 

11.44 

8.80 

6.99 

5.73 

|Na2S04 . 

13.70 

9.91 

7.10 

NaN03* . 

14.96 

12.01 

9.84 

8.08 

6.67 

5.42 

|Na2C03 . 

13.40 

6.99 

KC1* . 

15.02 

12.17 

9.96 

8.20 

kno3* . 

15.24 

12.76 

10.76 

2K2CO.i . 

13.38 

9.67 

7.00 

5.08 

3.72 

2. 73f 

*  See  special  tables  below, 
f  2.06  for  JVc  =  7;  1.58  for  N c  =  9. 


C  =  NH4N03  (75) 


Mc 

d 

103«20  | 

Mc 

d 

103cr2o 

0.0 

0.9983 

18.83 

0.9 

1.02602 

17.55 

0.2 

1.00485 

18.6 

1.2 

1.03445 

17.05 

0.5 

1.0141i 

18.2 

1.7 

1.04846 

16 . 2.5 

C  =  BaCl2 

Values  of 

103a  (14) 

°C 

Mc . . 

5 

10 

15 

20 

25 

0.0 

23.7 

22.1 

20.6 

19.1 

17.5 

0.1 

21.9s 

20.6 

19.2 

17.8s 

16.33 

0.2 

20.6s 

19.4s 

18.2 

16.85 

15.4.3 

0.3 

19.8i 

18.75 

17.5 

16.2s 

14.85 

0.35 

19.4? 

18.43 

17.2s 

15.99 

14.6s 

C  =  NaCl 
Values  of  103a  (14) 


°C 

Mc  \ 

5 

10 

15 

20 

25 

Mg 

15°C 

0.2 

22.0 

20.65 

19.3 

17.7s 

16.3 

3.0 

9.2i 

0.4 

20.8 

19.7 

18.4 

17.0 

15.5 

5.0 

6.29 

0.6 

19.96 

18.96 

17.75 

16.4 

14.9 

0.8 

19.3 

18.34 

17.2 

15.9 

14.4 

1.1 

18.3? 

17.48 

16.3s 

15.29 

13.8 
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C  =  NaNO, 
Values  of  10W 


t  =  15°C  (48) 

t 

=  20°C  (75) 

Ac 

10W 

Ac 

d 

10W 

0.7 

15.96 

0.1 

1.0039 

18.5 

1.5 

13.45 

0.2 

1 . 0094 

18.0 

2.5 

10.87 

0.3 

1.0150 

17.6 

4.0 

8.0 

0.5 

1.0259 

16.7 

5.7 

5.59 

0.9 

1.0469 

15.1 

1.75 

1 . 0873 

13.0 

C  =  KC1  (75) 


Me 

d 

10W20 

Me 

d 

10W2o 

0.1 

1.0030 

18.43 

0.9 

1.0388 

15.3s 

0.3 

1.01222 

17.6 

1.2 

1.0516 

14.4i 

0.6 

1.0257 

16.45 

2.1 

1 . 0867 

12.59 

C  =  KNOj  (75) 


Me 

d 

10W,0 

I  Mc 

d 

10W2o 

0.1 

1.0043 

18.6 

0.9 

1.0516 

16.5 

0.3 

1.0169 

18.1 

1.2 

1.0676 

15.5 

0.5 

1.0287 

17.6 

1.6 

1 . 0896 

14.2 

0.7 

1 . 0404 

17.1 

Aqueous  Solutions  op  Acids  and  Bases 
C  =  H2S04  (19) 


Mc . 

....  0.0 

5.69 

16.37 

221.5 

IOW20 . 

1  19.4 

8.89 

6.60 

10.2 

Values  of  10W26  (10W25  for  pure  H20  =  17.65)  (45) 


0.5 

1.0 

2.0 

3.0 

4.0 

HC1 . 

17.0 

16.4 

15.4 

14.6 

IH2SO4 . 

16.9 

16.2 

14.9 

13.7 

12.9 

hno3 . 

17.2 

16.8 

15.9 

15.3 

14.7 

CILCOOH . 

17.6 

17.5 

17.2 

17.0 

17.0 

CH2CICOOH . 

17.3 

17.0 

16.5 

NaOH . 

15.1 

12.7 

8.9 

6.6 

5.0 

KOH . 

15.3 

13.0 

Me . 

1.0 

2.5 

5.0 

7.0 

10.0 

13.0 

22.0 

j2° 

a20 . 

1.066 

1.145 

1.243 

1.300 

1.368 

1.411 

1.500 

IOW20 . 

17.2 

15.5 

13.6 

12.8 

12.4 

12.7 

13.8 

Values  of  10W  for  Ac  =  1  mole/1  (64) 


C . 

Urea 

Acetamide 

Alanine 

Glycocoll 

°C . 

20.17 

20.11 

20.08 

20.16 

10W . 

17.0 

18.0 

15.6 

15.8 

C  =  C3H60),  Propionic  acid 
Values  of  10W(  (14) 


°C 

Mc  ^ 

5 

10 

15 

20 

25 

0.4 

22.3 

21.3 

20. 0 

18.8 

17.2 

0.8 

21.9 

21.1 

19.6 

18.4 

17.0 

1.2 

21.6 

20.7 

19.2 

I8.O5 

16.5 

1.5 

21.3 

20.3 

18.9 

17.8 

16.0 

C  =  C6H1206,  Glucose  (m) 


Me . 

0.8 

1.5 

2.5 

4.5 

8.0 

IOW20 . 

15.9o 

14.42 

12.7e 

10.34 

7.79 

Ac,  mole/1 . 

0.0 

0.230 

0.485 

0.966 

Lit. 

°C . 

20.11 

20.00 

20.25 

20.28 

(64) 

10W . 

18.1 

17.6 

16.6 

15.2 

C  =  Ci2H220iij  Sucrose  (ni) 


Me . 

0.2 

0.5 

0.7 

1.3 

1.9 

2.2 

lOWu . 

16.9 

15.5 

14.7 

12.2 

10.4 

9.4 

Me . 

1 

2 

Lit. 

lOWis . 

12.80 

7.31 

(134) 

Cl2 

B  =  H,0 

C  =  HC1  (104);  cf.  (H2) 


Ac . 

0.0 

0.1 

0.3 

1.0 

3.0 

4.0 

6.0 

9.0 

<*21 . 

2.117 

1.48 

1.405 

1.61 

2.16 

2.415 

2.904 

3.65 

C  =  C2H402,  Glacial  acetic  acid  (71) 


Aqueous  Solutions  of  Organic  Compounds 
C  =  C2H60,  Ethyl  alcohol  (9i) 


Me . 

0.0 

2.0 

4.0 

6.0 

8.5 

11.0 

22.0 

44.0 

aw . 

1.84 

1.38 

1.225 

1.14 

1.01 

1.14 

1.97 

2.51 

C  =  C3H803,  Glycerol 

Me . 

1.9 

3.2 

6.6 

10.0 

23.0 

106.0 

Lit. 

IOW15 . 

16.5 

15.1 

12.2 

10.5 

8.1 

GO 

(!!!) 

Mc  I  10W44  I  103«21  11  Me  1  lOWu  ]  10W2i 


0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

19.28 
19.03 
18.80 
18.60 
18.43 

18.28 

18.14 

18.38 

18.17 

17.97 

17.78 

17.60 

17.43 

17.26 

1.4 

1.6 

1.8 

2.0 

2.2 

2.4 

18.00 

17.86 

17.74 

17.63 

17.08 

16.90 

16.72 

16.5 

16.3 

16.1 

Lit. 

(57) 

Mc 

10W26 

Me 

10W26 

Me 

IOW25 

0.0 

17.98 

7.0 

10.7 

95.0 

3.7 

0.5 

17.12 

10.0 

9.2 

205.0 

3.2 

1.5 

15.7 

20.0 

6.6 

Lit. 

(28) 

3.0 

13.9 

40.0 

4.9 

C  =  C2H3C1302,  Chloral  hydrate  (m) 


Me . 

0.6 

3.5 

6.0 

9.5 

14.5 

23.0 

d15 

**16 . 

1.040 

1.193 

1.276 

1.356 

1.433 

1.504 

lOWu . 

17.7 

14.8 

13.2 

12.3 

12.8 

13.2 

Vol.  %  C . 

99.84 

90.00 

75.00 

65.00 

°C . 

16 

15 

15 

15 

Oit . 

34.7 

24.0 

15.5? 

12.73 

C  =  NaCl  (82) 

a  =  2.23  -  0.0550s t  +  0.000025f2  for  9.97  Wt.  %  NaCl;  and 
a  =  2.19  -  0.1128J  +  0.00328i2  -  0.0000422f3  for  16.01  Wt.  % 
NaCl;  and 

a  =  1.74  -  0.0672f  +  0.001  \7C-  -  0.0000097U  for  19.66  Wt.  % 
NaCl;  range,  0  to  25°C. 


26.39  Wt.  %  NaCl;  d  =  1.205  at  15°C  (78) 


t,°  C . 

85 

70 

60 

30 

15 

a* . 

0.048 

0.099 

0.133 

0.28 

0.38 

*  Contrary  to  the  statement  of  Kumpf  (82)  the  authors  observed  no  precipita¬ 
tion  of  NaCl  from  concentrated  solutions  upon  passing  chlorine  through  them. 
They  found,  however,  an  increase  in  solubility  after  long  continued  passage  of 
CI2  through  the  solution  which  they  attributed  to  the  formation  of  oxygenated 
chlorine  compounds. 

HC1 

B  =  H20 
C  =  H2S04  (23) 


Xb  I  «26  II £B_ I  <*25 


0.0 

4.50s 

0.35 

1.02s 

0.07 

2.20s 

0.40 

1.022 

0.15 

1.486 

0.50 

1.23 

0.20 

1.27 

0.55 

1.56 

0.30 

1.06 

0.63 

3.96 
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HC1 :  B  =  H20. — ( Continued ) 

C  =  C2H5OH,  Ethyl  alcohol  (72) 

The  following  equation  reproduces  the  results  within  the  experi¬ 
mental  error  which  is  about  2.5%  for  p  >  2.50  mm.  The  per¬ 
centage  error  for  p  <2.50  mm  is  usually  considerably  greater  than 
this. 

logio  Pa  =  a  logio  NA  +  hNA  +  dNl  +  f 

pA  =  partial  pressure  of  HC1  in  mm  Hg 
Na  =  moles  HC1  per  liter  of  solution 
a  =  1.3171  +  1.0306Ab  +  0.3907 N% 

100b  =  3.847  -  12.11Ab  -  3.851AJ 
lOOd  =  1.2633  +  0.398Ab  +  0.10798V,! 
f  =  -0.2437  -  0.2175Vb  -  0.1 107V  J 
Vb  =  moles  H20  per  liter  of  solution 
Range,  NA  =  0.3  to  3.0  and  Nb  =  0  to  2.5. 

so2 

B  =  H20 

Aqueous  Solutions  of  Acids 
C  =  H2S04  (106) 


Nc 

<*  20 

Nc 

<*20 

Nc 

i  tt2o 

16.0 

26.1 

26.0 

20.3 

34.0 

19.8 

18.0 

25.8 

28.0 

19.0 

35.0 

21.2 

20.0 

25.1 

30.0 

18.0 

35.5 

23.0 

22.0 

23.7 

31.3 

17.5 

36.0 

24.5 

24.0 

22.0 

32.0 

17.9 

37.0 

26.1 

C  = 

H2SO4J  d 

1°  =  1.836;  Nc  =  36.3  at  20°C  (29) 

t,  °C  1 

d[* 

OLt 

t,  °C 

d\* 

OLt 

0 

53.0 

50 

1.8186 

9.5 

10 

1.8232 

35.0 

60 

1.816s 

7.0 

20 

1.822s 

25.0 

70 

1.814o 

5.5 

25 

1.822i 

21.0 

80 

I.8II2 

4.5 

30 

1.8216 

18.0 

90 

I.8O80 

4.0 

40 

1.820s 

13.0 

*  d  of  satd.  soln. 

Aqueous  Salt  Solutions 
Values  of  a26  (41) 


Nc 

C 

0 

5 

1 

0 

1 

5 

2 

0 

2 

5 

3 

0 

NH4NO3 . 

31 

11 

32 

13 

33 

24 

34 

14 

34 

82 

35 

86 

NH4CI . 

31 

68 

33 

32 

34 

87 

36 

43 

37 

90 

39 

19 

NH4Br . 

33 

21 

36 

15 

39 

19 

42 

20 

45 

05 

47 

87 

(NH4)2S04.... 

30 

55 

30 

98 

31 

45 

32 

02 

32 

50 

32 

94 

NH4CNS . 

34 

61 

39 

16 

43 

30 

47 

88 

52 

23 

56 

31 

CdCl2 . 

29 

00 

27 

99 

26 

99 

25 

80 

24 

82 

23 

87 

CdBr2 . 

29 

23 

28 

41 

27 

64 

26 

82 

25 

79 

25 

16 

Cdl2 . 

30 

48 

30 

93 

31 

30 

31 

83 

32 

05 

32 

77 

CdS04 . 

28 

50 

27 

22 

25 

87 

24 

35 

23 

03 

21 

77 

NaCl . 

29 

74 

29 

55 

29 

28 

29 

10 

28 

87 

28 

73 

NaBr . 

30 

93 

31 

64 

32 

31 

33 

22 

33 

75 

34 

58 

Na2S04 . 

29 

28 

28 

53 

27 

90 

27 

04 

26 

26 

26 

06 

NaCNS . 

32 

47 

35 

03 

37 

36 

39 

73 

42 

01 

44 

29 

KC1 . 

31 

53 

33 

03 

34 

59 

36 

02 

37 

53 

38 

73 

KBr . 

32 

93 

35 

83 

38 

85 

41 

49 

44 

71 

47 

88 

KI . 

35 

42 

41 

01 

46 

34 

51 

99 

57 

38 

62 

63 

K2S04 . 

30 

42 

30 

79 

KNOs . 

30 

97 

31 

87 

32 

77 

33 

59 

34 

42 

35 

29 

KCNS . 

34 

42* 

38 

83 

43 

08 

47 

47 

51 

18 

56 

12 

Values  of  <*35  (41) 


Nc 

C 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

NH4NO3 . 

20.70 

21.48 

21.96 

22.67 

23.63 

24.31 

(NH4)2S04... . 

20.31 

20.51 

20.82 

21.21 

21.48 

21.81 

CdCl2 . 

19.26 

18.82 

18.22 

17.75 

17.05 

16.56 

CdBr2 . 

19.39 

19.02 

18.45 

18.26 

17.46 

16.99 

Nc 

C  ' . 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

Cdl, . 

20.17 

20.44 

20.71 

21.02 

21.26 

21.54 

CdS04 . 

19.01 

18.11 

17.21 

16.23 

15.43 

14.40 

Na2S04* . 

19.39 

1«.  92 

18.45 

17.91 

17.51 

17.08 

KC1* . 

21.04 

22.29 

23.53 

24.77 

25.64 

26.61 

KBr  . 

22.01 

24.37 

26.27 

28.30 

30.24 

32.03 

KI  . 

23.31 

26.81 

30.70 

33.72 

37.11 

40.27 

KN03 . 

20.63 

21.30 

21.97 

22.80 

23.53 

24.23 

KCNS . 

22.72 

25.52 

28.39 

31.07 

33.80 

38.06 

*  See  special  tables  below. 

C  =  Na2S04 

Values  of  moles  S02  per  1000  g  H20*  (62) 


°C 

Mc\ 

20 

30 

40 

50 

\  °C 

Mc\ 

20 

30 

40 

50 

0.0 

I.661 

1.18s 

0.872 

0.644 

0.5 

1.62e 

1.20s 

0.925 

0.1 

1 . 664 

1.199 

0.89s 

O.680 

0.6 

1 . 60s 

1.20i 

0.924 

0.2 

1.66s 

1.209 

0.91o 

0.709 

0.7 

1.583 

1.192 

0.92i 

0.742 

0.3 

1.657 

1.214 

0.919 

0.72s 

1.0 

1.519 

0.90? 

0.73s 

0.4 

1.644 

1.213 

0.924 

0.733 

1.1 

1.499 

0.90i 

0 . 736 

1.4 

1.433 

1.096 

O.880 

0.726 

*  The  partial  pressure  of  SO2  was  in  all  except  three  cases  within  10  mm  of 
760  mm.  Thus  the  values  given  above  are  in  general  subject  to  an  error  of 
about  1  %.  It  will  be  noted  that  the  values  here  given  for  pure  water  are  some¬ 
what  different  from  those  determined  by  the  author  in  connection  with  his 
measurements  on  KC1  solutions. 

C  =  KC1  (62) 

Ma  =  Moa  +  10”%Mc,  for  pA  =  760  mm  Hg;  MA  (resp.  M0a) 
=  solubility  of  S02  in  moles  per  1000  g  H20  in  the  solution  (resp. 
in  pure  water).  Me  =  moles  of  KC1  per  1000  g  H20;  range, 
Me  =  0  to  5. 


°C 

Moa 

a 

°C 

M0a 

a 

10 

2.374 

387.3 

50 

0.652s 

57.0 

15 

1.97e 

294.9 

60 

0.5099 

34.99 

20 

1.650 

227.9 

70 

0 . 4082 

23.96 

30 

1.179 

141.7 

80 

0.3343 

15.06 

40 

0.8674 

88.03 

90 

0.2799 

10 . 93 

h2s 

B  =  H20 
C  =  HC1  (74) 


Nc 

<*25 

|  Nc 

<*25 

|  No 

«25 

I  Nc 

<*25 

0.0 

2.266 

0.6 

2.25o 

2.0 

2.272 

3.5 

2.30s 

0.1 

2.256 

1.0 

2.25e 

2.5 

2.28o 

4.5 

2.384 

0.3 

2.247 

1.5 

2.264 

3.0 

2.29o 

4.8 

2.422 

C  =  HI 

Total  pressure  =  760  mm;  t  =  25°C  (116) 


N  c . [0.0  [1.0  |2.0  |3.0  |4.0  |5.0  |6.0  j9.0 

Na . IQ  ■  100)0  ■  H 1  [0  ■  124)0 , 140)0 , 155|0 . 169[0 . 187  0 . 26 

C  =  Various  electrolytes  (97) 


Na . |0. 10010.  lll[0. 12410, 140l0.155|0. 16910.187  0.26 

C  =  Various  electrolytes  (97) 


C 

Nc 

<*25 

c 

Nc 

«25 

Nil . 

2.292 

NaCl . 

1  0 

1  94 1 

HC1 . 

0.5 

2.235 

NaCl . 

0.5 

2  132 

H2S04 . 

0.5 

2.074 

NaBr. . 

1  0 

2  143 

NH4NO3 . 

1.0 

2.269 

Na2S04.  .  .  . 

0.5 

1.67s 

NH4CI . 

1.0 

2.20o 

Na2S04.  . . . 

0.25 

1.96o 

NH4Br . 

1.0 

2.292 

NaNO,.... 

1.0 

2.047 

(NH4)2S04 . 

0.5 

1.879 

KC1. . . . 

1  0 

1  955 

(NH4)2S04 . 

0.25 

2.086 

KBr . 

1.0 

2  166 

CO(NH2)2 . 

1.0 

2.338 

KI.  ... 

1  0 

2  246 

nh4c2h3o2 . 

1.0 

2.498 

K2SO4. . 

0  5 

1  788 

C4H606,  Tartaric  acid. 

1.0 

2.164 

K2S04 . 

0.25 

2.04o 

C4H606,  Tartaric  acid. 

3.0 

1.967 

KNOa . 

1.0 

2.093 
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C  =  NaCl  (67) 


Ac 

«0 

O' 10 

a  20 

a  30 

0.1 

4.230 

3.062 

2.330 

1.853 

1.0 

3.296 

2.552 

2.070 

1.738 

3.0 

2.383 

1.753 

1.354 

1.138 

C  =  NaHS  (46) 


Ac 

CL  15 

Oi  25 

«36 

«46 

0.05 

1.84 

1.43 

0.10 

2.96 

2.33 

1.84 

0.20 

2.89 

2.32 

n2 

B  =  H20 

Aqueous  Solutions  of  Acids 
C  =  H,SO„  (") 

Ac . |  0.0  |  5.0  |  10.0  |  20.0  |  25.0  |  34.0  |  36.0 


103a2i . |  15.6  |  9.2  1  6.5  |  4,7  [  5.0  ]  9.7  |  13.4 

C  =  C3H602,  Propionic  acid 
Values  of  10  3ou  (14) 


.  .  °C 

Mc 

5 

10 

15 

20 

25 

0.6 

21.o 

19.i 

16.8 

15.3 

13.7 

1.0 

20.8 

18.6 

16.5 

14.8 

13.5 

1.4 

20.3 

18.2 

16 . 2 

14. 7 

13.2 

1.7 

19.6 

17.8 

16.o 

14.6 

13.i 

C  =  C4H802,  Isobutyric  acid 

For  Me  =  6.81,  0:23*02  =  0.0364  j  0:29.02  —  0.0346  between  231  and 


720  mm  Hg  (28). 

Aqueous  Salt  Solutions 
C  =  BaCl2 
Values  of  103o(  (14) 


0.18 

0.36 

0.65 

0.77 

5 

18.1 

16.0 

13.5 

12.8 

10 

16.7 

14.6e 

12.5 

11.74 

15 

14.9 

13.2 

11.3 

10.6 

20 

13.3s 

11.7s 

9.8o 

9.2o 

25 

11.6 

10.3 

8.5 

7.9 

C  =  NaCl;  for  sea  water,  v.  p.  272 
Values  of  105o(  (14) 


Mc 

°C 

0.1 

0.4 

0.8 

1.2 

1.6 

2.3 

5 

21.4 

17.7 

15.5 

13.7 

12.3 

10.3 

10 

18.65 

16.2 

14.2 

12.47 

11.05 

9.2e 

15 

16.5 

14.54 

12.7 

11.2 

9.85 

8.O2 

20 

14.9 

12.9 

11.1 

9.7 

8.4o 

6.6 

25 

13.1 

11.1 

9.4 

8.0 

6.9 

5.2 

Aqueous  Solutions  of  Organic  Compounds 


C  (64)  I  A'c  1  °c  1  103«f 


(ilnroRfi . 

1.0 

20.18 

12.15 

0.5 

20.21 

13.80 

0.25 

20.2 

14.80 

Alanine  . 

1.0 

20  19 

12.13 

1.0 

20.16 

12.12 

1.0 

20.21 

12.03 

1.0 

20.25 

12.21 

1.0 

20.25 

13.21 

Urea  . 

1.0 

20.18 

14.77 

Acetamide . 

1.0 

20.22 

14.75 

C  =  C2H60,  Ethyl  alcohol 


Vol.  %  C . 

0.0 

20.0 

50.0 

100.0 

Lit. 

103Q!26 . 

14.97 

14.07 

13.58 

13.12 

(73) 

C  =  C2H3C1302,  Chloral  hydrate 


Mc 

103<*26  | 

Me 

103ai6 

Mc 

72° 

^20 

103O!l5 

0.0 

16.45 

0.0 

17.02 

1.0 

1.067 

16.0 

1.0 

14.77 

0.5 

16.2o 

2.5 

1.148 

14.1 

2.0 

13. 4i 

1.0 

15.3s 

3.5 

1.191 

13.3 

4.0 

11.7i 

2.0 

13.86 

5.0 

1.243 

12.5 

6.0 

11.04 

4.0 

12.12 

8.0 

1.327 

12.6 

10.0 

11.06 

6.0 

11.52 

15.0 

1.440 

14.1 

15.0 

12.7s 

9.0 

11.46 

22.5 

1.504 

15.0 

23.0 

15.15 

14.0 

12.7s 

Lit 

(Ut) 

Lit. 

(53) 

24.0 

15.83 

Lit. 

(53) 

C  =  C3H803,  Glycerol 


Mc 

103«i6  | 

Mc 

103«26  | 

Mc 

103ai5*  I 

|  Mc 

103a26 

3.6 

12.6s 

0.0 

14.3 

0.0 

17.1 

25.0 

5.8 

8.0 

9.6o 

2.0 

9.5 

1.0 

15.4 

45.0 

5.1 

12.0 

7.43 

4.5 

6.4 

3.0 

12.9 

60.0 

5.0 

15.0 

7.0s 

10.0 

4.5 

4.0 

11.8 

95.0 

5.0 

45.0 

7.3 

30.0 

2.7 

7.0 

9.5 

205.0 

5.0 

95.0 

7.8 

60.0 

2.0 

10.0 

8.2 

00 

5.0 

205.0 

9.1 

Lit. 

(28) 

15.0 

6.9 

(pure 

Lit. 

(in) 

giyc.) 

*  Argon-free  N2  (53). 

C  =  Ci2H22Oi],  Sucrose 


Mc . 

0.4 

0.8 

1.2 

2.7 

Lit. 

103ai5 . 

14.7 

12.5 

10.9 

7.5 

(ill) 

B  =  CH4O,  Methyl  alcohol 

C  =  KI  (»4) 


Me 

d\ 

103«6  ||  d\b 

103«15  | 

d\6 

103a25 

0.0 

0 . 8080 

212 

0.7980 

184 

0.7937 

151 

0 . 1324 

0.8171 

199 

0 . 8070 

173 

0.8019 

14o 

0.1897 

0 . 8249 

193 

0.8150 

168 

0.8101 

134 

0.739s 

0 . 8930 

165 

0.8841 

14o 

0.8801 

115 

C  =  CH4N20,  Urea  (»4) 


Mc 

d\ 

103«6  I 

d\b 

103«16  | 

df 

103a25 

0.0 

0 . 8080 

212 

0.7980 

184 

0.7937 

151 

0.468s 

0.8148 

199 

0.8050 

175 

0.7997 

143 

0.847 

0.8231 

192 

0.8122 

168 

0.8080 

137 

1.326 

0.8350 

184 

0.8241 

162 

0.8193 

132 

nh3 

B  =  H20 

According  to  Konovalov  (80)  the  solubility  of  NH3  in  aqueous 
solutions  of  C  =  AgN03,  Cd(N03)2,  Zn(N03)2,  NiCl2,  Cu(N03)2, 
CuCl2,  CuS04  or  Cu(C2H302)2  is  given  by 
Pnh3  =  &(Anh3  —  2Ac) 

For  p  in  mm  Hg,  k  =  56.58  for  C  =  AgN03. 

C  =  Various  salts 

Values  of  moles  NH3  per  1  of  saturated  solution  for  Ac  =  1, 
at  t  =  60 °C  and  pA  =  61.1  mm  (80-5). _ 


Cl  ||  C 


1CaCL 

1  171 

HCOONa . 

0.905 

|SrCl2 . 

1.071 

CH3COONa . 

0.879 

1BaCL 

0.998 

KOH . 

0.787 

UHCOOUBa 

0  856 

KC1 . 

0.917 

1  fUIUCOOViBa 

0  777 

|K2C03 . 

0.807 

NaOH . 

0.826 

CH3COOK . 

0.836 

NaCl 

0.963 

i  (COOK)  2 . 

0.842 

JNa2C03 . 

0.841 

c  =  nh4no3 


Up  to  Aa  =  0.8,  Pa/Aa  at  25°C  is  the  same  as  in  pure  water, 
for  Ac  =  0.15  (146). 
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NH3  :  B  =  H2O. — ( Continued ) 

Values  of  moles  NII3  per  1  of  saturated  solution,  at  25°C;  = 

13.45  mm  Hg  (*>  121) 


0.5 

1.0 

1.5 

LiOH . 

0.863 

0.808 

0.768 

LiCl . 

0.980 

1.008 

1.045 

LiBr . 

1.001 

1.040 

1.090 

Lil . 

1.030 

1.094 

1.190 

NaOH . 

0.876 

0.789 

0.716 

NaCl . 

0.938 

0.889 

0.843 

NaBr . 

0.965 

0.916 

0.890 

Nal . 

0.995 

0.992 

0.985 

Na2S . 

0.887 

0.795 

0.726 

KOH . 

0.852 

0.716 

0.607 

KF . 

0.839 

0.722 

0.626 

KCI . 

0.930 

0.866 

0.809 

KC103 . 

0.927* 

KBr . 

0.950 

0.904 

0.857 

KBrOa . 

0.940* 

KI . 

0.970 

0.942 

0.900 

KIO3 . 

0.951* 

K2SO4 . 

0.875 

0.772 

0.678 

KN02 . 

0.920 

0.855 

0.798 

KNO, . 

0.923 

0.862 

0.804 

K.Hl’O. . 

0.S60 

0.749 

0.664 

K2C03 . 

0.778 

0.650 

0.554 

d 

<M 

O 

c-j 

W 

0.866 

0.771 

0.675 

HCOOK . 

0.868 

0.760 

0.678 

CH3COOK . 

0.866 

0.765 

0.685 

KCN . 

0.926 

0.858 

0.802 

KCNS . 

0.932 

0.868 

0.814 

K2Cr04 . 

0.866 

0.771 

0.675 

KB02 . 

0.814 

0.677 

0.560 

*  Nc  =  0.25. 


i  =  35°C,  p  =  22.1  mm,  N c  =  0.5 


C 

c 

NaOII . 

0  896 

KCI 

0.923 

NaCl . 

0.966 

5K2CO3 . 

0.914* 

iNa2C03 . 

0.932* 

|  (COOK)  2 . 

0.902 

KOH . 

0.870 

CH3COOK . 

0.902 

*  Nc  =  0.426. 


C  =  CeHoO,  Phenol 
t  =  25 °C  (15) 


N  A 

N'c 

pA  (mm)  ||  N'a 

N'c 

pA  (mm) 

1.008 

0.000 

13.56 

0.900 

1.33 

6.49 

0.988 

0.245 

11.47 

0.493 

0.260 

4.99 

0.969 

0.492 

9.91 

0.480 

0.516 

4.08 

0.929 

0.980 

7.90 

0.246 

0.260 

2.08 

0.925 

1.03 

7.76 

0.917 

1.024 

5.01* 

0.917 

1.024 

7.35 

*t  =  18°C. 


NO 

B  =  H20 
C  =  H2S04  (138) 


Mo . 

. .  .  ,|  10.0  1 

15.0  | 

25.0  | 

40.0 

91.8 

d\l . 

...,l  1.394| 

1 . 498 1 

1 . 627s| 

1.729  | 

1.820 

103«18 . 

....]  H.2  I 

11.0  | 

10.6  | 

10.95  | 

18.1 

NoO 

B  =  H20 


Aqueous  Solutions  op  Acids 
Values  of  103«25  (i°2) 


c 

Mc 

df 

103«25  1 

c 

Mc 

df 

103Qf25 

HNO,.... 

1.139 

1.0351 

541 

HI04.... 

2.616 

1.4066 

238 

HNO,.... 

2.428 

1.0731 

551 

H2SO4... 

1.181 

1.0680 

442 

HNO3.... 

4.091 

1.1191 

562 

H2SO4... 

3.079 

1 . 1630 

387 

HC1 . 

1.105 

1.0168 

512 

H2SO4. .  . 

5.684 

1.2687 

382 

HC1 . 

2.217 

1.0335 

501 

H2SO4... 

8.02 

1.3363 

399 

HC1 . 

5.049 

1.0741 

499 

H3PO4... 

1.239 

1.0593 

464 

HC1 . 

7.49 

1.1050 

521 

H3PO4... 

2.088 

1.0964 

438 

HI04 . 

1.097 

1.1740 

387 

h3po4... 

6.64o 

1 . 2557 

353 

C  =  HC1  (45) 


Nc . 1 

0.500 

1 

1.000 

1  2. 

000 

10Mu . | 

716 

1 

700 

679 

103a25 . | 

529 

| 

520 

|  510 

C  =  H2SO4  (45 

NC . 

0.500 

1.000 

2.000 

3.000 

4.000 

103a16 . 

696 

663 

611 

571 

533 

103«26 . 

519 

497 

466 

442 

424 

C  =  HNOa  (45) 

Nc . | 

0.580 

|  1.000 

2. 

001 

103a16 . | 

737 

1 

737 

|  735 

103O!26 . 1 

547 

I 

552 

|  560 

C  = 

h3po4 

Values  of  103<*(  (124) 

Me 

0.357 

0.505 

0.989 

1.119 

1.571 

°c  . — ^ 

5 

1057 

1036 

988 

964 

917 

10 

883 

866 

830 

810 

771 

15 

739 

726 

698 

683 

650 

20 

625 

615 

593 

581 

556 

25 

543 

533 

514 

505 

486 

C 

=  C2H2O4,  Oxalic  acid 

Values  of  10 3at  (124) 

°C . 

5 

10 

15 

20 

25 

Mc  =  0.0909 . 

1145 

953 

794 

669 

578 

Mc  =  0.427 . 

1109 

926 

774 

654 

564 

C  =  C3Hc02,  Propionic  acid  (75 

) 

Nc . 

0.2046 

0.816 

2.139 

2.385 

4.646 

103a20 . 

632 

637 

650 

653 

722 

Aqueous  Solutions  op  Bases 

C  =  NaOH  (i42) 

Nc . 

0.0 

1.018 

2.544 

5.08s 

10.18 

103a0 . 

1140 

823 

434.5 

|185.0 

|115.7 

103aio . 

868 

600 

302. 9 

|103.8 

62.8 

103Qf20 . 

641 

438.0 

253 . 3 

|  78.2 

78.2 

C  =  KOH  (143 

) 

NC . 

0.0 

|  0.713 

j  1.782 

|  3.565 

|  7.130 

103a0 . 

1140 

921 

666 

|348.5 

1157.2 

103«io . 

868 

694 

531 

1274.7 

120.1 

103a2o . 

641 

538 

419 

1251.6 

25? .  6 
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Aqueous  Salt  Solutions 

Values  of  103a26  (102) 

C 

Mc 

| 

dj‘ 

103 

«  25 

KC1 . 

3.570 

1 . 1385 

281 

C 

Mc  | 

dj‘  | 

103a2s 

KC1 . 

4.632 

1 . 1734 

240 

NH4NO3. 

0  933 

1  0249 

4Q8 

KBr . 

1.160 

1.0891 

430 

NH4NO3 

2  045 

1  0S27 

464 

KBr . 

2.339 

1 . 1752 

351 

NH4NO3 

4  463 

1  1040 

40Q 

KBr . 

4.992 

1.3380 

247 

NH4NO3 

11 95 

1  2116 

KI04 . 

0.0164 

1.0008 

521 

NH4CI 

1  118 

1  0146 

466 

k,so4 . 

0.616s 

1 . 0762 

355 

NH4CI . 

2.470 

1.0312 

411 

KNOa . 

1.067s 

1 . 0586 

448 

NH4CI . 

5.185 

1 . 0594 

347 

KNOa . 

2.374 

1.1231 

383 

NILBr . 

1.093 

1.0535 

474 

NILBr . 

2.341 

1 . 1088 

423 

Values  of  103ai  (48) 

NH4Br . 

5.161 

1.2122 

358 

°C 

(NH4)2S04 . 

1.476 

1.0896 

271 

c 

Ac 

5 

10 

15 

20 

(M  H4)  2&O  4 . 

2.561 

1 . 1393 

175 

MgS04 . 

1. 

042 

766 

664  ! 

561 

471 

Z11SO4 . 

0.963 

1 . 1403 

299 

MgS04 . 

1. 

374 

708 

586 

488 

414 

Z11SO4 . 

1.891 

1.2699 

169 

MgS04 . 

1. 

994 

569 

491 

417 

346 

Zn(N03)2 . 

0.872 

1 . 1223 

397 

CaCl2 . 

1. 

094 

819 

697 

591 

500 

Zn(N03)2 . 

1.816 

1.2433 

291 

CaCl2 . 

1. 

928 

668 

586 

509 

435 

Cd(N03)2 . 

0.814s 

1 . 1435 

350 

CaCl2 . 

2. 

832 

510 

441 

380 

328 

Cd(N03)2 . 

1.701 

1.2874 

270 

SrCl2 . 

0. 

430 

928 

788 

671 

578 

Cu(NOs)2 . 

0.709 

1 . 1028 

356 

SrCl2 . 

0. 

760 

848 

709 

610 

550 

Cu(N03)2 . 

1.459 

1.2049 

278 

SrCl, . 

1 

978 

644 

547 

463 

390 

M11SO4 . 

0.958s 

1 . 1226 

306 

Li  Cl . 

0 

319 

986 

831 

700 

594 

M11SO4 . 

2.022 

1 . 2460 

170 

LiCl . 

0 

928 

878 

743 

629 

536 

FeS(  )4 . 

0.726 

1.1017 

340 

LiCl . 

2 

883 

606 

512 

437 

382 

FeS04 . 

1.463 

1.2011 

216 

Li2S04 . 

0 

438 

934 

792 

670 

569 

Fe2(S04)3 . 

0.6S7 

1.2240 

259 

Li2S04 . 

1 

042 

795 

665 

557 

474 

Fe2(S04)3 . 

1.460 

1.4319 

131 

Li2S04 . 

1 

672 

646 

555 

477 

415 

C0SO4 . 

0.795 

1.1131 

275 

NaCl . 

.  . 

1 

107 

800 

682 

585 

509 

C0SO4 . 

1.612 

1.2218 

171 

NaCl . 

1 

614 

713 

603 

510 

434 

NiS04 . 

0.946 

1 . 1355 

246 

NaCl . 

2 

391 

634 

532 

449 

386 

NiS04 . 

1.924 

1 . 2642 

138 

Na2S04. .  .  . 

0 

854 

808 

677 

584 

495 

Cr2(S04)3 . 

0.605 

1 . 1657 

318 

Na2S04. .  .  . 

1 

292 

692 

574 

482 

416 

Cr2(S04)3 . 

1.294 

1.3280 

182 

Na2S04. .  .  . 

1 

948 

559 

486 

417 

354 

A12(S04)3 . 

0.528 

1 . 1558 

224 

KC1 . 

0 

676 

879 

751 

643 

555 

A12(S04)3 . 

0.849 

1.2381 

134 

KC1 . 

1 

037 

799 

693 

591 

494 

A1(N03)3 . 

0.495 

1.0703 

361 

TTP1 

0 

147 

654 

574 

500 

430 

Al(NO:i)s . 

1.0235 

1.1414 

293 

TTP1 

Q 

414 

544 

459 

390 

339 

MgS04 . 

0.90S 

1.0992 

295 

K2S04 . 

0 

308 

986 

831 

701 

605 

MgS04 . 

1.820 

1 . 1925 

159 

k2so4 . 

0 

570 

918 

763 

637 

542 

Mg(N03)2 . 

1  021i 

1 . 0935 

392 

Mg(N03)2 . 

2.1485 

1 . 1846 

285 

Values  of  103a(  (45) 

CaCl2 . 

0.9535 

1.0786 

339 

°C 

CaCl2 . 

2.104 

1 . 1665 

202 

c 

AT 

15 

25 

C 

AT 

15 

25 

Pn  fNTOo'U 

1  474 

1  1503 

322 

iVc 

Ca(N08)2 . 

3.232 

1 . 2927 

194 

NH4C1.  .  .  . 

0.5 

692 

510 

KBr.. 

0 

.5 

661 

491 

BaCl2 . 

0.633 

1 . 1090 

374 

NH4C1.  .  .  . 

1.0 

655 

485 

KBr. . 

1 

.0 

594 

444 

BaCl2 . 

1.374 

1 . 2290 

261 

LiCl . 

0.5 

661 

490 

KI. .  . 

c 

.5 

665 

496 

NaCl . 

1.178 

1.0438 

390 

LiCl . 

1.0 

591 

442 

KI.  .  . 

1 

.0 

600 

451 

NaCl . 

2.426 

1 . 0874 

285 

KOH . 

0.5 

633 

471 

RbCl. 

0 

.  5 

659 

488 

NaCl . 

4.761 

1  1600 

172 

KOH . 

1.0 

530 

399 

RbCl. 

1 

.0 

592 

442 

NaBr . 

1.161 

1.0849 

401 

KC1 . 

0.5 

650 

483 

CsCl. 

0 

.  5 

673 

498 

NaBr 

2.306 

1 . 1645 

309 

KC1 . 

1.0 

584 

435 

NaBr . 

5.098 

1.3338 

178 

Na>S()4  . 

0.470 

1 . 0550 

365 

C  = 

NaCl 

Na2S04 . 

1.002 

1.1141 

248 

Values  of 

103a,  0 

24 

) 

NaNOs . 

1.120 

1.0560 

423 

°C 

5 

10 

15 

20 

25 

NaNOj . 

1.370 

1.0677 

403 

Mc 

NaNOj . 

2.334 

1.1141 

335 

0.1694 

1061 

881 

734 

619 

536 

NaNOs . 

3.350 

1 . 1543 

277 

0.3093 

1003 

838 

703 

596 

519 

NaN03 . 

4  894 

1.2152 

216 

0.665 

913 

770 

650 

552 

478 

NasP04 . 

0.220 

1.0348 

407 

1.003 

843 

709 

598 

509 

442 

Na2HP04 . 

0.402 

1.0470 

376 

C  = 

NaNOs 

KC1 . 

0.800 

1 . 0334 

4oo 

Ac . 

0 

1336 

1  0.3052  1 

0 

629  1  1. 

120  I 

Lit. 

1  301 

1  0540 

410 

. . 

KC1 . 

2.112 

1.0850 

355 

103a2o . 

••1 

609 

|  588 

|  546 

493 

1 

(75) 

278 


INTERNATIONAL  CRITICAL  TABLES 


NoO  :  B  =  H20. — ( Continued ) 

c  =  kno3 


Nc . 

. |  0.1061  | 

0.2764 

0.563  | 

1.168  | 

Lit. 

103CC20 . 

. |  617 

600 

571  | 

520  | 

(75) 

Aqueous  Solutions  of  Organic  Compounds 
C  =  C3H803,  Glycerol 
Values  of  10  3at  (124) 


°C'~'~ 

Mc 

0.389 

0.784 

1.498 

2.106 

5 

1097 

1055 

999 

959 

10 

917 

887 

841 

810 

15 

767 

745 

710 

686 

20 

647 

630 

605 

585 

25 

556 

542 

527 

508 

Values  of 

KW  (57) 

Me 

10W 

Mc  ! 

103a2o  | 

Mc 

103a2o 

0.0 

733 

0.0 

630 

1.6 

549 

0.2 

722 

0.2 

619 

1.8 

541 

0.4 

711 

0.4 

608 

2.0 

533 

0.6 

700 

0.6 

598 

2.2 

527 

0.8 

690 

0.8 

588 

2.4 

522 

1.0 

680 

1.0 

577 

2.6 

517 

1.2 

669 

1.2 

567 

2.8 

512 

1.4 

659 

1.4 

558 

3.0 

508 

1.6 

649 

1.8 

640 

2.0 

632 

2.2 

625 

C  =  CH4N0O,  Urea 
Values  of  103a(  (124) 


Me 

°c  . 

0.570 

0.871 

1.133 

1.312 

1.844 

5 

1104 

1096 

1088 

1101 

1069 

10 

921 

920 

909 

921 

901 

15 

771 

773 

761 

772 

761 

20 

653 

656 

644 

655 

651 

25 

569 

567 

559 

570 

569 

Mc . 

. |  1.0155 

2.139 

4.955 

7.995 

Lit. 

_t26 

di . 

. |  1.0134 

1.0287 

1.0619 

1.0905 

(102) 

10W . 

. |  510 

492 

463 

445 

CO 

B  =  H20 
C  =  H2S04  (19) 


XC . 

. 1  0.0  I 

0.1 

|  0.25 

0.6 

0.8 

103a2o . 

. |  23.1s  1 

10.23 

|  9.22  | 

16.1  | 

20.92 

C  =  Cuprous  ammonium  carbonate  and  formate 

Moles  per  liter:  Cu,  0.84;  HCOOH,  3.04;  NH3,  6.52.  Values  of 
pco  (mm  Hg)  and  of  v  =  volumes  of  CO  at  S.  T.  P.  dissolved  by  1 
vol.  of  solution  (83) 


Pco,0° 

v,  0°  | 

Pco,  20° 

v,  20° 

pco,  40° 

v,  40° 

12 

4.59 

62 

3.85 

64 

1.17 

33 

8.29 

141 

6.67 

128 

1.91 

73 

166 

11.56 

14.20 

239 

369 

9.08 

11.10 

pco,  60° 
185 

331 

v,  60° 

0.90 

1.49 

The  authors  state  that  the  results  of  this  experiment  are  typical 
of  all  the  experiments.  For  details  of  the  solubilities  in  solutions 


of  other  compositions,  the  original  paper  must  be  consulted.  In 
general  the  solubility  is  proportional  to  the  cuprous  copper  con¬ 
centration,  increases  with  increase  in  free  NH3  and  is  not  greatly 
dependent  on  total  carbonate  or  formate.  At  the  higher  tem¬ 
peratures  the  solubility  approaches  simple  solution  and  approxi¬ 
mates  to  Henry’s  Law. 


xc • ■  .  ■ 
103a26 


Xc  ■  ■  ■ 
10W 


xc  ■ . . 

103a25 


XB  •  .  •  . 

10W 


XB . . .  . 
103C*26 


XB  .  .  . 

10W 


XB ■ ■ ■ ■ 
103a25 


xb.  .  . 
103Q!25 


xb  ■  • ■ ■ 

10W 


B  =  CHC13,  Chloroform 
C  =  CH4O,  Methyl  alcohol 


0.0 


0.4 


1.0  I  Lit. 


190 


184.  s  180 


(131) 


B  =  CS2,  Carbon  disulfide 
C  =  C2H4C12,  Ethylene  chloride 


0.0 


0.2 


0.5 


0.8 


1.0 


Lit. 


76 


1129.7  146.9  142.6  | 135 


(131) 


B  =  CH40,  Methyl  alcohol 
C  =  C3H803,  Glycerol 


0.0 


0.3  0.5  0.7 


1.0 


Lit. 


196 


88.7  j  48.5  21.8  Very  small 


(131) 


B  =  C2H402,  Acetic  acid  (131) 
C  =  CHC13,  Chloroform 


0.7 


0.0 


180.8 


189 


C  =  C6H5NO2,  Nitrobenzene 


0.9 


0.7 


0.0 


145.3 


122.3 


85 


C  =  C6H6,  Benzene 

j  0 . 75  j  0.40  j  0.20  j  0.00 

j  181.3  j  I8I.1  |  172.2  |  159 


C  =  C6H7N,  Aniline 

~ 7j  1.0  |  0.9  |  0.7  |  0.3  |  o~o 

...  |  158  1  98  1  68  1  53  |  49 

C  =  C7H8,  Toluene 

...|  0.85  |  0.65  1  0.30  |  0.00 

. ,.|  173  1  179.2  j  174.3  1  167 

B  =  C3H60,  Acetone  (i34) 

C  =  CHC13,  Chloroform 

. |  0.8  1  0.4  |  0.0 

. j  206.7  1  193.5  |  190 

C  =  CS2,  Carbon  disulfide 


xb . |  0.85  |  0.60  |  0.30  |  0.20  |  0.00 

103q25 . 1  215.8  1  209.5  I  166  [  137.3  |  76~ 

C  =  C6H5N02,  Nitrobenzene 

xB . |  0.9  1  0.7  1  0.6  |  0.0 

10W . 1  193.6  |  151.8  ]  136.2  1  85 

C  =  C6H7N,  Aniline 

xB . |  1.0  |  0.9  |  0.8  |  0.6  |  07cT 

103a26 . .  218  I  177.7  145.6  I  105.5  I  49 


C  =  CioH8,  Naphthalene 

xb . |  0.95  j  0.85 

10W . 1  186  [  170 

C  =  C10H8O,  d-Naphthol 

xb . |  0,95  |  0,90  |  0.85 

103<*25 . 1  178.7  |  161.8  |  149.5 

C  =  C14H10,  Phenanthrene 

xb . |  0.95  [  0.90 

103<*25 . |  185.8  |  I66.2 
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B  =  C6H6  (i3i) 

C  =  C2H60,  Ethyl  alcohol 


XB . 

..  ,|  0 

•4 

0.3 

0.0 

103a26 . 

. .  .  |  165 

167.3  | 

176 

C  = 

c6h5no2 

,  Nitrobenzene 

XB . 

. ! 

0.8 

|  0.6 

|  0.5 

0.0 

103a26 . 

138.5 

|  119.7 

|  111.7 

85 

c  =  c6h, 

N,  Aniline 

XB . 

,.|  0.9 

I  0.8  | 

0.7  | 

0.5  |  0.2 

|  0.0 

103a2s . 

.  .  .  |  143 

1  127  | 

113  | 

88  |  60 

|  49 

C 

=  CioH8, 

Naphthalene 

Xc . 

. 

1.0 

i  0.9 

|  0.8 

0.7 

103a26 . 

174 

|  146.6 

|  134 

121.3 

C  =  Ci0H8O,  a-Naphthol 


XB . 

| 

0.98 

0.93 

103a26 . 

•1 

136. 

5 

126.8 

C  =  CioHsO,  /3-Naphthol 

XB . 

,| 

0.99 

|  0.97 

103a2s . 

,| 

147 

! 

133 

C  =  CuHio,  Phenanthrene 

XB . 

.1 

0.95 

| 

0.85 

103a2e . 

131. 

8 

| 

115 

B  =  C7H8,  Toluene  ( 

131) 

C  =  CeHsNCU,  Nitrobenzene 

XB . 

. |  1.00  I  0 

.85  | 

0.60 

|  0.30  |  0 

.00 

103£*26 . 

. |  167 

1  146  | 

121 

|  99 

6  |  85 

C  =  c6h7n, 

Aniline 

XB . 

. |  1.0 

0.9 

0.8 

0.6  ) 

0.4  | 

0.2  | 

0.0 

103a26 . 

. |  167  1 

145 

134 

112  | 

9i  | 

7o  | 

49 

C  =  CioH8,  Naphthalene 

XB . 

. |  1.0  |  0.95  | 

0.90 

|  0.85  |  0.80 

103a26 . 

. |  167  |  15s  | 

15o 

1  142  I 

134 

C  =  Ci0H8O,  a-Naphtliol 

XB . 

. 1 

1.0 

0.97  | 

0.94 

103«25 . 

. 1 

167 

1 

156 

5  1 

147 

C  =  C14H,o,  Phenanthrene 

XB . 

. 1  i-oo  | 

0.97  | 

0.94 

1  0 

87 

103a26.  •  •  • 

. |  167  i 

156 

|  147.5 

|  134 

CO 

2 

B  =  H20 

Aqueous  Solutions 

of  Electrolytes 

For  pure  H20  <*15  =  1.014,  a2b  —  0.7563 

C 

___  Ac 

0.5 

1.0 

2.0 

0.5 

1.0 

2.0 

10 

3«15  (45) 

10 

3<*25  (4S) 

HC1 . 

989 

974 

948 

738 

732 

728 

965 

927 

869 

727 

705 

669 

hno3  . 

1022 

1029 

1043 

770 

781 

803 

KC1  . 

925 

850 

695 

641 

KBr  . 

935 

866 

704 

653 

KI  . 

940 

875 

710 

666 

KNO3  . 

953 

897 

718 

684 

RbCl  . 

938 

873 

705 

658 

CsCl . 

954 

716 

A  o 


C 


1  103«,5 

103a26 

3.0  )  4.0 

3.0  1  4.0 

m2S04 . 1  825 


785 


639 


611 


Lit. 


c  =  h2so4 


xc . [0.0|0. 093j0. 2|0. 3|0 . 6,0 .8)  Lit.  |]  Ac- 


.  |0 . 0|35 . 8|  Lit, 


103«2o...|901|  608  1656)701  j835|923|  (i^HlOWa- .  •  ■  1873  926)  (») 


C  =  NH4C1 


Ac. 


0.0  |0.5  jl.O  |1.5  |2.0  |3.2  |  Lit. 


1 1 . 006|  1 . 014j  1 . 02l|  1 . 029|  1 . 045|  (36) 


10' 


a  26. 


756  720  I  692  |  668  |  648  |  609 


C  =  Fe(NH4)2(S04)2 


C  =  BaCl2  (36) 


N'c 


103<*2 


Ac 


d 


103Q!26 


0.3 

1.047 

604 

0.2 

1.013 

732 

0.4 

1.062 

560 

0.6 

1.043 

678 

0.8 

1.125 

419 

0.8 

1.058 

646 

Lit. 

(36) 

1.0 

1.073 

612 

C  =  NaCl 

Values  of  103«(  (10) 

. \  Mc 

°C  . 

1.195 

3.659 

Mc 

°C^\ 

1.195 

3.659 

0 

1234 

678 

35 

462 

288 

5 

1024 

577 

40 

415 

263 

10 

875 

503 

45 

37s 

239 

15 

755 

442 

50 

35o 

22 1 

20 

664 

393 

55 

32s 

204 

25 

583 

352 

60 

31o 

19o 

30 

517 

319 

C  = 

KC1 

Ac. 


0.0  |  0.3  |  0.5  |  0.8  1  1.0  1  Lit. 
|1  .Ollll  .02l|lT035|l  .044)  (36) 


103a2s . I  756  I  719  I  695  )  662  642 


Aqueous  Solutions  of  Organic  Compounds 
Values  of  103a20  for  Ac  =  0.5  (I42) 


C 

<4 

1030!2ol|  C 

d% 

103a2o 

1  0328 

792 

Urethane . 

1.0037 

869 

1  03031 

782 

PTrea . 

1.0071s 

864 

1  01413 

843 

Thiourea . 

1.00917 

859 

Pyrogallol . 

1.0171s 

853 

Antipyrine . 

1.01339 

859 

Hvdroquinol.  . . 

1.00946 

887 

Acetamide . 

1.0005 

879 

Resorcinol . 

1.0095s 

901 

Acetic  acid . 

1.0026 

868 

Pyrocatechol  .  . 

1.0107 

868 

w-Propyl  alcohol 

0 . 9939 

869 

C  = 

CoH80, 

Ethyl  alcohol 

Xc 

dl°  (112-5)j 

<*20  (1°9)  1 

xc  K°  (112-5) 

<*20  (109) 

0.00 

0.998 

0.88 

0.50 

0 . 8635 

1.50 

0.05 

0.982 

0.84 

0.70 

0.829 

1.99 

0.10 

0.966 

0.80s 

0.99 

0.791 

2.71 

0.14 

0.9545 

0.793 

N'c 

J2f> 

a15 

<*20  (35) 

0.20 

0.937 

0.843 

0.7 

0 . 9926 

0.743s 

0.25 

0.923 

0.935 

1.9 

0.98355 

0.7202 

0.30 

0.910 

1.044 

C  =  C3H803,  Glycerol  (53) 


Mc . 

0.0 

1.0 

2.5 

4.5 

7.0 

10.0 

103ais . 

1008 

934 

84? 

75s 

676 

60s 

CO 

Me  . 

16.0 

25.0 

42.0 

98.0 

205.0 

(pure 

glyc.) 

r, 


528 


467  |  42e  |  4U  I  413  |  41i 
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CO2  •  B  =  H20. — ( Continued ) 

C  =  C2H3C1302)  Chloral  hydrate(53) 


Mc 

103aj5  | 

Me 

10*a»  1 

Me 

10W, 

0.0 

1008 

4.0 

77e 

12.0 

789 

1 .0 

904 

7.0 

765 

14.0 

804 

2.0 

84 1 

8.0 

76  s 

24.0 

90s 

3.0 

79t 

9.0 

77s 

N'c 

d 

103cc25 

Lit. 

0.3 

1.0185 

747.5  I 

(36) 

0.6 

1.0401 

^7 

K> 

GO 

0 

C  =  C6H7N,  Aniline 

N'c . 1  0-02  |  0.04  |  0.06  |  0.08  |  LitT 

10  W . |  783  I  818  1  849  1  864  |  (3M 


C  =  Ci2H220i„  Sucrose 


N'c 

df, 

lOWo 

j  N'c 

d 

low  (36) 

0.1250 

1.0151s 

846 

0.0 

756.3 

0.2500 

1.03125 

815 

0.05 

1.0057 

749 

0.500 

1.06372 

756 

0.10 

1.0117 

741 

1.000 

1.12809 

649 

0.15 

1.0179 

732 

Lit. 

(142) 

0.25 

1.0326 

711 

0.30 

1 .0409 

698.6 

0.35 

1.0493 

685 

ch4 

B  =  H20 
C  =  H2S04  (19) 

Mc . I  0.0  I  5.70  |  16.40  |  221 . 0 

10W . 1  35.  Oo  j  16.9o  1  13.12  |  3oTe 

C2H2(102) 

B  =  H20 

C  |  Me  |  d\b  |  103a25 


C  |  Me  |  d\b  |  103a25 


NH4CI . 

1.137 

1.0141 

827 

NIL, Cl . 

2.381 

1 . 0294 

747 

NH4CI . 

5.254 

1 . 0600 

643 

NILBr . 

1.125 

1.0540 

844 

MLBr . 

2.372 

1.1100 

788 

NILBr . 

5.323 

1.2215 

686 

(NH4LSO4 . 

1.511 

1.0911 

524 

(NH4LSO4 . 

2.727 

1.1501 

363 

Z11SO4 . 

0.926 

1 . 1359 

549 

ZnSO., . 

1.884 

1 . 2666 

319 

Zn(N03)2 . 

0.860 

1.1210 

745 

Zn(N03)2 . 

1.789 

1.2406 

597 

MnS04 . 

1.000 

1 . 1283 

548 

M11SO4 . 

2.053 

1 . 2507 

314 

FeCls . 

0.855 

1 . 1030 

630 

FeCL . 

L.  402 

1 . 163S 

516 

FeS04 . 

0.726 

1.1017 

616 

FeS()4 . 

1.463 

1.2011 

411 

Fe2(S(  )4)3 . 

0.687 

1 . 2240 

458 

Fe2(S04)3 . 

1.460 

1.4319 

227 

C0SO4 . 

0.805 

1.1139 

588 

C0SO4 . 

1.632 

1 . 2238 

371 

NiS04 . 

0.741 

1 . 1096 

599 

NiS04 . 

1.495 

1.2156 

380 

Cr2(S04)3 . 

0.605 

1 . 1657 

567 

Cr2(S04)3 . 

1.294 

1.3280 

324 

A1CL . 

0.633 

1.0672 

623 

A1CL . 

1.107 

1.1150 

471 

A12(S04)3 . 

0.528 

1 . 1558 

416 

A12(S04)3 . 

0.849 

1.2381 

254 

A1  (  N  O;:)  3 . 

0.577 

1.0822 

755 

C 

Mc 

»26 
c U 

lOWrf 

A1(N03)3 . 

1.0955 

1 . 1502 

629 

MgCl2 . 

1.132 

1 . 0802 

584 

MgCl2 . 

2.246 

1 . 1501 

397 

MgS04 . 

0.904 

1.0999 

548 

MgS04 . 

1.832 

1 . 1944 

311 

Mg(N03)2 . 

0.999 

1.0916 

743 

Mg(N03)2 . 

2.1105 

1.1821 

598 

CaCl2 . 

0.979 

1.0806 

606 

CaCL . 

2.170s 

1 . 1675 

391 

Ca(N03)2 . 

1.474 

1 . 1503 

648 

Ca(NG3)2 . 

3.232 

1.2927 

441 

Bad, . 

0.645 

1 . 1085 

675 

Bad, . 

1.376 

1 . 2266 

491 

Nad . 

1.147 

1 . 0420 

706 

NaCl . 

2 . 372 

1 . 0850 

541 

NaCl . 

5.012 

1 . 1660 

320 

NaBr . 

1.157s 

1.0829 

727 

NaBr . 

2.3925 

1 . 1668 

579 

NaBr . 

5.152 

1 . 3307 

361 

Na2S04 . 

0.4734 

1.0538 

670 

Na2S04 . 

0.9925 

1.1111 

476 

NaNOs . 

1 . 1205 

1.0556 

785 

NaN03 . 

2.330 

1.1106 

667 

NaN03 . 

5.072 

1.2189 

490 

KC1 . 

1.956 

1.0807 

653 

KC1 . 

4.176 

1 . 1588 

481 

KBr . 

1.139 

1 . 0866 

779 

KBr . 

2.381 

1 . 1750 

655 

KBr . 

5.272 

1.3459 

478 

K2S04 . 

0.611 

1.0753 

649 

KNOs . 

1.129 

1.0618 

824 

KNO, . 

2.376 

1 . 1232 

737 

Values  of  <*15  (  =  1.186  for  pure  H20)  (7) 


0.01 

0.025 

0.05 

0.10 

0.15 

|h2so4 . 

NH40H . 

iCa(OH)2 . 

JBa«)IL2 . 

NaOH . 

|Na2S04 . 

KOH . 

1.153 

1 . 166 

1.147 

1.149 

1.155 

1.138 

1.128 

1.155 

1.166 

1.119 

1.109 

1.123 

1.175 

- 

0.25 

0.50 

1.00 

2.00 

3.00 

iH2S04 . 

1.062 

0.986 

0.853 

0.739 

NH4OH . 

1.156 

1.161 

1.166 

1.171 

1.175 

NaOH . 

1.069 

0.986 

0.839 

0.569 

0.351 

|Na2S04 . 

1.012 

0.891 

0.683 

0.322 

KOH . 

1.071 

1.001 

0.865 

0.626 

0.436 

c2h4 

B  =  H20 


Values  of  103ai5  (  =  151  for  pure  H20)  (7) 


0.1 

0.25 

0.50 

0.75 

1.0 

NILOH . 

149 

148 

147 

146 

l\n,S<>4 . 

145 

135 

120 

103 

88 

NaOH . 

145 

137 

121 

108 

96 

KOH . 

146 

137 

123 

112 

100 

* 
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CH3C1 

Methyl  chloride 
B  =  H20 
C  =  HC1 
Values  of  at  (> 1 5) 


Nc 

°c  . 

0.0 

1.0 

2.0 

6.0 

12.0 

20 

2.86 

2.44 

2.60 

2.44 

2.39 

30 

1.95 

1.68 

1.97 

1.87 

1.17 

40 

1.40 

1.26 

1.55 

1.40 

0.19* 

50 

1.05 

0.96 

1.20 

1.00 

60 

0.76 

0.75 

0.94 

0.72 

70 

0.61 

0.61 

0.78 

0.53 

80 

0.52 

0.56 

0.67 

0.43 

*  38.5°C. 


SOLUBILITY  OF  GASES  IN  COLLOIDAL  SOLUTIONS  IN 


At  N'c 

WATER 

Some  typical  examples:  B  =  H20  in 

Rn,  Radon 

C  =  Si02-hydrosol  (30) 

=  0.29,  a17  =  0.242  to  0.280. 

h2 

C  =  Gelatin*  (36) 

all  cases 

gC/1.... 

. I  0.0  I  10.0  |  30.0 

50.0 

60.0 

d*8 . 

. |  |  1.000  |  1.006 

1.012 

1.016 

103a26.  .  .  . 

. |  18.0  |  17.7?  |  17.3 

16.8 

16.5e 

*  The  average  deviation  from  Henry’s  law  is  about  0.8  %  from 
1400  mm. 

C  =  Starch*  (36) 

p  =  750  to 

gC/1.... 

. j  0.0  |  20.0 

50.0 

90.0 

d\& . 

!  1.005 

1.017 

1.031 

103a2 


18.0  17.7 


17.2 


16.6 


c 

=  Dextrin* 

(36) 

g  C/1 . 

,...|  0.0 

|  40.0  | 

60.0  j  80.0  190.0 

dj* . 

....I 

|  1.012  | 

1 . 0205 j  1.027e[  1.065 

103a26 . 

|  18.0 

17.7  | 

17.5  |  17.3  |  15.93 

*  Henry’s  law  holds  from  p  =  700  to  1400  mm. 


co2 


C  =  Gelatin 

26.0  g  C/1;  d  =  1.006  (37) 


p(mm) . 

. |  250 

400 

500 

650 

750 

X26 . 

. [  0.857 

0.843 

0.836 

0.831 

0.833 

49.0  g  C/1;  d  =  1.012  (37) 

p(mm) . 

250 

450 

650 

750 

X26 . 

0.871 

0.848 

0.839 

0.838 

10.6  g  C/1;  d  =  0.999  (31) 


\26  =  0.815  between  p  =  740  and  1370  mm 

16.8  g  C/1;  d  =  1.000  (3i) 

25  =  0.817  +  0.001  between  p  =  740  and  1325  mm. 

33.6  g  C/1;  d  =  1.003  (31) 

X26  =  0.826  at  p  =  740;  X  =  0.819  +  0.001  between  p  =  825  and 

1390  mm. 

60.9  g  C/1;  d  =  1.008  (3i) 


p(mm) . 

...|  750  |  850  | 

950  | 

1050  |  1200  | 

1400 

X26 . 

. .  .  0.834s!  0.826s 

0.824  | 

0.82421  0.825 

0.826 

C  - 

46.0  g  C/1;  d 

Starch 

=  1.018 

(37)* 

X25  =  0.787  ±  0.002  between  p  =  260  and  735  mm. 
51.0  g  C/1;  d  =  1.021  (37)* 

X26  =  0.783  between  p  =  265  and  738  mm 


91.3  g  C/1;  d 

=  1.035  (37)* 

p(mm) . . . 

. |  250 

400 

500 

650 

750 

X26 . 

. |  0.751 

0.754 

0.756 

0.759 

0.761 

*  The  authors  state  that  the  solubility  is  not  affected  by  changes  in  the  method 

of  preparation  of  the  starch;  v.  (34). 

25.0  g  C/1;  d  =  1.009  (31) 

p(mm) .  .  . 

.  .  .  .  |  750  |  850 

950 

1050 

1200 

1350 

X26 . 

. .  .  ,|  0.796  |  0.797s 

0.799 

0.801 

0.804 

0.806r- 

50.0  g  C/1;  c 

=  1.016  (31) 

p(mm) . . . 

. |  750  |  850 

1000  | 

1200  | 

1300 

X26 . 

. |  0.778  !  0.7803 

0. 

7837  |  0.788  | 

0.790s 

75.0  g  C/1;  d  =  1.023  (31) 

p(mm) .  .  . 

. |  750  | 

850  | 

1000  |  1100  |  1200 

|  1350 

X26 . 

.  0 . 762|0 . 764  0 . 7673 10 . 7694|0. 771  s|0 . 774t 

100  g  C/1;  d 

=  1.030  (31) 

p(mm) . .  . 

.  .  .  .  |  760  |  900 

1000 

1100 

1200 

1350 

X25 . 

.  ...|  0.750  |  0.753 

0.755 

0.757 

0.759 

0.762 

C  =  Dextrin 

50.0  g  C/1;  d  =  1.018  (37) 

p(mm) . .  . 

.  . . .  |  250  |  400 

500 

600 

700 

750 

X26 . 

|  0.816  1  O.8O7 

O.8O3 

0.801 

0.800 

0.799 

194.0  g  C/1;  d  =  1.065  (37) 

p(mm) . . . 

. |  250 

400 

500 

700 

750 

X25 . 

. |  0.74s 

0.73o 

0.726 

0.721 

0.722 

35.0  g  C/1;  d  =  1.008  (31) 

X25 

=  0.800  ±  0.001  between  p  = 

750  and  1260  mm. 

56.0  g  C/1;  a 

=  1.015  (31) 

p(mm) . . . 

. |  750 

850 

1000 

1100 

1250 

X25 . 

. |  0.785 

0.785 

0.786 

0.787e|  0.791 

95.0  g  C/1;  d  =  1.034  (31) 

p(mm) . . . 

. |  750 

850 

950 

1100 

1300 

X26 . 

. |  0.761 

0.758 

0.759 

0.762 

0 . 768s 

130.0  g  C/1; 

d  =  1.040  (31) 

p(mm). .  . 

....  |  750  I  800 

900 

1000 

1150 

1250 

X26 . 

. . .  ,|  0.744  |  0.741 

0.743 

0.746 

0.749 

0.751 

189.0  g  C/1;  d  =  1.064 

(31) 

p(mm) . .  . 

....  |  750  |  850 

950 

1050 

1200 

1350 

X26 . 

.  . .  ,|  0.7146  0.710 

0.7134 

0.7163 

0.720? 

0.7252 

206.0  g  C/1; 

d  =  1.069  (31) 

p(mm) . .  . 

....  |  750  |  850 

900 

1000 

1150 

1350 

X25 . 

.  .  .  .1  0 . 701t|  0.6972 

0.6979 

0.699 

0.70i 

0.704 

C  =  Egg  Albumen  (37) 

1.05  g  C/1;  d  = 

0.992 

p(mm) . 

268 

389 

|  484 

770 

X26 . 

0.826 

0.816 

0.819 

0.819 

2.1  g  C/1;  d  = 

0.995 

p(mm) . . . 

. |  269 

387 

483 

I  664 

!  772 

X26 . 

. j  0.844 

0.827 

[  0.823 

|  0.826 

|  0.824 

C  =  Serum  Albumin  (31) 

4.4  g  C/1;  d  = 

0.998 

p(mm) . .  . 

.  .  .  .  j  750  |  850 

950 

1100 

|  1250 

|  1400 

X25 . 

. .  .  ,|  0.804  j  0.801 

|  0.802 

|  0.804s 

|  0.806 

0.806 

12.9  g  C/1;  d  = 

1.000 

p(mm). .  . 

....  |  750  |  850 

950 

1050 

1250 

1430 

X26 . 

. . .  .|  0 . 7786 1  0.7746 

0.779 

0.783 

0.789 

0.792 
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CO  2. —  ( Continued ) 
C  =  Glycogen  (31) 
3.4  g  C/1;  d  =  0.998 


p(mm) . |  750  |  850  |  950  |  1150  |  1400 

X26 . |  0.820  |  0.806  |  0.810  |  0.810  j  O.ilO^ 

6.8  g  C/1;  d  =  1.000 

p(mm) . |  750  [  850  [  950  |  1100  |  1400 

X26 . 1  0.817  |  0.8045 1  0.807  |  0.807  [  0.807 

C  =  Peptone  (36)* 

g  C/1 . |  0.0  1  10.0  |  20.0  1  30.0 

d . .  .  .  .[  |  0,99971  1-003  I  1.0068 

<*25 . 1  0.756  |  0.78?  |  0.81o  1  0.83i 


*  The  average  deviation  from  Henry’s  law  from  p  =  750  to  1360  mm  is  about 
1  %■ 


C  =  Propeptone  (36)* 


g  c/1 . 

. |  0.0  j  3.0 

8.0 

d . 

. |  |  0.998 

| 

1.000 

«25 . 

. |  0.756  i  0.764 

| 

0.77s 

*  The  average  deviation  from  Henry’s  law  from  p  =  740  to  1360  mm  is  about 
0.4  %. 

C  =  Hemoglobin  (36)* 

g  C/1 . 

. j  0.0  |  2.0 

5.0 

|  8.0 

d . 

. |  |  0.998  | 

0.9991 

1  l.OOOi 

0.756  I  0.762  |  0.78o  |  0.806 


*  The  average  deviation  from  Henry’s  law  from  p  =  730  to  1340  mm  is  about 
0.8  %. 


C  =  As2S3  (31) 
3.92  g  C/1;  d  =  0.997 


P(mm) . 

750 

950 

1050 

1150 

1250 

X2fi . 

0.816 

0.814 

0.816 

0.817? 

0.819s 

14.10  g  C/1;  d  =  1.003 

X2b  =  0.811  +  0.001  between  p  —  750  and  1280  mm. 
22.89  g  C/1;  d  =  1.007 
X26  =  0.806  between  p  =  750  and  1210  mm. 


C  =  Bone  Charcoal  (31) 
2.36  g  C/1;  d  =  1.000 


p(mm) . 

. |  750  |  800  |  900  1050  |  1150 

1250 

1372 

X26 . 

.  .  .  .|0. 8156 |0.82l|0. 842  0.885|0.914|0. 940 

(0.950) 

C  =  Silicic  acid 

2.53  g  Si02/1;  d  =  1.000*  (31) 

p(mm) . 

. |  750 

850 

950 

1050  |  1200  1300  |  1400 

X25 . 

. J0.814 

0.815s 

0.817 

0.819]0.82l4  0.823  0.8247 

*  Suspension  of  Si02  in  water.  According  to  Findlay  and  Williams  (37) 
suspensions  of  S1O2  give  same  values  as  pure  water. 


4.5  g  Si02/1;  d  =  0.996  (37) 

X2s  =  0.816  +  0.001  between  p  =  267  and  762  mm 

9.5  g  Si02/1;  d  =  0.999  (37) 


p(mm) . 

260 

400  |  500  |  650  j  750 

X25 . 

0.83? 

0.824  |  0.82o 

0.816  0.822 

12.5  g  Si02/1;  d  =  1.000  (37) 

p(mm) . 

265 

400 

500 

650  |  750 

X26 . |  0 . 842 

0.82? 

0.823 

0.82i  |  0.823 

14.0  g  Si02/1;  d  =  1.000  (31) 


p(mm) . |  730  |  830  |  940  |  1355 

X26 . j  0.822  |  0.819  I  0.816  |  0.816 

22.0  g  Si02/1;  d  =  1.002  (31) 

p(mm) . j  730  |  830  |  940  j  1335~ 

X26 . 1  0.828  I  0.822  I  0.820  |  0.820 


28.0  g  Si02/1;  d  =  1.003  (31) 


p(mm) . 

X26 . 


730 


870 


950 


1330 


0.831 


0.825 


0.824 


0.824 


C  =  Fe(OH)3 
5.69  g  C/1;  d  =  1.000  (31) 


p(mm) . 

750 

850 

950 

1050 

1350 

X2g . 

0.848 

0.843 

0.841 

0.842 

0.845 

6.3  g  C/1;  d 

=  1.003  (37 

) 

p(mm) . 

250 

350 

450 

600 

750 

X25 . 

1.044 

0.986 

0.953 

0.922 

0 . 903 

8.54  g  C/1;  d  =  1.003  (31) 

p(mm) .... 

. .  .  |  750 

850 

950 

1050 

1250 

1350 

X25 . 

.  .  0.862 

0.858 

0.856 

0.857 

0.860 

0.861s 

12.6  g  C/1;  d  =  1.006  (37) 

p(mm) . 

240 

300 

400 

600 

750 

X25 . 

1.272 

1.188 

1. 

119 

1.024 

0.987 

12.77  g  C/1;  d  =  1.005  (31) 

p(mm) . 

750 

850 

1000 

1100 

1250 

X25 . 

0.886 

0.881 

0.877 

0.878 

0 . 886 

16.61  g  C/1;  d  =  1.009  (31) 

p(mm) . 

750 

850 

1000 

1150 

1300 

X25 . 

0.904 

0.901 

0.900 

0.900s 

0.903 

C  = 

=  Methyl  Orange  (36 

)* 

g  c/1 . 

. | 

0.0 

|  3.0 

6 

0  1 

9.0 

0.998 


1.002 


1.004 


<*26 .  0.756 


0.77o 


0.80a 


0.859 


*  The  average  deviation  from  Henry’s  law  in  these  solutions  is  about  1.5  % 
from  p  =  730  to  1340  mm. 

n2o 

Note. — The  following  solutions  were  freed  from  air  by  boiling 
under  reduced  pressure  and  where  necessary  were  purified  by 
dialysis.  The  maximum  deviation  in  the  values  obtained  from 
two  series  of  experiments  was  usually  +0.002,  although  graphs  of 
the  results  sometimes  indicate  a  maximum  error  somewhat  greater 
than  this.  The  results  confirm  earlier  data  at  higher  pressures 
by  Findlay  and  Creighton  (31). 

C  =  Gelatin  (33) 

14.5  g  C/1;  d  =  1.000 


p(mm) . 

260  |  370  |  550  |  600  |  750  |  1000 

X25 . 

0.583  |  0.580  1  0.576  |  0.575e|  0.576  |  0.581 

31.2  g  C/1;  d  =  1.004 

p(mm) . 

250  |  350  |  550  |  650  |  750  |  1000 

X25 . 

0.577  |  0.573  |  0.568  |  0.569  |  0.571  |  0.576 

61.0  g  C/1;  d  =  1.008 

p(mm) . 

260  |  350  |  550  j  650  |  750  |  1000 

X26 . 

1  0.557  i  0.554  |  0.548  |  0.547  |  0.548  |  0.556 

C  =  Soluble  Starch  (33) 

67.0  g  C/1;  d  =  1.023 

p(mm) . 

260  |  400  |  500  |  650  |  750  |  1000 

X26 . 

0.560x|  0.563  |  0.560s|  0.557  0.5547|  0.548? 

94.0  g  C/1;  d  =  1.029 

j»(mm) . 

1  290  |  400  |  550  |  650  |  750  |  1000 

X26 . 

|  0.552  |  0.550  |  0.548  |  0.545  |  0.542s|  0.537 

136.0  g  C/1;  d  =  1.039 

p(mm) . 

[  260  |  350  |  500  |  650  |  750  |  1000 

X26 . 

j  0.5415  0.5382|  0.536  |  0.5325  0.5302|  0.524s 
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C  =  Dextrin  (33) 
68.2  g  C/1;  d  =  1.019 


y(mm) . 

280  |  400  |  600  |  700  |  800  |  1000 

X26 . 

0.557  |  0.550  |  0.5418  0.542s|  0.545  |  0.555 

124.1  g  C/1;  d  =  1.037 

p(mm) . 

280  |  400  |  600  |  700  |  800  |  1000 

X26 . 

0 . 537s|  0.532i|  0.526  |  0.525  |  0.5262|  0.535 

192.4  g  C/1;  d  =  1.060 

p(mm) . 

280  |  400  |  600  |  700  |  800  |  1000 

X26 . 

0 . 5159 1  O.5IO2I  0.503e|  0.501o|  0.500  |  0.5062 

C  =  Egg  Albumen  (33) 

3.8  g  C/1;  d  =  0.998 

From  p  =  250  to  1000  mm,  X25  =  0.572  ±  0.0005 
6.1  g  C/1;  d  =  1.000 

From  p  =  250  to  1000  mm,  X25  =  0.568  ±  0.001 


C  =  Carbon  (33) 

30.0  g  C/1 

?(mm) . |  250  |  400  |  550  |  560  1  750  |  1000 

X26 . 1  0.583  1  0.581  |  0.584  ]  0.588  [  0.593  |  0.610 

C  =  Si02  (33) 

16.2  g  C/1;  d  =  1.000 

?(mm) . |  250  |  400  |  550  |  700  |  750  |  1030 

X26 . 1  0.599  |  0.596  |  0.594  [  0.593  1  0.594  j  0.598 

35.0  g  C/1;  d  =  1.004 

p(mm) . |  250  |  400  |  550  |  700  |  750  [  1030 

X25 . 1  0.594  1  0.591  1  0.589  ]  0.588  |  0.588  |  0.591 

C  =  Fe(OH)3  (33) 

4.3  g  C/1;  d  =  1.001 

p(mm) . I  250  |  400  |  600  |  800  |  1000 

X26 . |  0.595  1  0.593  [  0.5897[  0.5855]  0,580 

_ 9.2  g  C/1;  d  =  1.003 _ 

jj(mm) . |  250  |  400  |  600  |  800  |  1000 

X26 . |  0.590  |  0.587  |  0.583s|  0.579e|  0.575 

_ 38.2  g  C/1;  d  =  1.027 _ 

y(mm) . |  250  |  400  |  600  |  800  |  1000 

\26 . [  0.583  |  0.5807]  0.5772j  0.573  |  0.567 
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PARTIAL  VAPOR  PRESSURES  FROM  ALLOYS,  AMALGAMS  AND  SOLUTIONS  OF 

METALS  IN  LIQUID  AMMONIA 

J.  Johnston 


Hg 

Fractional  vapor  pressure  of  mercury  (p/p0  where  p  is  pressure 
•ver  the  amalgam  with  the  metal  M,  p0  the  vapor  pressure  of  Hg 
at  the  same  temperature)  in  equilibrium  with  amalgams  contain¬ 
ing  mercury  at  the  mole  fraction  x. 


M 

°C 

x  (mole  fraction  Hg) 

Lit. 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

Bi 

320-2 

0.931 

0.872 

0.796 

0.710 

0.614 

0.509 

0.394 

0.271 

0. 140 

(3) 

Cd 

322 

.890 

.765 

.630 

.487 

.340 

.213 

.150 

.085 

.012 

(8) 

K 

ca.  0 

.  15 

(I4) 

Na 

ca.  0 

.  65 

.  15 

.02 

10-3 

10-6 

(I4) 

Pb 

324 

.937 

.895 

.850 

.780 

.695 

.587 

.470 

.327 

.  170 

(a) 

Sn 

324 

.944 

.905 

.856 

.778 

.688 

.575 

.448 

.312 

.  162 

(8) 

T1 

324 

.883 

.764 

.644 

.535 

.437 

.341 

.250 

.  165 

.082 

(7) 

Zn 

300 

.913 

.828 

.750 

.667 

.577 

.484 

(6) 

M 

x  (mole  fraction  Hg)  t 

=  ca. 

357°C 

Lit. 

0.99 

0.98 

0.97 

0.96 

0.94 

0.92 

0.90 

Ag 

0.990 

0.980 

0.972 

0.965 

0.951 

(1,  15) 

A1 

.993 

.985 

(15) 

Au 

.991 

.983 

.975 

.969 

(1,  15) 

Ba 

.982 

(15) 

Bi 

.992 

.984 

.976 

.969 

.954 

0.941 

0.931 

(If  3>  15) 

Ca 

.988 

.973 

.955 

.931 

.865 

0.70  for  x  =  0.86 

(1,  2,  15) 

(satd.  soln.) 

Cd 

.990 

.979 

.968 

.958 

.936 

.914 

.890 

(1,  8,  15) 

Oa 

.990 

.980 

(15) 

K 

.987 

.969 

.950 

(1,  15) 

Li 

.990 

.980 

( 1  5  ) 

Mg 

.988 

.976 

.964 

.952 

.928 

0.39  for  x  =  0.64 

(1,  2,  15) 

(satd.  soln.) 

Mn 

.987 

(!5) 

Na 

.9S9 

.977 

.962 

.945 

.907 

(!,  15) 

Pb 

.991 

.983 

.976 

.969 

.957 

.947 

.937 

(1,  8,  15) 

Sb 

.992 

.984 

(15) 

Sn 

.991 

.983 

.976 

.970 

.960 

.951 

.944 

(1,  8,  15) 

T1 

.990 

.979 

.969 

.958 

.935 

.911 

.883 

(1,  7,  15) 

Zn 

.991 

.981 

.971 

.962 

.945 

.928 

.913 

(If  6>  15) 

Zn 

Fractional  vapor  pressure  of  zinc  (p/p0,  where  p  is  the  pressure 
over  the  alloy,  p0  that  of  pure  zinc  at  the  same  temperature)  in 
equilibrium  with  brasses  containing  zinc  at  the  mole  fraction  x 
(4,  5,  10). 


Temperature 

lOOz  (mole  %  Zn) 

range 

45 

40 

35  30  |  25  |  20 

15 

10 

900-1350° 

0.32 

0.27 

0.21  |  0.15  |  0.10  j  0.06 

0.03 

0.02 

nh3 

Relative  vapor  pressure  of  NH3,  p/p0  (where  p  is  its  vapor 
pressure  over  the  solution  designated,  pa  that  of  pure  liquid  NH3 
at  the  same  temperature)  over  solutions  of  metals  in  liquid  NH3. 
Solutions  saturated  with  the  metal  M  (i.e.,  solid  phase  is  pure  M). 


t,  °c 

30 

20 

10 

±0 

-10 

-20 

-30 

Lit. 

103  p/p0  for  saturated  solutions 

Ca* 

1.68 

1.27 

0.95 

0.70 

0.52 

0.38 

0.26 

I11) 

Li 

1.94 

1.53 

1.25 

1.03 

0.89 

0.78 

0.70 

(") 

Na 

540 

534 

530 

527 

524 

521 

519 

(9) 

*  In  presence  of  the  solid  phase  [Ca(NHj)t],  the  vapor  pressure  of  NHi,  p, 
;s  471.8  mm  at  —32.5°  and  192.8  mm  at  —50°. 


Unsaturated  solutions  of  Li,  of  mole  fraction  x  with  respect  to 
NH3,  at  -39.4°  (12) 


X  = 

1. 0010.98 

0.96 

0.94 

0.92 

0.90 

0.86 

0.82 

0.783  (satd.) 

V/Vo  = 

1 . 00]0. 973 

0.973 

0.963 

0.942 

0.908 

0.757 

0.418 

0.0065 

Solutions  of  the  complex  telluride,  Na2Ten;  temp.  18-20°  (13) 


X  = 

1.00 

0.998 

0.996 

0.994 

0.992 

0.990 

73 

•a 

0 

II 

1.000 

0.9990 

0.9979 

0.9968 

0.9957 

0.9946 
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TWO -PHASE  LIQUID— VAPOR  SYSTEMS  AT  CONSTANT  TEMPERATURE,  TWO 
COMPONENTS  VOLATILE,  PARTIAL  AND  TOTAL  VAPOR  PRESSURES* 


Alfons  Klemenc 


CONTENTS 


I,  Two-component  systems .  284 

II.  Three-component  systems .  291 


P,  p,  total,  resp.  partial  vapor  pressure. 
x,  mole  fraction. 

“Ideal,”  Each  partial  pressure  is  (within  the  accuracy  of  the 
data)  given  by  the  expression  p\  —  p0x a  where  p0  is  pa  for  xa  =  1. 

Values  of  the  vapor  pressures  of  the  pure  liquids  recorded  in 
the  following  tables  are  those  given  by  the  observer.  They  usually 
differ  more  or  less  from  the  “best”  values,  q.v.  p.  201,  202,  213. 

I.  TWO-COMPONENT  SYSTEMS 
(a)  Non-Aqueous  Systems 

1.  One  Component  a  Non-Metallic  Element 

*See  also  “ Vapor- Pressure  Lowering,”  p.  292,  “Solubility  of  Gases,”  p.  254 
and  “ P-T-X  Relations,”  p.  351. 


A 

Argon 

B  =  02,  v.  p,  351 


B  =  N2  (47);  cf.  p.  309,  351 
-188.0° 


Vol  %  B 

P  in  mm 

0.0 

602.8 

10.0 

747.8 

31.5 

1005 

65.3 

1379 

82.6 

1562 

100.0 

1743 

Let  xa/xb  =  r  (in  liquid), 


and  xa/xb  =  r'  (in  gas)  then 
logio  r  =  1.11;  logip  r'  —  0.466. 


02 

B 

= 

N2,  v.  p.  309,  351 

Cl2 

B 

= 

COCl2,  V. 

p.  353 

Br2 

B 

=  I2,  v.  p 

.  354 

B 

=  CC14  ( 

70) 

At 

25° 

,  j)A(mm) 

=  410.7a;A, 

in  region 

xa  =  0  to 

0.025. 

» 


PARTIAL  VAPOR  PRESSURES 
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2.  Both  Components  Chemical  Compounds 
&-Table,  standard  arrangement,  v.  p.  viii 

HC1 

B  =  N>0  (56.5)  p  in  mm 


IOOxb 

-100° 

-95° 

O 

O 

O 

1 

100xb 

-100° 

-95° 

-90° 

0 

293 

411 

561 

30 

339 

472 

644 

10 

308 

432 

589 

40 

353 

491 

671 

20 

323 

453 

617 

50 

366 

507 

696 

B  =  C2H60  (33,  61) 
Methyl  ether 


so2 

B  =  C02  (»o) 

P  in  atm.  (  ±  2  to  13  %) 
See  also  p.  354 


\Wt.  %  B 

1°  \ 

5 

10 

15 

20 

25 

30 

-17 

2.6 

4.3 

6.8 

0 

4.0 

6.3 

8.3o 

10.3o 

12.5 

(14.7) 

+10 

5 

8.3 

10.9 

13.0 

15.6 

(18.6) 

30 

9.2 

13.5 

16.6 

20.2 

24.0 

35 

10.3 

15.0 

18.6 

22.3 

26.3 

(31.5) 

3.  Both  Components  Carbon  Compounds  with  Key-Formulae 
Beginning  with  16 

(T- Table.  The  <£- arrangement  in  order  of  the  components  (“A”) 


having  the  lowest  C 

CC14 

B  =  CS2  (!2>  13,  14,  91,  102) 

P  at  0,  10,  20,  30,  60,  80° 

B  =  C2H6I  Ethyl  iodide  (i«); 
cf.  (93>  94) 

49.99°,  p  in  mm  ( +  1.5) 


100xb 

PA 

PB 

0 

306 

0 

3.64 

296 

15 

8.84 

282 

37 

19.66 

250 

79 

28.50 

227 

111 

40.26 

193 

154 

49.33 

167 

184 

100 

0 

354 

B  =  C2H60  Ethyl  alcohol,  v.  p. 
358 


■formulae  (v.  p.  viii) 

B  =  C4H8O2  Ethyl  acetate 
(142);  cf.  (93,  94) 

49.99°,  p  in  mm  (±0.8) 


100 

eb 

PA 

Pb 

0 

306. 

0 

0 

9 

65 

276. 

8 

34. 

4 

11 

97 

272 

0 

42 

6 

19 

78 

249 

5 

67 

0 

21 

49 

245 

5 

72 

3 

32 

65 

214 

1 

103 

0 

32 

57 

214 

8 

103 

9 

42 

50 

189 

6 

126 

5 

59 

84 

136 

5 

175 

0 

68 

38 

110 

4 

196 

5 

74 

81 

90 

1 

213 

3 

80 

64 

70 

7 

228 

4 

84 

88 

56 

2 

239 

7 

100 

0 

280 

5 

B  =  CeHsNCK  Nitrobenzene  (71);  cf.  (57>  67>  141) 
P  and  p 


B  =  C2H60  (11) 
Methyl  ether 
P  at  56.1°,  77.1°,  108.7° 
Not  very  accurate 


no2 

B  =  N2O3  (7) 
P  in  mm 


\\Vt.  %  B 

f 

0 

20 

40 

60 

80 

100 

-24 

no 

170 

268 

460 

865 

-16 

168 

260 

409 

685 

1250 

T3 

CD 

-  8 

172 

262 

398 

623 

1018 

1785 

0 

266 

400 

600 

925 

1475 

2480 

+  8 

396 

590 

882 

1331 

2072 

3360 

S-H 

16 

598 

860 

1270 

1857 

2825 

4430 

X 

20 

684 

1040 

1520 

2130 

3260 

5000 

NoO 

B  =  C i0H  1 4N 2  Nicotine  at  59.6° 
Slightly  >lst  crit.  soln.  temp. 

n2o3 

B  =  N204,  v.  p.  355 

Wt.  %  B 

P  in  mm 

Lit, 

SnCl4 

17.22 

82.10 

137.5  ±0.3 
132.1  ±0.7 

(i°4) 

B  =  C6H6  (108) 

P  at  100°,  125° 

For  systems  composed  of  two  carbon  compounds,  v.  Part  3. 


NaCl 


1°  |Wt.  %  A|pB(mm)|pA(mm) 


900 

15 

3.3e 

0.1 

920 

43 

2.6 

0.9 

940 

69 

1.5 

2.0 

950 

82 

0.84 

2.6e 

N  a2C03 

B  =  NaCN  (49) ;  P  in  mm 


t°  1 

1000  ±  1 

1100  ±  1 

P 

1 2 . 8:rB 

35.2.CB 

B  =  C6H6  (102>  106>  i°7’5)  ;  P  in  mm 


lOOl'A 

Po 

P 10 

P20 

P  30 

P  40 

P  50* 

P  so  t 

P  85  | 

P95 

0 

26.9 

44.6 

74.0 

115.8 

177.3 

270.9 

912 

1184 

15.78 

281.0 

20 

29.6 

50.0 

80.2 

123.9 

187.8 

926 

1191 

25 

793 

30.44 

290.0 

40 

31.4 

54.3 

84.5 

130.2 

199.0 

941 

1206 

50 

32.3 

56.4 

86.3 

132.6 

196.3 

816 

948 

1206 

60 

33.0 

58.2 

88.0 

134.7 

201.8 

956 

1213 

61.31 

302.3 

75.8 

831 

80 

34.5 

61.3 

90.0 

137.6 

205.5 

964 

1221 

100 

35.6 

64.2 

89.9 

138.1 

206.6 

310.2 

971 

1235 

*  P  in  mm  (±  0.1  %)  (67»  68). 

t  c141). 


B  =  C  eHe. — ( Continued ) 

P  and  p  at  34.8°  (71);  cf. 

(57,  67,  141). 

49.99°,  p  in  mm  ( ±  1.5)  (142)',cf. 


(93,  94) 


100.CA 

PA 

PB 

0 

0 

268.0 

5.07 

18.9 

253.3 

11.70 

40.5 

237.1 

17.72 

59.9 

221.8 

25.25 

83.4 

201.8 

29.47 

97.0 

191.3 

39.59 

128.9 

165.0 

56.00 

176.2 

124.5 

67.74 

212.2 

92.8 

76.58 

238.9 

68.0 

100 

308.0 

0 

B  =  C7H8  Toluene  (102) 

P  in  mm,  also  values  at  10,  30, 
40,  50,  60,  70,  75° 


B  =  C7H8. — ( Continued ) 


100.EA 

Po 

P  20 

D  * 

L  60 

0 

9.9 

26.5 

93  0 

3.99 

10 

12.8 

33.5 

99  0 

20 

I6.0 

40.3 

24.01 

40 

24.0 

51.9 

140.8 

50 

27.3 

58.3 

51.42 

60 

29.0 

66.1 

197.7 

73.98 

80 

35.1 

79.8 

248.5 

90 

38.6 

86.2 

90.99 

100 

41.2 

93.2 

288.8 

310.2 

* P  in  mm  (±0.1%)  («*>  68). 

B  =  C7H80,  Cresol 
P  at  0  and  20°  (9) 

B  =  C7HaO  Anisole 
P  at  15°  (135);  at  0  and  20°  (9) 
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INTERNATIONAL  CRITICAL  TABLES 


CC14. — ( Continued, ) 

B  =  C,0H„C1 

1-Chlorotetrahydronaphtha- 
lene;  P  at  20°  (123) 

B  =  C,„H„ 

Tetrahydronaplithalene 
(tetralin);  P  at  20°  (137) 


C02  (40) 

B  =  CH3CI  Methyl  chloride 
At  9.5°,  P  (atm.)  =  3.45.cb  + 
44.3za 


1 00 .t: a  in  vapor 

P  (atm.) 

100 

3.45 

80 

4.75 

60 

6.1 

50 

7.2 

40 

9.2 

30 

12.8 

20 

19.2 

10 

30.0 

0.0 

44.3 

B  =  C3HeO  Acetone 


Some  approx,  values  of  P 
at  “freezing  mixture”  tem¬ 
peratures  (40);  at  6.8,  15.5, 
25.5°  (H). 

cs2 

B  =  CHCL  Chloroform 
P  at  0,  10,  20,  30,  40,  60,  80° 
(loi,  102);  at  13.8,  16.0°  (37) 

B  =  CH4O,  v.  p.  359 

B  =  C2H60  Ethyl  alcohol  (*2, 
_ 13,  14) _ 

B  =  C3H60  Acetone 
P  at  0,  10,  20,  30,  35°  (102). 

1 00.rA  I  Pa  1  Pb 


24.78°,  p  in  mm  (±0.5)  (7S) 


0 

0 

231.6 

18.6 

176.0 

197.0 

30.8 

240.0 

175.5 

50.1 

289.0 

159.0 

80.2 

327.5 

125.2 

100 

358.5 

0 

35.17°, 

p*  in  mm 

(±1.1) 

(142);  cf.  (93, 

94) 

0 

0 

343.8 

6.24 

110.7 

331.0 

7.11 

123.1 

328.7 

12.12 

191.7 

313.5 

19.91 

271.9 

290.6 

27.61 

323.3 

275.2 

35.02 

358.3 

263.9 

44.74 

390.4 

250.2 

49.74 

404.1 

242.1 

61.24 

426.9 

227.0 

67.13 

438.0 

217.0 

71.97 

447.5 

207.1 

82.80 

464.9 

180.2 

93.50 

491.9 

109.4 

96.20 

500.8 

73.4 

100 

512.3 

0 

*For  application  of  Duhem-Margules 
equation,  v.  (142);  cf.  (93>  94). 


B  =  C3H802  Methylal 
IOO^a  |  Pa  I  Pb 


16.53°,  pin  mm  (+0.5)  (7S) 


0 

0 

265.5 

22.5 

107.3 

210.5 

48.0 

173.0 

168.0 

79.5 

225.0 

101.0 

100 

263.1 

0 

35.17°,  pin  mm  (±1.1)  (142); 
cf.  (93>  94) 

0 

0 

587.7 

4.89 

54.5 

558.3 

10.30 

109.3 

529.1 

16.40 

159.5 

500.4 

27.10 

234.8 

451.2 

34.70 

277.6 

419.0 

39.01 

297.8 

402.7 

45.36 

324.8 

378.0 

49.46 

340.2 

360.8 

53.93 

357.2 

342.2 

60.71 

381.9 

313.3 

68.27 

407.0 

277.8 

73.77 

424.3 

250.1 

79.50 

442.6 

217.4 

84.45 

458.1 

184.9 

91.08 

481.8 

124.2 

95.54 

501.0 

65.1 

100 

514.5 

0 

B  =  C4H802  n-Butyric  acid 
P  at  20°  (123) 


B  =  C4H10O  Ethyl  ether 
20.0°,  p  in  mm  (±0.5)  (36); 


cf.  (75) 

100xb 

Pa 

PB 

0 

298 

0 

5 

1 

284 

41 

15 

265 

101 

25 

243 

150 

40 

208 

213 

50 

182 

250 

65 

144 

299 

80 

88 

357 

90 

45 

401 

100 

0 

441 

B  = 

C6H5N02  Nitrobenzene 

P 

at  20°  (i  2 

4) 

B  =  C6H6 

p  in 

mm 

(±1)  (10° 

);  cf.  (i2, 

i 

3,  14,  19,  36) 

100.CB 

Pa 

Pb 

20° 

0 

297.4 

0 

11 

35 

263.8 

13.4 

24 

82 

228.1 

25.4 

37 

47 

198.4 

34.0 

46 

24 

175.8 

39.9 

62 

51 

131.6 

50.3 

87. 

80 

42.5 

68.2 

100 

0 

75.2 

B  =  CeLL. — ( Continued ) 


100ot 

PA 

PB 

25° 

0 

361.1 

0 

2.11 

352.7 

3.5 

4.68 

344.1 

7.1 

11.53 

321.4 

16.0 

18.24 

299.1 

24.0 

30.02 

263.6 

35.1 

49.86 

197.4 

53.7 

63.02 

156.6 

63.5 

76.63 

102.5 

75.3 

87.14 

60.2 

83.8 

94.19 

27.9 

89.5 

100 

0 

94.9 

30° 

0 

434.6 

0 

8.00 

398.4 

14.7 

22.86 

343.1 

35.8 

37.23 

287.5 

53.3 

65.16 

177.5 

81.6 

88.45 

62.2 

107.3 

100 

0 

119.3 

P  at  0, 

10,  20,  30, 

40,  60,  80° 

(102). 


B  =  C7H8  Toluene  (101,  102) 
P  at  0,  10,  20,  30,  40,  60,  80,  90, 
_ RKE _ 

B  =  C7HsO  m-Cresol  (136) 
_ P  at  15° _ 

B  =  C7H80  Anisole  (135) 

P  at  15° 


CHBr3 

Bromoform 

B  =  C3H60  Acetone  (125) 
_ P  at  20° _ 

B  =  C3H602  Methyl  acetate 

(125) 

_ P  at  20° _ 

B  =  C4H10O  Ethyl  ether 
Pat  20°  (12  5);  at  25.0,  75°  (2  5) 


CHCI3 

Chloroform 
B  =  C3H0O  Acetone 


1 00.1’A 

Pa 

PB 

35.17°,  p 

in  mm 

(±0.8)  (142 

cf.  (93 

94) 

0 

0 

344 

5 

5 

88 

9 

2 

323 

2 

12 

32 

20 

4 

299 

3 

18 

53 

31 

9 

275 

4 

26 

57 

50 

7 

240 

9 

29 

70 

55 

4 

230 

3 

36 

64 

74 

3 

197 

9 

42 

32 

88 

9 

174 

3 

49 

39 

111 

8 

143 

6 

51 

43 

117 

8 

135 

0 

58 

72 

139 

9 

108 

5 

66 

35 

170 

2 

79 

0 

79 

97 

224 

4 

37 

5 

91 

75 

267 

1 

13 

0 

100 

293 

1 

0 

B  =  C3H6O. — ( Continued ) 


1  OO.cb 

PA 

PB 

55.10°, 

p  in  mm  (  ; 

fcO.5)  («} 

0 

632 

8 

0 

11.8 

548 

1 

54.9 

23.4 

469. 

4 

110.1 

36.0 

359. 

7 

202.4 

50.8 

257. 

7 

322.7 

58.2 

193 

6 

405.9 

64.5 

161. 

2 

454.1 

72.1 

120. 

7 

521.1 

90 

39. 

0 

658.2 

100 

0 

741.8 

For  40.4  and  28.15°,  0.  (8). 

P  at  0,  10,  20,  30,  40,  50,  55°, 

v.  (101,  102). 


B  =  C4H802  n-Butyric  acid 
P  at  20°  (123) 


B  =  C4Hi0O  Ethyl  ether 


P  in  mm 

(102)* 

1 00.CB 

P  0 

P  20 

P  33.25 

0 

61 

163 

5.0 

276 

8.0 

276 

10 

70 

178 

20 

79 

196 

20.3 

282 

29.5 

294 

40 

100 

240 

50 

109 

268 

355 

58.8 

412 

60 

122 

299 

69.5 

500 

80 

151 

364 

89.8 

657 

90 

168 

404 

95.5 

697 

100 

187 

443 

731 

17°  (36) 


IOOxa 

PA 

Pb 

0 

0 

397 

10 

6 

354 

20 

13 

304 

30 

22 

251 

40 

34 

196 

50 

50 

143 

60 

71 

95 

70 

91 

60 

80 

111 

32 

90 

129 

14 

100 

143 

0 

*  Also  values  at  10  and  30°. 
t  P  in  mm  ( ±  2)  (8). 

B  =  C6HsN02  Nitrobenzene 


P  at  20°  (124) 


B  =  C6Ho  P 

in  mm  (101 

102) 

1  00xa 

Po 

P  20 

P  40 

P  60 

0 

26.9 

77 

185 

394 

10 

30.9 

87 

201 

425 

20 

33.4 

96 

216 

459 

30 

36.8 

104 

232 

493 

40 

40.8 

112 

249 

533 

50 

44. 2 

120 

266 

567 

60 

47.4 

128 

289 

602 

70 

51.2 

137 

307 

638 

♦ 
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B  =  CeH6  .—{Continued) 


100a;  a 

Po 

P  20 

P40 

Poo 

80 

54.6 

145 

330 

677 

90 

57.9 

155 

353 

738 

100 

61.2 

165 

372 

754 

P  at  80,  100°  (101);  at  10,  20, 
30,  40,  50,  60°  (I02);  at  34.8° 

(71);  cf.  (57,  67,  141);  p  and  p 

at  20  and  90°  QQ7-5). 

B  =  C6H7N  Aniline 
_ P  at  20°  (132) _ 

B  =  C6HioO  Cyclohexanone 
P  at  20°  (123,  133) 

B  =  C6Hi20  Hexahydrophenol 
_ P  at  20°  (127) _ 

B  =  C7Hs  Toluene 
P and  pat  34.8°  (71);c/.  (5  7,  6  7, 

141) 

B  =  C7HsO  m-Cresol 
_ P  at  15°  (136) _ 

B  =  C7H14O  Hexahydrocresols 
_ P  at  15°  (136) _ 

B  =  CsHnN  Dimethylaniline 
P  at  20°  (125,  132) 

B  =  CioHnCl  1-Chlorotetra- 
hydronaphthalene 
_ P  at  20°  (123) _ 

B  =  C10Hi2  Tetrahydronaph- 
thalene  (tetralin) 

P  at  20°  (125,  133) 

ch2o2 

Formic  acid 

B  =  C3H9N  Trimethylamine 
_ (5) 

B  =  C6H6N  Pyridine  (2»  3»  34) 
B  =  C6H7N  Picoline  (34) 

CH3NO2 


Nitromethane 

B  =  C2H6I  Ethyl  iodide  (39) 
P*  in  mm 


IOOxb 

P  60 

P  66 

0 

179 

(222) 

8.06 

312 

367 

16.2 

386 

453 

24.2 

433 

508 

37.2 

470 

557 

73.0 

524 

620 

87.6 

537 

632 

92.6 

531 

625 

100 

513 

607 

*  Calc’d.  values  for  and  pB  at,  65° 
also  given. 


CH4O 

Methyl  alcohol 

B  =  C2H60  Ethyl  alcohol  (101) 
At  PC,  P  (in  mm)  =  zxa.  + 
constant 


t° 

z 

const. 

20 

50 

44 

40 

119 

135 

60 

244 

357 

80 

450 

813 

100 

763 

1701 

P  at  0, 

10,  20,  30, 

40,  50,  60, 

80,  100°,  v.  (102). 

B  =  C3HgO  n-Propyl  alcohol 

P  in 

mm  ±  1  (102) 

IOO.ca 

Po 

P  20 

0 

3.5 

15.1 

10 

5.6 

24.4 

20 

8.2 

37.9 

30 

11.6 

40.5 

40 

14.9 

48.7 

50 

18.2 

56.0 

60 

20.7 

63.8 

70 

22.8 

72.0 

80 

25.3 

80.0 

90 

28.0 

88.0 

100 

31.9 

96.3 

Values 

also  given 

at  10,  30, 

40,  50,  60°. _ 

B  =  C6H5N02  Nitrobenzene 
_ P  at  20°  (i24) _ 

_ B  =  CsHe,  v.  infra _ 

B  =  C6H7N  Aniline 
_ P  at  20°  (132) _ 

B  =  C6H120  Hexahydrophenol 
P  at  20°  (12  7,  128) 

B  =  C6Hi4,  v.  infra 
B  =  C7H60  Benzaldehyde 
_ P  at  20°  (130) _ 

B  =  C7H80  m-Cresol 
_ P  at  15°  (436) _ 

B  =  C7HuO  Hexahydrocresols 
_ P  at  20°  (i 20) _ 

B  =  C8HuN  Dimethylaniline 
P  at  20°  (l32) 

C0HCI3 

Trichloroethylene 

B  =  Cr.HioO  Cyclohexanone 
Pat  20°  (131) 

B  =  Ci0H12  Tetrahydronaph- 
thalene  (tetralin) 

P  at  20°  (137)  


A  =  CH40;  B  =  C6H14  Hexane;  P  in  mm  ( +  1.5)  (104) 


IOOxb . 

. 1  01 

6 . 84 1 

9.21 

14.37|  42. 3| 

51. 0| 

b 

0 

0 

P  * 

/  43.8  . 

. 306 

509  | 

529 

539  |  556 

547  | 

550  309 

*  Slightly  above  critical  soln.  temp. 


A  =  CH40;  B  =  C6H6;  P*  in  mm  (101,  102) 


lOOa^ 

Po 

P  20 

P  40 

P  60 

P  80 

P 100 

0 

26.9 

77 

186 

394 

755 

1344 

10 

36.4 

107 

266 

622 

1208 

2150 

20 

44.1 

128 

329 

742 

1472 

2658 

30 

48.5 

140 

356 

802 

1581 

2845 

40 

48.8 

144 

362 

811 

1611 

2875 

50 

49.1 

146 

365 

816 

1627 

2889 

60 

49.2 

145 

367 

827 

1631 

2894 

70 

48.6 

145 

363 

824 

1622 

2884 

80 

48.3 

142 

348 

782 

1581 

2837 

90 

44. 2 

123 

309 

718 

1490 

2723 

100 

31.9 

94 

254 

601 

1263 

2464 

P  at  10,  20,  30,  40,  60,  80,  100°,  v.  (i«2). 

*  Error:  20,  40°,  +2%;  60°,  -4  to  1.7%;  80,  100°,  0  to  -6%. 


C2HC15 

Pentachloroethane 
B  =  C3H60  Acetone 
_ Pat  20°  (134) _ 

B  =  C3H602  Methyl  acetate 
_ P  at  20°  (134) _ 

B  =  C4H802  Ethyl  acetate 
_ Pat  20°  (134) _ 

B  =  C4H10O  Ethyl  ether 
_ Pat  20°  (I34) _ 

B  =  C6H6;  P  at  20°  (134) 

C2H3N 

Methyl  cyanide 
B  =  C2H60  Ethyl  alcohol  (H6) 

c2h4 

Ethylene 

B  =  C2H60  Methyl  ether  (H) 
P  at  33,  40,  54.5,  76°  (approx.) 


C2H4Br2 

Ethylene  bromide 
B  =  C3H6Br2  1,  2-Dibromo- 
propane  (142);  cf.  (93»  94) 


85.05° 

p  in  mm 

(±1.5) 

IOOxb 

Pa 

PB 

0 

172.6 

0 

2.02 

167.8 

3.2 

14.75 

145.1 

19.9 

30.48 

120.8 

38.1 

41.80 

100.5 

52.9 

62.03 

64.0 

79.3 

80.05 

34.3 

102.5 

91.48 

13.8 

117.1 

96.41 

4.6 

123.8 

100 

0 

127.2 

C2H4C12 

Ethylene  chloride 
B  =  CeHc  (108,  142);  cf,  (93, 
94) 

Ideal  over  9  to  95° 

C2H4C12 

1,  1-Dichloroethane 
B  =  Ci0Hi2  Tetrahydronaph- 
thalene  (tetralin) 

P  at  20°  (137) 


c2h4o 

Acetaldehyde 
B  =  C2H60  Ethyl  alcohol 
P  in  mm  (109)* 


100a;A 

t° 

P 

15.5 

25 

34 

54.5 

25 

398 

82 

25 

699 

30 

40 

398 

48 

40 

699 

16.5 

60 

699 

2.5 

60 

398 

*  g.  v.  for  additional  data. 


c2h4o2 

Acetic  acid 

B  =  C3H9N  Trimethylamine 
(!) 

B  =  C4H802  Butyric  acid 

(55,  56) 

P  of  equimol.  mixtures,  13-52° 

B  =  C5H5N  Pyridine  (2»  3,  34, 
142);  cf,  (93,  94) 

P  and  p  at  80.05° 

B  =  C6H6  (142 );Cf.  (»3,  94)  * 
49.99°,  pinmm(±ca.  1.0) 


1 00  j;a 

Pa 

PB 

1 

60 

3.63 

262. 

9 

4 

39 

7.25 

257. 

2 

8 

35 

11.51 

249. 

6 

11 

38 

14.2 

244 

8 

17 

14 

18.4 

231 

8 

29 

79 

24.8 

211 

2 

36 

96 

28.7 

195 

6 

58 

34 

36.3 

153 

2 

66 

04 

40.2 

135 

1 

84 

35 

50.7 

75 

3 

99 

31 

54.7 

3 

5 

For  P  at,  10,  20,  30,  40,  50,  60, 
70°,  v.  (I02).  For  P  and  p  at 
20,  35°,  V.  (71);c/.  (57,  67,  141). 

*  q.  v.,  for  xA  in  gas  phase;  for 
application  of  Duhem-Margules  equa¬ 
tion. 


B  =  CsHjsN  Triethylamine 
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C  2H4O  2. — (C  continued ) 
B  -  C,H8  Toluene  (142);  c/. 
(93,  94)* 

69.94°,  p  in  mm(  ±ca.  1.0) 


100-Ta 

Pa 

PB 

4.35 

17 

2 

193 

5 

9.42 

30 

5 

186 

1 

17.11 

46 

5 

176 

2 

24.03 

57 

8 

167 

3 

23.80 

69 

3 

155 

7 

40.88 

78 

2 

154 

2 

46.51 

83 

7 

137 

6 

51.40 

88 

2 

130 

7 

59.81 

95 

7 

117 

8 

68.79 

103 

0 

101 

9 

76.90 

110 

8 

84 

8 

87.50 

120 

5 

54 

8 

At  35°  (71);  cf.  (57,  67,  141). 

*  q.  v.  for  in  gas  phase. 


CoH5Br 

Ethyl  bromide 
B  =  C2H5I  Ethyl  iodide  (37, 

140) 

P  at  16.7°  approx,  linear  func¬ 
tion  of  x 


C2H5I 

Ethyl  iodide 

B  =  C4H802  Ethyl  acetate 
(142);  c/.  (93,  94) 

49.99°,  p  in  mm  (+0.8) 


lOOx'A 

Pa 

Pb 

0 

0 

280.4 

5.79 

28.0 

266.1 

10.95 

52.7 

252.3 

19.18 

87.7 

231.4 

23.53 

105.4 

220.8 

37.18 

155.4 

187.9 

54.78 

213.3 

144.2 

63.49 

239.1 

122.9 

82.53 

296.9 

66.6 

90.93 

322.5 

38.2 

100 

353.4 

0 

B  =  C6 

H14  n-Hexane  (39) 

P*  in  mm 

IOO.ca 

P  60 

P  66 

0 

(571) 

670 

4.75 

693 

23.6 

629 

741 

38.2 

640 

749 

48.1 

638 

749 

66.6 

623 

733 

72.7 

613 

721 

84.2 

582 

684 

94.1 

541 

636 

100 

513 

607 

*  PA  and  pB  at  65°,  calc’d.  from 
Duhem-Margules  equation  also  given. 


c2h60 

Ethyl  alcohol 

B  =  C3H80  n-Propvl  alcohol 
(29) 

Ideal  (+ 0.5mm)  at  25° 


B  =  C3H803  Glycerol 
v.  p.  360 


B  =  C4H10O  Ethyl  ether 
P  in  mm  (80)*  v.  also  p.  361 


Wt. 

% 

B 

19° 

18° 

10° 

0° 

O 

CO 

T— 1 

1 

10 

115 

54 

20 

160 

74 

28 

40 

238 

171 

104 

60 

132 

50 

80 

347 

157 

63 

*  Composition  of  gas  phase  (very 
inaccurate)  also  given. 


B  =  CeHsNOs  Nitrobenzene 
(88) 

P  at  20,  30,  40,  50,  60° 


B  =  C6H„,  v.  p.  360 


B  =  C6HioO  Cyclohexanone 
P  at  20°  (133) 

B  =  C7H602  o-Salicylalde- 
hyde 

P  at  20°  (122) 


B  =  C7H8  Toluene  (67,  68) 


100.CA 

P  in  mm 

(+0.1%) 

0 

93.0 

4.20 

141.2 

17.75 

214.8 

30.89 

233.1 

46.13 

242.1 

57.65 

244.2 

66.80 

249.2 

76.27 

248.2 

83.69 

244.4 

88.02 

243.0 

95.99 

230.9 

100 

219.5 

B  =  C7HsO  Cresol  (9);  cf. 
(126,  128) 

p  in  mm  (techn.  B.  P.  196  to 
201°) 


Wt.  % 

A 

Pa 

Wt.  % 

A 

Pa 

0°C 

20°C 

11.1 

0.62 

1.45 

0.21 

14.7 

1.03 

6.08 

1.23 

22.5 

1.59 

13.95 

3.30 

31.9 

2.40 

24.8 

31.7 

6.92 

9.15 

B  =  C7HsO  Anisole  (9) 
p  at  0,  20° 


B  =  CioHnCl  1-Chlorotetra- 
hydronaphthalene 
P  at  20°  (123) _ 

B  =  C10H12  Tetrahydronaph- 
thalene  (tetralin) 
_ P  at  20°  (13  3) _ 

B  =  CioHT.O  ar-Tetrahydro- 
/3-naphthol 
P  at  15°  (1 33) 


C3H5N3O9 

T  rinitroglycerol 
B  =  C3H60  Acetone  (74) 
v.  also  p.  300 
18°,  p  in  mm 


Wt.  %  B 

Pb 

1°6Pa 

0 

0 

10 

30 

135 

20 

54 

89 

30 

76 

40 

95 

35 

50 

112 

20 

60 

129 

70 

142 

6 

80 

150 

90 

157 

100 

162 

0 

C3HcO 

Acetone 

B  =  C3H80  Isopropyl  alcohol 

_ W _ 

B  =  C4H80  Ethyl  methyl 


ketone 

P  in  mm  (88>  89) 


1 00.1'A 

P  20 

P  30 

P4o 

Poo 

0 

77 

121 

188 

300 

20 

116 

168 

246 

358 

30 

126 

184 

269 

390 

40 

138 

201 

294 

421 

60 

158 

234 

338 

485 

70 

163 

247 

359 

517 

80 

168 

257 

381 

553 

100 

186 

285 

425 

621 

B  =  C4H802  n-Butyric  acid 
P  at  20°  (12  3) 


B  =  C4HioO  Ethyl  ether 


P  in  mm  0.0°  (22) 


100-Ta 

P 

Liq. 

Vap. 

0 

0 

70 

15.6 

44.6 

119 

19.2 

43.6 

117 

36.4 

61.7 

142 

51 

67 

150 

61.7 

72.8 

167 

83.5 

86.1 

181 

100 

100 

185 

p  in  mm 

(±1)  (10° 
1  07.5) 

);  cf.  (106, 

lOOx-A 

O 

O 

CM 

Pb 

0 

0 

444 

5.20 

20 

422 

12.71 

42 

394 

24.90 

70 

350 

45.7 

105 

282 

61.2 

127 

224 

66.6 

135 

199 

84.2 

160 

111 

93.6 

175 

46 

97.9 

181 

15 

99.6 

184 

2 

100 

185 

0 

B  =  C4HioO. — ( Continued ) 


IOOja 

PA 

30.00° 

PB 

0 

0 

646 

3.87 

22 

632 

13.27 

66 

571 

25.1 

107 

510 

34.5 

132 

464 

49.6 

167 

390 

65.1 

214 

266 

83.8 

243 

166 

93.4 

267 

71 

95.3 

271 

55 

98.0 

276 

21 

100 

283 

0 

B  =  C6H6N02  Nitrobenzene 
P  at  20°  (124) 


B  =  CcH7N  Aniline 
P  at  20°  (125,  132) 

B  =  Cf,Hi0O  Cyclohexanone 
_ P  at  20°  (133) _ 

B  =  C6H120  Hexahydrophenol 
P  at  20°  (127,  128) 

B  =  C7He02  o-Salicylaldehyde 
_ P  at  20°  (122) _ 

B  =  C7H8  Toluene  (92»  93) 
Comp,  of  vapor  phase 


B  =  C7HsO  Cresol  (9);  cf. 

(126,  129) 

Techn.  B.  P.  196-201° 


Wt.  %  A 

Pa  in 

mm 

0° 

20° 

6.7 

0.76 

2.39 

8.3 

1.20 

3.31 

14.8 

2.71 

7.56 

22.4 

5.30 

15.45 

B  =  C7HsO  Anisole 
p  at  0,  20°  (9) 


B  =  CsHnN  Dimethylaniline 
p  at  15°  (135);  p  at  20°  (132) 

B  =  CioHnCl  1-Chlorotetra- 
hydronaphthalene 
P  at  20°  (123) 

B  =  C10H12  Tetrahydronaph- 
thalene  (tetralin) 
_ P  at  20°  (133) _ 

B  =  C10H12O  ar-Tetrahydro- 
/3-naphthol 
P  at  15°  (133) 


C3H6O2 

Propionic  acid 

B  =  C5H5N  Pyridine  (2.  3,  34) 


C3H6O2 


Methyl  acetate 
B  =  C4H802  n-Butyric  acid 
P  at  20°  (12  3) 

B  =  C4H80>  Ethyl  acetate 
P  in  mm  (±1)  (102) 


100:m 

0 

10 

20 


Po 

25.2 

28.8 

32.7 


P  20 
83.3 
92.5,, 
103.1 
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B  =  C-tHsCb. — ( Continued ) 


IOOxb 

P  0 

P  20 

30 

37.9 

112.5 

40 

41.1 

122.8 

50 

44.2 

132 

60 

47.9 

141 

70 

51.8 

150 

80 

56.0 

159 

90 

60.8 

166 

100 

65.0 

172.5 

Values  also  given  for  P  at  10, 
30,  40,  50,  60,  80,  100°. 

B  =  CoH6,  P  in  mm  (101) 


100  cr  a 

Po 

P  20 

P  40 

P  60 

0 

26.9 

77 

185 

394 

10 

32.3 

94 

228 

473 

20 

40.2 

107 

262 

542 

30 

46.8 

122 

290 

606 

40 

50.4 

134 

312 

662 

50 

54.1 

144 

335 

713 

60 

57.2 

154 

356 

752 

70 

58.2 

162 

375 

787 

80 

60.5 

166 

388 

814 

90 

61.9 

168 

400 

840 

100 

64.i 

171 

407 

854 

P  at  10,  20,  30,  40,  50,  60,  70, 
80,  90,  100°  (too  102). 


B  =  CeH7N  Aniline 
P  at  20°  (132) _ 

B  =  CsHnN  Dimethylaniline 
Pat  20°  (132) _ 

B  =  CioHnCl  1-Chlorotetra- 
hydronaphthalene 
~P  at  20°  (123) 

C3H3O 
Propyl  alcohol 
B  =  C6H6  (102)  P  at  0,  10, 
20,  30,  40,  50,  60,  70° 

C4H8O2 

w-Butyric  acid 
B  =  C6H6>  P  at  20°  (12  3) 

C4H802 

Ethyl  acetate 
B  =  C4H10O  Ethyl  ether 

C1  °2) 

P  at  10,  30,  40,  50°;  P0  and 
P 20  (  ±1  mm);  almost  linear 


B  =  CeHsNCU  Nitrobenzene 
Pat  20°  (124) 


B  =  C6H 

6,  P  in  mm 

±  1  (102) 

IOOza 

Po 

P  20 

0 

26.9 

76.9 

10 

26.9 

86.3 

20 

27.0 

95.8 

30 

27.0 

103.4 

40 

27.1 

106.5 

50 

27.2 

107.3 

60 

27.1 

104.6 

70 

26.9 

101.3 

80 

26.5 

94.3 

90 

26.0 

83.4 

100 

24.6 

73.8 

Also  values  at  10,  30,  40,  50, 
60°. _ 

B  =  Cr.HioO  Cyclohexanone 
_ P  at  20°  (130) _ 

B  =  C6Hi20  Hexahydrophenol 
P  at  20°  (127,  128) 

B  =  C6H1202  Propyl  propion¬ 
ate  (141) 


100xB 

p86  (mm) 

0 

968 

25 

857 

50 

733 

74.6 

610 

100 

480 

B  =  C7H80  ??r-Cresol 
P  at  15°  (136) 


B  =  C7IL4O  Hexahydro- 
cresols 

P  at  15°  (136) 


B  =  C7Hi402  Amyl  acetate 
P  in  mm  +  1  mm  (l°2) 


1 00.rA 

Po 

P  20 

0 

1.0 

6.5 

10 

5.1 

14.0 

20 

8.2 

20.8 

30 

10.9 

29.0 

40 

12.6 

36.3 

50 

14.8 

43.7 

60 

18.1 

50.2 

70 

20.2 

57.1 

80 

22.0 

63.5 

90 

25.1 

69.9 

100 

27.2 

76.5 

Also  values  at  10,  20,  30,  40, 
50,  60,  70°. 


B  =  C10H12  Tetrahydronaph- 
thalene  (tetralin) 

P  at  20°  (137) 

C4H10 

Butane 

B  =  C5H12  Pentane  (16) 

P  and  p  at  25° 

B  =  C6H6;  P  and  p  at  25°  (16) 
B  =  C7H16  w-Heptane  (16) 

P  and  p  at  25° 

C4H10O 

Ethyl  ether 

B  =  C6H5NO2  Nitrobenzene 
P  at  16°  (9»);  cf.  (™);  at  20° 
(124)  


B  =  C6H6  (101) 

At  PC,  P  (in  mm)  =  z.sb  + 


constant 

t° 

z 

const. 

20 

358 

76.5 

40 

726.5 

185.5 

60 

1326 

395 

70 

1758 

551.5 

B  =  C7H602  Salicylaldehyde 
P  at  20°  (i22) 


B  =  C7H80  Cresol 
p  in  mm  (9);  cf.  (126>  129) 


Techn.  B.  P.  196-201° 

Wt.  % 

Pa 

Wt.  % 

Pa 

A 

A 

C 

0 

20 

° 

2.31 

0.61 

0.53 

0.37 

5.86 

1.62 

5.52 

4.18 

10.8 

3.33 

7.00 

6.08 

14.5 

5.22 

9.9 

11.4 

10.4 

13.3 

B  =  C7H80  Anisole  (9) 
p  at  0,  20° 

B  =  C8H803  Methyl  salicylate 
16°  (90);  cf.  (71) 

B  =  C9Hi0O2  Ethyl  benzoate 
Pat  16°  (90);  cf.  (71) 

B  =  CioHi2  Tetrahydronaph- 
thalene  (tetralin) 
_ P  at  20°  (133) _ 

B  =  CioHis  Turpentine 
16°  (90);  cf.  (71) 

c6h12 

Pentane 

B  =  C7Hi6  w-Heptane  (16) 

P  and  p  at  25° 


C6H5Br 

Bromobenzene 
B  =  CoHsCl  Chlorobenzene 
Ideal  at  140°  (140) 

B  =  C6H6  (71);  Cf.  (57,  67,  141) 
P  and  p  at  34.8° 


c6h5no2 

Nitrobenzene 
B  =  C6H6;  P  at  20°  Q24) 

c6h6 

B  =  C6H7N  Aniline  (132) 
_ P  at  20° _ 

B  =  CeH10O  Cyclohexanone 
_ P  at  20°  (133) _ 

B  =  CeHi20  Hexahydrophenol 
_ P  at  20°  (12  7) _ 

B  =  C7H602  Salicylaldehyde 
P  at  20°  (122) _ 

B  =  C7H3  Toluene  (i«i);  cf. 


(73,  102) 


lOOi'A 

Pc 

P  20 

P  40 

0 

9. 

7 

24 

64 

10 

10. 

4 

30 

78 

20 

12. 

2 

36 

94 

30 

14. 

0 

42 

109 

40 

15. 

6 

47 

122 

50 

17 

7 

51 

136 

60 

19. 

6 

56 

148 

70 

21 

8 

62 

158 

80 

23. 

7 

68 

168 

90 

25 

8 

74 

178 

100 

26. 

9 

76 

186 

60-120°,  ideal. 


B  =  C7H80  Cresol 
p  in  mm  (9);  cf.  (126) 
Techn.  B.  P.  196-201° 


Wt.  %  A 

PA 

Wt. 

%  A 

PA 

0 

O 

2< 

T 

1.15 

0.85 

1.70 

3.82 

6.40 

4.75 

3.00 

6.93 

9.20 

7.00 

3.58 

8.05 

12.4 

9.84 

4.60 

7.30 

10.30 

15.20 

B  =  C7H80  Anisole 
P  at  0  and  20°  (9) 


B  =  C7H14O  Hexahydrocresols 
P  at  20°  (12  7,  128) 

B  =  CsHnN  Dimethylaniline 
P  at  20°  (l  32) 

B  =  C10H12  Tetrahydronaph- 
thalene  (tetralin) 

P  at  20°  (133) 

c6h6o 

Phenol 

B  =  C7HsO  Cresol,  ideal  (23) 

C6Hi2 

Cyclohexane 

B  =  C11H20  1-Methyldecahy- 
dronaphthalene 
_ P  at  20°  (123) _ 

B  =  CnHjo  2-Methyldecahy- 
dronaphthalene 
_ P  at  20°  (123) _ 

B  =  C12H22  1,  6-Dimethyl- 
decahydronaphthalene 
_ P  at  20°  (123) _ 

B  =  Ci2H22  2,  6-Dimethyl- 
decahydronaphthalene 
P  at  20°  (123) 

c6h14 

Hexane 

B  =  C8H18  Octane  (»44) 


IOOxb 

Pao  (mm) 

0 

1062 

23 

861 

50 

618 

75 

330 

100 

174.8 

B  =  C10Hi2  Tetrahydronaph- 
thalene  (tetralin) 

P  at  20°  (133) 


c7h8 

Toluene 

B  =  C7H80  wi-Cresol 
_ P  at  15°  (136) _ 

B  =  C8Hio  Ethylbenzene  (i  4i) 


100.ru 

Pus  (mm 

0 

965 

25 

813 

50 

692 

75 

565 

100 

456.6 

290 


INTERNATIONAL  CRITICAL  TABLES 


C7H12 

Methylcyclohexene  (Mix.) 

B  =  C11H20  1-Methyldecahy- 
dronaphthalene 

_ Pat  20°  (123) _ 

B  =  C„H20  2-Methyldecahy- 
dronaphthalene 

_ Pat  20°  (123) _ 

B  =  C12H22  1,  6-Dimethyl- 
decahydronaphthalene 
_ P  at  20°  (123) _ 

B  =  C12H22  2,  6-Dimethyl- 
decahydronaphthalene 
P  at  20°  (123) 

C7Hh 

Methylcyclohexane 
B  =  C11H20  1-Methyldecahy- 
dronaphthalene 

_ P  at  20°  (123) _ 

B  =  C11H20  2-Methyldecahy- 
dronaphthalene 

_ P  at  20°  Q2  3) _ 

(6)  Aqueous  Systems 

B  =  HC1,  v.  p.  258,  293,  301,  361 
B  =  HBr,  v.  p.  258,  306,  361 
B  =  HI,  v.  p.  258,  306 
B  =  S02,  v.  p.  258,  302,  361 
B  =  H2S04,  v.  p.  293,  302 


B  =  NH3  (138);  cf.  (144) 

The  total  vapor  pressure  for 
any  composition  and  for  any 
temperature  between  0  and 
90°C  may  be  computed  with  the 
aid  of  the  empirical  equations 
T 

9  ~  1  +  0.7036(1  -  xBz) 

and 

z  =  (x B  +  0.05)44  (1.347  - 

2.9xb  +  1.774) 


B  =  C12H22  1,  6-Dimethyl- 
decahydronaphthalene 
P  at  20°  (12  3) 

B  =  C12H22  2,  6-Dimethyl- 
decahydronaphthalene 
Pat  20°  (123) 


CsHi6 

1,  3-Dimethylcyclohexane 
B  =  C11H20  2-Methyldecahy- 
dronaphthalene 
P  at  20°  (12  3) 

B  =  CnH2o  1-Methyldecahy- 
dronaphthalene 
P  at  20°  (123) 

B  =  C12H22  1,  6-Dimethyl- 
decahydronaphthalene 
Pat  20°  (12  3) 

B  =  C12H22  2,  6-Dimethyl- 
decahydronaphthalene 
_ P  at  20°  (123) _ 

in  which  T  is  the  absolute  tem¬ 
perature  of  the  solution  of  com¬ 
position  1 00.cB  mole  %  NH3, 
and  9  is  the  absolute  temper¬ 
ature  at  which  pure  liquid  NH3 
( q .  v.)  has  the  same  vapor  pres¬ 
sure  as  the  solution. 

The  partial  vapor  pressure 
of  H20  (0-90°)  may  be  com¬ 
puted  from  the  empirical  rela¬ 
tions: 

pA  =  (1  -  a).rAPo 
a  =  O.Izb  for  m  <  0  53 
a  =  0.055zb  for  xb  >  0.53 
Po  =  the  vapor  pressure  of  pure 
H20  at  the  same  temperature. 
v.  also  p.  259  and  362. 

B  =  HN03,  v.  p.  304  and  309 
B  =  H3PO4,  v.  p.  293 
B  =  HCN,  v.  p.  261  and  365 


B  =  CH20  Formaldehyde  (64) 
pB  in  mm 


^Wt.  %B 
t° 

1 

5 

10 

15 

20 

25 

30 

35 

0 

(0.037) 

0 

O 

0 

0 

09  s 

0 

12o 

0 

14i 

O.I62 

20 

(0.18) 

0 

35i 

0 

487 

0 

.  6O0 

0 

714 

(0.83) 

35 

(0.13) 

0.605 

1 

15o 

1 

58 

1 

96 

2 

28 

2.575 

2.85 

45 

(1.20) 

2 

21 

3 

11 

3 

.89 

4 

56 

5.14 

5.72 

B  =  CH202  Formic  acid,  v.  p. 

B  =  CH40. — ( Continued ) 

364 

100.rB 

Pa 

Pb 

B  =  CH4O  Methyl  alcohol  (4 1 9) 

47.0 

31.5 

141.6 

p  in 

mm  ( +ca 

0.9) 

55.8 

27.3 

158.4 

IOOzb 

Pa 

Pb 

68.9 

20.7 

186.8 

39.9° 

86.0 

10.1 

225.2 

0 

54.7 

0 

100 

0 

260.7 

14.99 

39.2 

66.1 

59.4° 

17.85 

38.5 

75.5 

0 

145.4 

0 

21.07 

37.2 

85.2 

22.17 

106.9 

210.1 

27.31 

35.8 

100.6 

27.40 

102.2 

240.2 

31.06 

34.9 

108.8 

33.24 

96.6 

272.1 

40.1 

32.8 

127.7 

39.80 

91.7 

301.9 

B  =  CH4O. — ( Continued ) 


100% 

Pa 

Pb 

47.08 

84.8 

335.6 

55.5 

76.9 

373.7 

69.2 

57.8 

439.4 

78.5 

43.8 

486.6 

85.9 

30.1 

526.9 

100 

0 

609.3 

B  =  C2H402  Acetic  acid 
v.  p.  306 

B  =  C2HcO  Ethyl  alcohol 
(23,  31,  119,  139);  cf.  (57>  6°) 

Log  pA  or  log  pB  for  any  given 
composition  is  a  linear  function 


l +  2/3.1 

values  in  the  following  table. 


t.  %  B 

Pa 

Pb 

20° 

0 

17.5 

0.0 

10 

16.8 

(6.7) 

20 

15.9 

(12.6) 

30 

15.1 

(17.1) 

40 

14.7 

20.7 

50 

14.5 

23.5 

60 

14.1 

25.6 

70 

13.1 

28.0 

80 

11.3 

31.2 

90 

7.5 

35.8 

98 

1.9 

42.3 

100 

0.0 

43.6 

O 

O 

0 

54.3 

0.0 

10 

51.6 

26.9 

20 

47.6 

43.5 

30 

46.2 

54.7 

40 

45.5 

62.5 

50 

44.6 

68.2 

60 

42.9 

74.8 

70 

40.5 

82.8 

80 

35.9 

91.8 

90 

24.7 

106.4 

98 

6.5 

123.0 

100 

0.0 

134 

55° 

0 

117 

0.0 

10 

110.7 

59.3 

20 

104. 0 

94.4 

30 

100.5 

114.8 

40 

98.8 

130.8 

50 

97.3 

142.6 

60 

94.4 

155.6 

70 

89.1 

172.6 

80 

77.6 

192.8 

90 

52.5 

223.9 

98 

14.3 

262.4 

100 

0.0 

283 

75° 

0 

287 

0 

10 

276 

144.0 

20 

261 

218.8 

30 

254 

269.2 

40 

245 

305 

50 

241 

336 

60 

235 

365 

70 

224 

405 

B  =  C2H60. — ( Continued ) 


Wt.  %  B 

Pa 

Pb 

80 

191.4 

454 

90 

130.3 

527 

98 

34.7 

625 

100 

0.0 

667 

B  =  C3H0O  Acetone  (”0); 


Cf.  (1°3) 
p  in  mm  ( ±4) 


IOOzb 

25° 

CO 

O 

O 

45° 

60° 

Pa* 

0.0 

23 

31 

71 

149 

3.33 

27 

34 

76 

149 

7.20 

27 

34 

70 

143 

11.7 

25 

30 

66 

134 

17.1 

24 

34 

71 

145 

23.6 

22 

29 

62 

129 

31.8 

28 

35 

67 

126 

42.0 

23 

29 

59 

116 

55.4 

16 

20 

47 

102 

73.7 

17 

21 

45 

97 

100 

0 

0 

0 

0 

Pi 

B* 

0.0 

0 

0 

0 

0 

3.33 

38 

47 

101 

190 

7.20 

77 

96 

192 

342 

11.7 

105 

134 

253 

443 

17.1 

125 

157 

293 

495 

23.6 

146 

182 

329 

553 

31.8 

152 

189 

346 

588 

42.0 

164 

205 

369 

624 

55.4 

182 

225 

400 

672 

73.7 

192 

236 

423 

711 

100 

229 

281 

505 

860 

*  For  data  at  35.  40,  50,  55°,  v.  (» 1 »). 


B  =  C3H602  Propionic  acid 
P  in  mm  (  ±2)  (60) 


100zb 

7.48 

19.1 

43.2 

P  20 

18 

17 

16 

P  40 

52 

51 

47 

P  60 

147 

143 

130 

P  80 

353 

355 

315 

P 100 

765 

750 

687 

For  additional  data,  see  (60). 


B  =  C3H602  Methyl  acetate 
56.9°,  p  in  mm  (74);  cf.  (143) 


v.  also  p.  364, 

365 

100zb 

Pa 

Pb 

65* 

121 

633 

75 

111 

654 

85 

96 

678 

90 

78 

698 

100 

0 

760 

*  Saturated  solution. 


B  =  C3HsO  e-Propyl  alcohol 
( 1 1  9 )  ;  cf.  (57,  60) 
v.  also  p.  365 


p  in  mm  ( ±  1) 

IOO.cb 

Pa 

30.3° 

Pb 

0 

32.2 

0 

8.66 

29.3 

16.3 

15.77 

29.8 

17.2 

39.02 

28.5 

00 
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B  =  C3H80. — ( Continued ) 
100%  |  pA  |  Pb 
30.3°. — ( Continued ) 


55.5 

100 

0 

9.04 

15.97 

30.47 

41.14 

55.5 

73.9 

82.0 

100 

0 

8.87 

15.81 
30.28 

47.82 
55.5 
73.9 
82.0 

100 

0 

8.56 

15.58 

30.12 

47.82 

55.5 

73.9 

82.0 

100 


27.2 
0 

49.9° 

92.0 

87.2 
87.0 
84.5 
83.0 

78.2 

60.9 

49.2 
0 

65.9° 

195.6 

187.2 

187.6 
180.1 

171.3 

162.3 

124.7 
99.0 

0 

79.8° 

352.6 

342.3 

339.7 

324.9 

306.9 

290.3 

218.4 
171.2 

0 


19.8 

28.5 

0 

49.2 

51.7 

54.6 

57.4 

60.2 

68.4 
72.1 
90.0 

0 

105.5 

108.5 

119.1 

128.7 

135.1 

153.1 

162.2 

198.8 

0 

187.7 

199.9 
222.1 

238.8 

251.4 
288.2 
308.0 

374.6 


B  =  C3Hs03  Glycerol 
P  in  mm,  at  25°  (27);  at  100° 
(3S);  v.  also  p.  310 


Wt.  % 
B 

P26 

Wt.  % 
B 

P 100 

0 

23.7 

0 

760 

15.5 

23.0 

10 

740 

25 

22.0 

25 

704 

35 

20.2 

40 

657 

50 

17.4 

65 

553 

60 

14.8 

75 

450 

75 

10.5 

80 

396 

83 

8.0 

85 

326 

92 

4.0 

90 

247 

98 

0.4 

98 

107 

|  100 

64 

B  =  C-iHsO  Methyl  ethyl 


73.6 

ketone 
°,  p  in  mm 

(74) 

100:cB 

PA 

Pb 

58.72* 

263 

495 

65 

259 

501 

70 

252 

508 

80 

216 

532 

90 

146 

568 

100 

0 

619 

*  Saturated  solution. 

B  =  C4H802  n-Butyric 
'  acid 
P  in  mm  (30) 


lOOZB 

Po 

P 18.  2 

P  68.7 

0 

4.57 

15.67 

140.6 

9.6 

4.18 

14.10 

140.9 

23.4 

3.79 

12.42 

134.9 

38.0 

2.96 

10.24 

123.2 

52.6 

2.26 

9.2 

100 

(0.12) 

0.7 

(9.5) 

P  in  mm 

(±2)  (60) 

IOOxb 

6.67 

17.3 

32.9 

P  20 

18 

19 

17 

P  40 

49 

55 

46 

P  60 

155 

150 

145 

P  80 

360 

356 

346 

P 100 

775 

762 

741 

B  =  C6H60  Phenol 
P  in  mm  (  ±  1)  (104) ;  v.  also  p.  365 


For  additional  data,  v.  (60). 


B  =  C4H10O  Isobutyl  alcohol 
v.  p.  365 

B  =  C6H6N  Pyridine  (142); 
cf.  (93>  94) 

80.05°,  p  in  mm 


100.CA 

Pa 

Pb 

0 

0 

239 

10 

109 

201 

25 

201 

163 

58 

308 

124 

78 

333 

107 

89 

335 

103 

95 

336 

93 

100 

355 

0 

B  =  C5H802  Acetylacetone 
v.  p.  365  


B  =  CeERNCL  Nitrobenzene  (18) 


1  OO.cb 


2.51  |  4.70  |  7.74|  14 . 97|  31 . 65|  44. 8|  85.6 


|223.8|  233.71  224,2]  224  [  222  ]  224  |211.3[  175 


*  Slightly  >  crit.  soln.  temp. 


P  in  mm  (6S) 


1  00-tb 

P  76  | 

P77 

P  79 

P  81 

P  83 

P85 

0 

289 

314 

340 

369 

400 

433 

1 

293 

318 

344 

373 

403 

436 

2 

294 

319 

345 

374 

405 

438 

4 

294 

319 

345 

374 

405 

438 

17 

294 

319 

345 

374 

404 

438 

39 

268 

289 

310 

336 

364 

397 

50 

201 

223 

245 

267 

290 

311 

B  =  C7H7NO2  o-Nitrotoluene  (l8) 


t° 

Wt.  %  A 

Wt.  %  A 
(vap.) 

104  Wt. 

A/cm3  (vap.) 

104  Wt. 
B/cm3  (vap.) 

183.9 

5.20 

62.97 

56.07 

32.97 

237.0 

15.5 

66.59 

143 . 8 

72.15 

252.2 

83.0 

78.71 

200.0 

54.09 

230.0 

92.1 

79.06 

147.7 

38.69 

194.3 

96.2 

88.26 

80.08 

10.61 

II.  THREE-COMPONENT  SYSTEMS 


37.5  Wt.  % 

P 

soln. 

t° 

(mm) 

Isobutyric  acid  ( 

23.02 

21.6 

(27)  l 

29.02 

30.6 

h2o 

B  =  CH4O  (60);  Cf.  (57) 
Methyl  alcohol 
C  =  various  salts 
B  =  C2H60  Ethyl  alcohol 
20°  (I39) 

C  =  C3Hs03  Glycerol 
5  g-mol  G/lOOOg  (A  +  B) 


C  =  C7H8O. — ( Continued ) 

1  g-mol  C/lOOOg  equimol.  mix¬ 
ture  (A  +  B) 


lOOiCB 

PA 

Pb 

0 

15.5 

0 

16.3 

13.5 

18.1 

27.7 

12.6 

23.0 

42.5 

10.9 

26.8 

70.0 

7.2 

31.5 

90.4 

3.5 

35.9 

98.0 

38.3 

Wt.  %  A  =  62,  Wt.  %  B  =  38 


C  Mol/1 . 

0 

0.263 

Pa  (mm) . 

17.2 

16.3 

Pb  (mm) . 

20.2 

21.1 

Wt.  %  A 

104  Wt. 

104  Wt. 

Wt.  %  A 

(vap.) 

A/cm3  (vap.) 

B/cm3  (vap.) 

175.1 

5.60 

57.87 

44.54 

32.43 

188.6 

6.95* 

58.64 

54.31 

38.31 

212.0 

10.10 

60.05 

88.65 

58.98 

228.1 

16.00 

65.37 

117.7 

62.35 

233.2 

82.30 

77.90 

146.4 

41.71 

224.8 

87.00 

81.70 

133.2 

29.66 

172.7 

96.2 

89.70 

66.11 

73.00 

*P  =  11.43  atm.  (calc’d.). 


C  =  C4Hi0O  Ethyl  ether,  v.  p. 
_ 377 _ 

C  =  (a)  C7H602  Benzoic  acid 
( b )  C7H603  Salicylic  acid 
1  g-mol  C/lOOOg  equimol.  mix¬ 
ture  (A  +  B),  p  in  mm  ( ±5%) 


C 

None 

c7h6o2 

c7h6o3 

Pa 

13.7 

13.9 

14.4 

Pb 

27.9 

25.6 

26.0 

C  =  C7H80  Benzyl  alcohol 
Mol  C/lOOOg  equimol.  mixture 


Mol  C 

Pa 

Pb 

0 

13.6 

27.9 

1 

14.0 

25.8 

3 

14.3 

22.2 

6 

14.1 

19.7 

10 

14.1 

17.8 

Mol  C 

None 

1  g-mol 

Pa 

13.7 

14.0 

Pb 

27.9 

25.8 

Mol  C/lOOOg  (A  + 

20  Mol  % 

B) 

Mol  C 

Pa 

Pb 

0 

16.9 

20.0 

0.5 

15.9 

18.1 

1 

15.3 

17.0 

2 

16.3 

15.4 

3 

16.9 

13.8 

Wt.  %  A 

=  62,  Wt. 

%  B  =  38, 

p  in  mm 

Mol/1  C 

0 

0.048 

PA 

17.2 

14.0 

PB 

20.2 

16.6 

C  =  (a)  C7H9N  p-Toluidine 

( b )  C8H802  Phenylacetic 
acid 

(c)  C8H9NO  Acetanilide 

(d)  C8HioO  Phenylethyl 
alcohol 

(e)  Ci2Hi602  Amyl 
benzoate 

1  g-mol  C/lOOOg  equimol.  mix¬ 
ture  (A  +  B)  p  in  mm  (+5%) 


C 

Pa 

Pb 

None 

13.7 

27.9 

(a) 

14.2 

25.0 

(h) 

13.9 

26.0 

(c) 

14.0 

25.3 

(d) 

13.9 

25.9 

(e) 

14.5 

26.5 
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B  =  C2ELO. — ( Continued ) 

C  =  C 12H220 1 1  Sucrose 
Wt.  %  A  =  62,  Wt.  %  B  =  38, 
■p  in  mm 


Mol/l  C 

0 

0.072 

Va 

17.2 

14.6 

PB 

20.2 

21.3 

B  =  C3H602  Methyl  acetate 
C  =  Ci2H22Ou  Sucrose  (143) 


B  =  CeHcO  Phenol 
C  =  C6H7N  Aniline,  v.  p.  379 

ecu 

B  =  C2H4Br2  Compn.  of  the 
vapor  phase 
C  =  C;H8  Toluene  (97) 

B  =  C2H60  Ethyl  alcohol 
C  =  C6H6  Benzene,  v.  p.  375 

B  =  C3H60  Acetone  (7S) 

C  =  C6H3N307  Picric  acid 
v.  p.  375 

C  =  CsH9NO  Acetanilide  (7  5) 
v.  p.  375 

B  =  C3HsO,  Methylal  (75) 

C  =  C6H3N307  Picric  acid 
v.  p.  375 


C  =  Ci0H8  Naphthalene  (75) 
v.  p.  375  


B  = 

=  C4H10O  Ethyl  ether 

C  = 

Cr,H3N307  Picric  acid 

v.  p.  375 

C 

=  C10H3  Naphthalene 

v.  p.  375 

C 

=  Ci0H16O  Camphor 

v.  p.  375 

CHCI3 

Chloroform 

B  =  C4H10O  Ethyl  ether 
C  =  CcH3N307  Picric  acid 
v.  p.  375 


C 

=  CgH9NO  Acetanilide 

v.  p.  375 

C 

=  C10H3  Naphthalene 

*0 

CO 

d 

CoH402  (55,  56) 

Acetic  acid 

B 

=  C4Hs02  Butyric  acid 

C 

=  CsH]o02  Valeric  acid 

C 

=  Ci0H20O2  Capric  acid 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(i)  Alluard,  6,  1:  243;  64.  (2)  Andr4,  34,  125:  1187;  97.  (3)  Andr6,  34,  126 : 
1105;  98.  (4)  Atkins,  4,  117:  218;  20.  (s)  Bachmann,  93,  100 :  1;  17.  (6) 
Baly,  3,  49:  517;  00.  (7)  Baume  and  Robert,  34,  169:  968;  19.  (8)  Beck¬ 
mann  and  Faust,  7,  89  :  235;  14.  (9)  Berl  and  Schwebel,  92,  35  :  189;  22. 

(10)  Blfimcke,  8,  34:  10;  88.  (ll)  Briner  and  Cardoso,  34,  144:  911;  07.  4 8,  6: 

641;  08.  (12)  Brown,  4,  35:  547;  79.  (13)  Brown,  4,  39:  304;  81.  (14) 
Brown,  4,  39:  517;  81.  (15)  Buchner,  64V,  26:  388;  17.  (18)  Calingaert 
and  Hitchcock,  1,  49:  750;  27.  (17)  Campbell,  83,  11:  91;  15.  (18)  Cam- 

petti  and  Del  Grosso,  59,  6:  379;  13.  (19)  Carveth,  50,  3:  193;  99. 

(20)  Chavanne,  27,  27:  205;  13.  (21)  Chavanne,  34,  158:  1698;  14.  (22) 

Cunaeus,  7,  36:  232;  01.  (23)  Dobson,  4,  127:  2866;  25.  (24)  Dolezalek 

and  Schulze,  7,  83  :  45;  13.  (2S)  Dolezalek  and  Schulze,  7,  98 :  395;  21.  (28) 

Doroshevskii  and  Polanskii,  7,  73:  192;  10.  53,  42:  109,  1448;  10.  (27) 

Drucker  and  Moles,  7,  75:  405;  10.  (28)  Ebersole,  50,  5:  239;  01.  (29) 

Evans,  45,  8:  260;  16. 

(30)  Faucon,  6,  19:  70;  10.  (31)  Foote  and  Scholes,  1,  33:  1309;  11.  (32)  Fox 

and  Barker,  54,  36:  842;  17.  (33)  Friedel,  27,  24:  160,  241;  75.  (34) 
Gardner,  25,  23:  1587;  90.  (38)  Gerlach,  91,  24:  110;  85.  (38)  Guglielmo, 
22,  11:294;  92.  1II:239;92.  (37)  Guthrie,  3,  18  :  495;  84.  (38)  Hackspill 

and  Grandadam,  14,  5 :  218;  26.  (39)  Halban,  7,  84  :  128;  13. 

(40)  Hartmann,  64V,  7:  106;  98.  168,  No.  43.  (41)  Haywood,  1,  21:  994;  99. 

(42)  Haywood,  50,  3:  317;  99.  (43)  Hill,  4,  101:  2467;  12.  (44)  Holley,  1, 

24:  448;  02.  (45)  Holley  and  Weaver,  1,  27 :  1049;  05.  (46)  Hollmann,  7, 

43:  129;  03.  (47)  Holst  and  Hamburger,  7,  91 :  513;  16.  (48)  Inglis,  67,  20 : 

152;  06.  (4  9)  Ingold,  4,  123:  885;  23. 


(5  0)  Innes,  4,  81:  682;  02.  113:410:18.  (5I)  Jackson  and  Young,  4,  73  :  922; 

98.  (52)  Jana  and  Gupta,  1,  36:  115;  14.  (53)  Jones,  54,  38:  362T;  19. 

(54)  Kablukow,  Solomonow  and  Galine,  7,  46:  399;  03.  (55)  Kahlbaum, 

149,  31:  133;  94.  (56)  Kahlbaum,  7,  13 :  14;  94.  (56.6)  Klemenc  and  Kohl, 

University  of  Vienna,  0.  (87)  Kohnstamm,  7,  36:  41;01.  (88)  Kohnstamm 

and  van  Dalfsen,  64V,  10:  167;  02.  (59)  Kohnstamm  and  Timmermans,  64P, 

13:  865;  11. 

(60)  Konowalow,  8,  14:  34;  81.  (61)  Kuenen,  7,  37:  485;  01.  (62)  Le  Bel,  34, 

88:  912;  79.  (63)  Lebo,  1,  43 :  1005;  21.  (64)  Ledbury  and  Blair,  4,  127  : 

2832;  25.  («5)  van  der  Lee,  7,  33 :  622;  00.  (66)  de  Leeuw,  7,  77 :  284;  11. 

(6  7)  Lehfeldt,  3,  46:  42;  98.  («8)  Lehfeldt,  7,  29:  498;  99.  («9)  Lewis,  54, 

41:  97T ;  22. 

(7«)  Lewis  and  Storch,  1,  39:  2544;  17.  (71)  Linebarger,  1,  17:  690;  95.  (72) 

Magnus,  8,  38:  481;  36.  (73)  Mangold,  75,  102  Ha :  1071;  93.  (74)  Mar¬ 
shall,  4,  89:  1350;  06.  (75)  Michaud,  Thesis,  Paris,  1916.  16,  6:  223;  16. 

(7  6)  Michels,  64V,  31:  53;  23.  (77)  Miller,  60,  1 :  633;  97.  (78)  Narbutt, 

7,  53:  697;  05.  (79)  Noyes  and  Warfel,  1,  23:  463;  01. 

(6°)  Olmer,  27,  29:  382,  385;  21.  (8l)  Parks  and  Schwenck,  50,  28:  720;  24. 

(82)  Pascal,  Dupuy,  Ero  and  Garnier,  27,  29:  9;  21.  (83)  Perman  and 

Price,  83,  8:  68;  12.  (84)  Pettit,  50,  3:  349;  99.  (85)  Pound,  4,  99:  698;  11. 

(66)  Pratolongo,  22,  30  II:  320;  21.  (87)  Pratolongo,  22,  30  II:  419;  21. 

(88)  Price,  4,  107:  188;  15.  (89)  Price,  4,  115:  1116;  19. 

(")  Raoult,  7,  2:  353;  88.  (9»)  Regnault,  151,  26:  724;  62.  (92)  Rosanoff 

and  Bacon,  1,  37:  301;  15.  (93)  Rosanoff,  Bacon  and  Schulze,  1,  36:  1993; 

14.  (94)  Rosanoff,  Bacon  and  White,  1 ,  36:  1803;  14.  (9S)  Rosanoff  and 

Eas'ey,  1,  31:  953;  09.  (96)  Rosanoff  and  Easley,  7,  68:  641;  10.  (97) 

Rosanoff,  Schulze  and  Dunphy,  1,  36:  2480;  14.  (98)  Roscoe,  13,  125:  319; 

63.  (")  Ryland,  11,  22:  384;  99. 

(1")  Sameshima,  1,  40:  1482,  1503;  18.  (191)  Schmidt,  7,  99:  71;  21.  0®2) 

Schmidt,  7,  121:  221;  26.  G®3)  Schreinemakers,  7,  39:  485;  02.  G04) 

Schukarew,  7,  71:  90;  10.  G®9)  Schulze,  1,  36:  498;  14.  G06)  Schulze, 

7,  86:  309;  14.  G®7)  Schulze,  8,  59:  73;  19.  G07-8)  Schulze,  7,  97:  388;  21. 

(108)  Schulze  and  Hock,  7,  86:  445;  14.  G®9)  Smits  and  de  Leeuw,  64V,  19  : 

283;  10. 

(140)  Taylor,  50,  4:  290,  355,  675;  00.  G11)  Thayer,  50,  2:  382;  98.  (H>) 

Thayer,  50,  3:  36;  99.  C1 1 3)  Thiel  and  Caspar,  7,  86:  257;  14.  G14) 
Thomas,  54,  41:  33;  22.  G*  1 5)  Tyrer,  4,  101 :  81,  1104;  12.  (»»«)  Vincent 
and  Delachanal,  6,  20:  207;  80.  (1I7)  Vrevskii,  53,  32:  593;  00.  (118) 

Vrevskii,  53,  43:  1446;  11.  (119)  Vrevskii,  7,  81:  1;  12. 

(120)  Waentig  and  Pescheck,  7,  93:  529;  19.  (121)  Wanklyn,  5,  12:  534;  63. 

G  2  2 )  Weissenberger,  Henke  and  Bregmann,  57,  46  :  471;  26.  (123)  Weissen- 

berger,  Henke  and  Katschinka,  93,  153:  33,  41;  26.  G24)  Weissenberger, 

Henke  and  Kawenoki,  52,  113:  171;  26.  (125)  Weissenberger,  Henke  and 

Schuster,  93,  152  :  325;  26.  G  26)  Weissenberger  and  Piatti,  57,  45  :  187,  281 ; 

25.  (127)  Weissenberger  and  Schuster,  57,  45:  413;  25.  (128)  Weissen¬ 
berger  and  Schuster,  57,  45:  437;  25.  (129)  Weissenberger  and  Schuster, 

57,  46:  157;  25. 

(130)  Weissenberger,  Schuster  and  Henke,  57,  46:  47;  25.  ( 1 3 1 )  Weissenberger, 

Schuster  and  Henke,  57,  46:  57;  25.  G32)  Weissenberger,  Schuster  and 

Lielacher,  57,  46:  301;  26.  (133)  Weissenberger,  Schuster  and  Mayer, 

57,  45 :  449;  25.  G 34 )  Weissenberger,  Schuster  and  Pamer,  57,  46  :  281,  291 ; 

26.  G35)  Weissenberger,  Schuster  and  Schuler,  57,  45:  425;  25.  (13«) 

Weissenberger,  Schuster  and  Wojnoff,  57,  46:  1;  25.  (137)  Weissenberger, 

Schuster  and  Zack,  92,  39:  270;  26.  (138)  Wilson,  86,  No.  146:  25.  (139) 

Wright,  4,  121 :  2251;  22.  123  :  2493;  23. 

(140)  Young,  4,  81:  768;  02.  ( 1 4 1 )  Young  and  Fortey,  4,  83:  45;  03.  (142) 

Zawidsky,  7,  35  :  129;  00.  (143)  McKeown  and  Stowell,  4,  1927:  97.  (,44) 

Mittasch,  Kuss  and  Schlueter,  93,  159  :  1;  26.  (149)  Parks  and  Chaffee,  50 , 

31:  439;  27. 


TWO-PHASE  LIQUID— VAPOR  ISOTHERMAL  SYSTEMS,  VAPOR-PRESSURE  LOWERING* 
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; p  =  partial  vapor  pressure  of  the  solvent  from  the  solution. 
p0  =  its  vapor  pressure  in  the  pure  state  at  the  same  tem¬ 
perature. 

For  values  of  p0  consult  the  section  on  vapor  pressures  of  pure 
liquids,  p.  201,  202,  213. 

*  See  also  “Partial  Vapor  Pressures”  p.  284,  and  “P-T-X  Relations”  p.  351. 


AQUEOUS  SOLUTIONS 

(Standard  arrangement,  v.  p.  viii) 

The  quantities  appearing  in  the  tables  are  M,  the  number  of 
gram-formula  weights  of  solute  per  1000  g  H20,  and  1 00R  = 

Within  the  accuracy  of  the  data,  the  relation 
between  M  and  1007?  is  linear  between  values  marked  with  an 

in  01 

arrow,  thus 

A  .  £ 
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Two-Component  Systems 


HC1 

M  I  100 A 


24.95°  (24) 


0.05 

2.80 

0.10 

3.00 

0.20 

3.20 

0.4 

3.42 

0.6 

3.56 

1.5, 

4.13 

3.6, 

5.63 

H2SO4 

25° 

(19) 

0.1 

3.47 

0.2 

3.49 

0.3 

3.52 

0.5 

3.58 

0.7 

3.64 

0.9 

3.73 

1.1 

3.82 

1.3 

3.93 

1.7 

4.20 

1.8 

4.27 

NH4NO3 

v.  also  p.  362 

O 

O 

(37) 

11.5 

1.51 

19.0 

1.54 

60° 

(37) 

11.5 

1.75 

19.0 

1.47 

00 

O 

O 

(37) 

11.5 

1.99 

19.0 

1.40 

100c 

(48) 

0.6 

3.10 

0.7 

2.88 

1.5 

2.79 

2.5 

2.76 

4.0 

2.72 

5.0 

2.69 

6.5 

2.61 

12 

2.27 

15 

2.10 

24 

1.77 

NH4CI 

v.  also  p.  362 

30-95° 

(47,  48) 

1.0 

2.70 

3.0 

3.01 

4.0 

3.06 

5.0 

3.03 

9.5, 

2.81 

100° 

2.0 

3.06 

4.0 

3.12 

5.0 

3.12 

7.5 

2.95 

11.5 

2.77 

NH4OCl 

Hydroxylamine 

hydrochloride 


M  |  100/2 

100°  (48) 


1.5 

3.0 

6.0 

3.0o 

2.98 

2.92 

NH4Br 

v.  also  p.  363 

40-95° 

(47,  48) 

2.0 

3.14 

3.0 

3.22 

5.0 

3.22 

100° 

1.2 

3.1o 

2.5 

3.27s 

3.0 

3.27 

4.0 

3.25 

6.0 

3.21 

12  , 

2.91 

NHJ 

100°  (48) 


0.8 

3.29 

1.8 

3.27 

3.0 

3.39 

4.0 

3.45 

4.5 

3.45 

6.5 

3.40 

10.5 

3.19 

14.5 

2.95 

NH4HSO4 

100c 

(48) 

1.0 

3.04 

2.5 

3.09 

3 . 5 

3.12 

5.0 

3.11 

9.0 

2.95 

12.0 

2.78 

(NH4)2S04  (47>  48) 


v.  also  p.  363 

Or 

O 

0 

1.2 

3.33 

2.3 

3.29 

3.0 

3.32 

60° 

2.3 

3.27 

3.0 

3.29 

e 

5° 

2.3 

3.26 

3.0 

3.275 

0° 

1.2 

3.24 

2.3 

3.245 

3.0 

3.24 

75° 

2.3 

3.21 

3  0 

3.22 

00- 

O 

O 

1.2 

3.20 

40 

3.21 

85° 

1.2 

3.17 

2.3 

3.17 

*  0 

3.18 

M 

100/2 

CD 

O 

0 

1.2 

3.15 

2.3 

3.14 

3.0 

3.15 

95° 

1.2 

3.10 

2.3 

3.11 

3.0 

3.10 

100° 

0.4 

2.88 

0.8 

3.11 

1.5 

3.11 

2.5 

3.05 

3.3 

3.03 

4.5 

3.07 

5.0 

3.09 

5.5 

3.11 

6.0 

3.10 

(NH4)2s2o6 

100c 

(48) 

0.5 

3.56e 

1.5 

3.77 

2.0 

3.84 

3.0 

3.93 

4.0 

3.98 

h3po4 

0°  (42 

,  13,  14,  15) 

0.1 

1.80 

0.2 

1.88 

0.3 

1.95 

0.5 

2.07 

1.0 

2.2e 

H3As04 

100r 

(48) 

1.0 

1.93 

2.0 

1.98 

3.0 

2.02 

4.5 

2.05 

(NH 

)2SiFc 

100° 

(48) 

0.5 

3.05 

2.5  , 

2.82 

hco2h 

V 

p.  364 

c3h8o3 

Glycerol  (12>  13» 

14 

,  15,  36) 

0° 

0.5 

1.78 

1.0 

1.77 

2.0 

1.79 

6.0 

1.95 

10.0 

1.89 

20.0 

1.64 

40.0 

1.27 

*<i 

O 

0 

1.5 

1.61 

6.0 

1.62 

10.0 

1.61 

20.0 

1.46 

40.0 

1.19 

80.0 

0.82 

C4H604 
Succinic  acid 
M  |  100 R 

100°  (48) 


1 

2 

1 

61 

2 

8 

1 

616 

4 

0 

1 

595 

4 

7 

1 

562 

00 

0 

1 

546 

C4Hi;Oe 

d-Tartaric  Acid 
100°  (48) 


2.0 

1.97 

3.0 

2.08 

4.0 

2.22 

5.3 

2.29 

6.5 

2.24 

10.0 

2.20 

dZ-Tartaric  acid 

100c 

(48) 

0.7 

2.17 

3.0 

2.14 

5.0 

2.24 

7.0 

2.37 

8.0 

2.49 

C  eH  G02 

Resorcinol 


2.4 

4.0 

6.0 

8.8 


23°  (6) 

1.08 

0.89 

0.96 

0.87 


CeHeOg 


Pyrogallol 


2.4 

4.0 

5.0 


23°  (6) 

1.24 

1.31 

1.28 


c6h8o7 


Citric  acid 
100°  (48) 


1.0 

6.0 


1.90 

2.48 


CeH^Oc 

Dextrose 

0°  (12,  13,  14,  15) 

0.2  |  1.6e 

1.0|  1.72 


CeHi4Oc 


Mannitol 
20°  (I7) 


0.1 

1.0 


1.775 
1 . 785 


C7H1406  (5) 


-  Methylglucoside 

0° 

2.0 

2.13 

2.5 

2.18 

3.0 

2.23 

3.5 

2.27 

4.0 

2.29 

4.5 

2.31 

5.5 

2.34 

M 

100E 

O 

O 

CO 

2.0 

1.97 

2.5 

2.01 

3.0 

2.04 

3.5 

2.06 

4.0 

2.08 

4.5 

2.09 

5.5 

2.12 

Ci2H220„ 

Sucrose 


0°  (5,  43,  44,  45) 

0.2 

1.86 

0.5 

1.89 

1.0 

1.97 

3.5 

2.39 

4.5 

2.50 

5.0 

2.55 

6.0 

2.59 

7.0 

2.63 

30° 

(5) 

1.0 

1.94 

1.7 

2.05 

3.0 

2.25 

4.0 

2.36 

5.0 

2.46 

6.5 

2.55 

20-25°  (3. 

35;  cf_  52) 

0.1 

1.76 

0.4 

1.80 

1.0 

1.91 

2.0 

2.09 

3.0 

2.23 

4.0 

2.35 

5.0 

2.45 

u 

O 

O 

r—i 

(46) 

0.3 

1.82 

0.6 

1.85 

0.8 

1.88 

1.2 

1.91 

1.5 

1.94 

Cl8H320l6 

Raffinose 
70°  (36) 


ch4n2o 

Urea 


0°  (12,  13,  14,  15) 


1.0 

2.0 

4.0 

6.0 

10.0 


1.52 

1.49 

1.46 

1.45 

1.43 


70°  (36) 

3.0  I  1.15 

18.  oj,  |  1.16 

90°  (36) 


2.0 

4.0 

7.0 

18.0 


1.30 

1.26 

1.23 

1.20 


60°  (36) 


C2H5N02 

Aminoacetic  acid 


M 

100/2 

100° 

(48) 

1.6 

1.58 

3.7 

1.505 

7.5 

1.527 

(CH3)4NC1 

100° 

(48) 

1.5 

3.10 

3.0 

3.32 

4.0 

3.45 

6.0 

3.62 

10.5 

3.62 

(CH3)2NH2C1 

0 

O 

O 

i- 1 

(48) 

1.5 

2.82 

3.0 

2.70 

3.5 

3.00 

6 . 5 

3.12 

no 

3.02 

CH3NH3C1 

100° 

(48) 

1.0 

2.63 

2.0 

2.85 

3.5 

3.06 

7.0 

3.03 

10.0 

2.87 

14 . 5 

2.62 

(CHshNHCl 

100c 

(48) 

1.3 

2.21 

7.5 

3.02 

10.0 

2.99 

CgH7N.HC1 

100° 

(48) 

1.0 

2.70 

2.0 

2.60 

3.0 

2.50 

4.0 

2.42 

5.0 

2.34 

12.0 

1.89 

(C2H6)3NHC1 

100° 

(48) 

1.0 

1.96 

1.5 

2.20 

3.0 

2.83 

4.5 

3.04 

6.5 

3.13 

7.5 

3.04 

NH4CNS 

100°  (48) 


1.0 

2.88 

1.5 

2.99 

3.5 

3.01 

4.5 

3.10 

21.0  , 

' 

2.27 

Gelatin 

%  gel. 

100// 

25.2°  (is) 


76 

17.5 

90  . 

76 

92. 

5 

86 

95 

94 

97 

98 

99 

100 
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Pb(NOs)2 


M 

100  R 

100° 

(48) 

0.6 

3.23 

1.2 

3.15 

2.1 

2.96 

2.4 

2.88 

3.4 

2.69 

Pb(C2H302)2 

100° 

(48) 

1.0 

1.87 

1.5 

1.64 

2.0 

1.54 

5.0 

1.32 

6.0  , 

1.30 

ZnCl2 

14. 6C 

(29) 

11.0 

5.90 

13.5 

5.89 

17.0 

5.22 

24.6° 

11.0 

5.93 

13.5 

5.78 

17.0 

5.14 

29.6° 

11.0 

5.93 

13.5 

5.72 

17.0 

5.09 

100 

°  (29,  48) 

1.3 

2.70 

2.7 

3.20 

5.0 

4.03 

7.0 

4.64 

9.0 

5.04 

ZnS04 

0° 

(xx) 

0.5 

1.19 

1.0 

1.34 

1.5 

1.57 

2.0 

1.84 

2.5 

2.24 

O 

O 

(47) 

1.9 

2.15 

2.8 

3.60 

65° 

(47) 

1.9 

2.02 

2.8 

3.36 

GO 

O 

o 

(47) 

1.9 

1.82 

2.8 

2.98 

95° 

(47) 

1.9 

1.61 

2.8 

2.68 

100°  (48) 

1.0 

1.35 

1.5 

1.23 

2.2 

1.50 

2.7 

1.70 

4.8 

2.38 

Zn(NOs)2 

0° 

(xx) 

0.5 

4.22 

3.0 

' 

7.20 

3.7 

7.90 

M  \  100/2 


100°  (48) 


0.5 

4.36 

1.1 

5.24 

1.7 

5.96 

2.2 

6.40 

3.1 

6.98 

4.1 

7.38 

CdCl2 

0° 

(xx) 

1.0 

2.05 

1.5 

2.02 

2.0 

2.06 

3.0 

2.03 

4.0 

2.05 

100° 

(48) 

1.0 

2.48 

2.0 

2.39 

3.0 

2.45 

3.5 

2.51 

3.8 

2.54 

5.4  , 

2.65 

5.6 

2.66 

Cd(C103)2 

100° 

(48) 

0.5 

4.58 

1.0 

5.30 

1.5 

5.68 

2.0 

6.15 

3.0 

6.80 

5.4 

7.48 

CdBr2 

100° 

(48) 

1.0 

2.31 

2.0 

2.37 

3.0 

2.43 

4.0 

2.64 

Cdl2 

100c 

(48) 

1.0 

1.98 

2.0 

2.21 

3.0 

2.37 

Cd(N03)2 

0° 

(xx) 

0.5 

4.13 

1.0 

4.62 

1.5 

5.06 

2.0 

5.44 

4.0 

6.50 

100°  (48) 

0.3 

4.02 

0.8 

4.47 

1.0 

4.62 

2.0 

5.09 

4.0 

5.76 

CdSCL 

0° 

(xx) 

0.5 

1.02 

1.0 

1.42 

1.5 

1.69 

2.2 

2.14 

2.5 

2.35 

1  3.2 

3.16 

M 


100° 


0.8 

1.2 

1.5 

2.0 

2.4 


100  R 

(48) 

1.18 

1.14 

1.13 

1.20 

1.27 


Hg(CN)2 
100°  (48) 


0.5 

1.72 

0.8 

1.64 

1.0 

1.61 

1.2 

1.63 

CuCl2 

23° 

(6) 

1.5 

2.22 

2.0 

2.29 

4.0 

2.50 

5.5 

2.59 

8.5 

2.65 

CuS04 

(47,  48) 

5 

0° 

1.2 

1.87 

1.9 

2.44 

6 

0° 

1.2 

1.79 

1.9 

2.31 

70° 

1.2 

1.65 

1.9 

2.10 

8 

0° 

1.2 

1.55 

1.9 

1.98 

9 

0° 

1.2 

1.49 

1.9 

1.90 

100° 

0.7 

1.61 

1.5 

1.67 

2.5 

1.91 

3.5 

2.21 

MnCl2 

100° 

(48) 

0.7 

4.10 

1.5 

4.74 

2.5 

5.18 

3.5 

5.44 

4.0 

5.51 

5.3 

5.48 

MnS04 

(47,  48) 

to° 

2.0 

1.82 

3.3 

3.20 

>0° 

2.0 

1.79 

3.3 

3.06 

O 

O 

o 

2.0 

1.76 

3.3 

2.93 

65° 

2.0 

1.70 

3.3 

2.82 

O 

O 

l> 

2.0 

1.66 

3.3 

2.70 

M 

loo/e 

75° 

2. 

0 

1. 

61 

3 

3 

2. 

58 

8 

0° 

2 

0 

1. 

54 

3 

3 

2. 

42 

8 

5° 

2 

0 

1. 

50 

3 

3 

2. 

30 

9 

0° 

2 

0 

1. 

44 

3 

3 

2 

15 

9 

5° 

2 

0 

1 

38 

3 

3 

1 

98 

100° 

0 

3 

1 

70 

1 

0 

1 

46 

1 

6 

1 

32 

1 

8 

1 

35 

2 

0 

1 

39 

2 

7 

1 

56 

AgNO 

3 

23 

± 

1° 

(6) 

1 

0 

1 

63 

2 

0 

1 

60 

5 

0 

1 

53 

8 

0 

1 

50 

FeCl2 

100° 

(48) 

0 

3 

4 

23 

1 

5  , 

5 

11 

2 

0 

5 

47 

3 

5 

6 

23 

4 

0 

6 

40 

6 

0 

6 

56 

7 

0 

6 

34 

FeS04 

(47 

,  48) 

P 

>0° 

1 

7 

2 

06 

3 

0 

2 

56 

£ 

>0° 

1 

7 

2 

01 

3 

0 

2 

42 

£ 

>5° 

1 

7 

1 

99 

3 

0 

2 

35 

O 

O 

i> 

1 

.7 

1 

96 

3 

.0 

2 

24 

75° 

1 

.7 

1 

94 

3 

.0 

2 

17 

5 

50° 

1 

.7 

1 

91 

3 

.0 

2 

.11 

O 

LO 

00 

1 

.7 

1 

.88 

3 

.0 

2 

.06 

10° 

1 

.7 

1 

.84 

3 

.0 

2 

.02 

15° 

1 

.7 

1 

.82 

3 

.0 

1 

.95 

M 

100  R 

NiS04 

100° 

M 

ioo/e 

0. 

5 

1.53 

0° 

(xx) 

1.0 

1.38 

0.5 

1.22 

1. 

5 

1.37 

1.0 

1.27 

2.0 

1.56 

1.5 

1.39 

3.0 

1.84 

O 

O 

CO 

(47) 

3. 

5 

1.87 

1.7 

1.98 

2.9 

2.70 

C0CI2 

4 

0° 

O  • 

O 

o 
1— 1 

(48) 

1.7 

1.94 

0. 

5 

3.94 

2.9 

2.62 

1.0 

4.67 

5 

0° 

2.0 

5.44 

1.7 

1.90 

2. 

2 

5.57 

2.9 

2.58 

3. 

2 

6.02 

6 

0° 

4. 

5  , 

6.17 

1.7 

1.85 

2.9 

2.51 

C0CI3 

6 

5° 

t, 

3C 

100/e 

1.7 

1.82 

M  = 

2.85  (10) 

2.9 

2.48 

20 

21.4 

70° 

30 

22.1 

1.7 

1.79 

40 

23.1 

2.9 

2.44 

50 

24.6 

7 

5° 

60 

25.6 

1.7 

1.74 

70 

26.0 

2.9 

2.35 

80 

26.0 

O 

.  O 

00 

90 

26.3 

1.7 

1.68 

CoS04 

2.9 

2.28 

M  = 

=  2.901(47,  48) 

8 

5° 

30 

2.70 

1.7 

1.65 

50 

2.67 

2.9 

2.25 

60 

2.63 

9 

0° 

70 

2.53 

1.7 

1.60 

80 

2.40 

2.9 

2.17 

90 

2.24 

c 

5° 

100 

1.79 

1.7 

1.53 

M  = 

1.612  (47,  48) 

2.9 

2.10 

30 

1.75 

100° 

40 

1.79 

0.7 

1.33 

50 

1.81 

1.3 

1.33 

60 

1.78 

1.7 

1.34 

70 

1.72 

2.2 

1.47 

100  , 

' 

1.39 

2.5 

Ni(I 

1.67 

io3)2 

(Jo(IN  1)3)2 

0° 

(xx) 

M 

100  R 

1.0 

4.70 

100c 

(48) 

3.0 

7.20 

1. 

0 

5.04 

3.6 

8.10 

3. 

0, 

' 

6.72 

100c 

(48) 

4. 

0 

7.25 

0.5 

4.40 

5. 

0 

7.40 

2.5. 

6.45 

7. 

0 

7.02 

3.5 

7.30 

NiCl, 

4.0 

7.60 

0° 

(H) 

4.5 

7.70 

1. 

0 

5.60 

U02(N03)2 

2. 

0 

7.15 

100c 

(48) 

2. 

6 

9.00 

0.4 

4.72 

100 

(48) 

1-2, 

5.54 

0. 

5 

4.25 

h3bo3 

2. 

5 

f 

6.05 

100c 

(48) 

3. 

0 

6.45 

0.8 

1.58 

3. 

5 

6.75 

2.0 

1.65 

4. 

0 

7.00 

3.5 

1.67 

5. 

0 

7.25 

4.5 

1.87 

VAPOR-PRESSURE  LOWERING 
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A1CL 

M 

100R 

M 

100R 

M 

| 

100R 

1.0 

3.13 

4.4 

3.03 

100° 

(48) 

1.5 

3.39 

8. 

5° 

0.5 

5.90 

2.0 

3.80 

1.5 

1.42 

0.7 

6.55 

3.0 

4.50 

3.0 

2.21 

1.2 

8.50 

4.4 

2.95 

1.5 

9.85 

L^ev^J.3 

9 

5° 

1.8 

10.90 

1 

XT 

(48) 

1.5 

1.35 

2.3 

12.65 

U .  o 

0  .  IU 

3.0 

2.10 

2.8 

13.57 

Z.U  J 

y .  uu 

4.4 

2.81 

3.4  , 

14.05 

z .  o 

4.0 

y .  oz 

10.50 

100° 

(48) 

1  0 

1  55 

ai2(so4), 

(47,  48) 

BeCI2 

2.0 

1.80 

40° 

100° 

(48) 

3.6 

2.56 

0.3 

2.60 

0.4 

4.35 

6.0 

3.55 

0.6 

3.14 

0.8 

5.17 

0.9 

5.54 

1.2 

5.87 

Be(N03)2 

1.15 

6.99 

1.8 

6.90 

100° 

(48) 

50° 

2.2 

7.55 

0.3 

3.86 

0.3 

2.52 

2.5 

7.95 

0.9 

5.28 

0.6 

3.10 

3.0 

8.55 

0.9 

5.48 

3.8 

9.37 

MgCU 

(47,  48) 

1.15 

6.83 

4.4 

9.67 

v.  also  p.  367 

6 

0° 

5.0 

9.70 

30° 

0.3 

2.45 

2.1 

7.48 

0.6 

3.04 

BeBr2 

3.7 

9.60 

0.9 

5.38 

o 

O 

O 

rH 

(48) 

o 

O 

1.15 

6.70 

0.7 

5.20 

2.1 

7.38 

6 

<5° 

0.9 

6.00 

3.7 

9.53 

0.3 

2.40 

1.5 

7.30 

5 

0° 

0.6 

3.00 

2.0 

8.15 

1.3 

5.90 

0.9 

5.30 

2.5 

9.00 

2.0 

7.19 

1.15 

6.60 

3.2 

10.15 

3.7 

9.48 

7 

0° 

4.2 

10.90 

e 

0° 

0.3 

2.33 

4.6 

11.50 

1.0 

5.27 

0.6 

2.93 

BeS04  f47) 

2.0 

7.08 

0.9 

5.21 

30° 

3.7 

9.35 

1.15 

6.51 

1.5 

1.86 

f 

>5° 

7 

5° 

3.0 

2.96 

2.2 

7.30 

0.3 

2.27 

4.3 

3.83 

3.7 

9.22 

0.6 

2.88 

4 

to° 

o 

O 

0.9 

5.13 

1.5 

1.81 

1.0 

5.16 

1.15 

6.39 

3.0 

2.89 

2.0 

6.93 

80° 

4.3 

3.78 

3.7 

9.15 

0.3 

2.22 

F 

>0° 

75° 

0.6 

2.83 

1.5 

1.76 

1.5 

6.00 

0.9 

5.05 

3.0 

2.75 

2.0 

6.83 

1.15 

6.28 

4.3 

3.62 

3.7 

9.03 

c 

K)° 

( 

>0° 

)0° 

0.3 

2.12 

1.5 

1.66 

1.1 

5.12 

0.6 

2.67 

3.0 

2.60 

2.0 

6.63 

0.9 

4.71 

4.4 

3.48 

3.7 

8.76 

1.15 

5.84 

( 

55° 

15° 

)5° 

1.5 

1.61 

1.1 

5.00 

0.3 

2.06 

3.0 

2.52 

2.0 

6.53 

0.6 

2.58 

4.4 

3.37 

3.7 

8.67 

0.9 

4.53 

i 

ro° 

1 

00° 

1.15 

5.63 

1.5 

1.54 

0.7 

4.70 

100° 

3.0 

2.41 

1.0 

5 . 10 

0.3 

3.23 

4.4 

3.22 

2.0 

6.72 

0.4 

3.10 

75° 

4.0 

9.20 

0.7 

3.80 

1.5 

1.50 

4.5 

9.64 

1.05 

4.90 

3.0 

2.35 

5.0 

10.01 

1.17 

5.77 

4.4 

3.14 

5.5 

10.22 

ainh4(so4)2 

10° 

6.2 

10.12 

100 

D  (48) 

1.5 

1.46 

MgBr2 

(47,  48) 

0.5 

1  3.10 

3.0 

2.28 

30° 

M 

100R 

1.0 

6.48 

1.5 

7.33 

3.0 

10.05 

4 

0° 

1.0 

6.28 

1.5 

7.18 

3.0 

9.80 

50° 

1.0 

6.13 

1.5 

7.00 

3.0 

9.68 

65° 

1.0 

5.90 

1.5 

6.78 

3.0 

9.38 

8 

0° 

1.0 

5.73 

1.5 

6.57 

3.0 

9.13 

100° 

0.4 

4.55 

1.0 

5.60 

2.5 

8.27 

3.5 

9.55 

4.0 

10.02 

5.0 

10.65 

MgS04 

(47,  48) 

50° 

1.0 

1.86 

1.5 

2.01 

2.0 

2.24 

• 

O 

o 

1.0 

1.81 

1.5 

1.95 

2.0 

2.15 

1 

>5° 

1.0 

1.75 

1.5 

1.87 

2.0 

2.06 

o 

o 

1.0 

1.71 

1.5 

1.80 

2.0 

1.98 

75° 

1.0 

1.65 

1.5 

1.76 

2.0 

1.93 

o 

O 

00 

1.0 

1.61 

1.5 

1.70 

2.0 

1.87 

15° 

1.0 

1.55 

1.5 

1.66 

2.0 

1.79 

< 

30° 

1.0 

1.51 

1.5 

1.61 

2.0 

1.73 

95° 

1.0 

1.48 

1.5 

1.58 

2.0 

1.68 

I 

00° 

1.0 

|  1.59 

M 

100R 

1.5 

1.51 

2.0 

1.63 

2.5 

1.83 

4.3. 

K' 

2.62 

Mg(HSQ4)2 

100° 

(48) 

0.3 

4.69 

0.5 

5.00 

0.8 

5.53 

1.2 

6.28 

1.6 

7.04 

2.2 

7.99 

Mg(N03)2 

100° 

(48) 

0.3 

4.39 

1.0 

5.43 

1.5 

6.05 

2.0 

6.53 

2.5 

7.20 

3.4 

7.88 

CaCl‘2 

2, 

11,  12,  13, 

1  4,  15, 

34, 

36,  39,  48) 

)° 

2.5 

8.23 

3.5 

9.17 

4.0 

9.53 

5.0 

10.15 

6.0 

10.62 

7.0 

10.56 

11.0 

8.10 

40° 

1.0 

5.75 

2.0 

7.37 

3.0 

8.35 

4.0 

9.15 

5.0 

9.70 

6.0 

9.76 

7.0 

9.49 

8.0 

9.02 

12.0 

7.14 

70° 

1.0 

5.37 

3.0 

7.72 

6.0 

9.12 

12.0 

6.78 

90° 

1.0 

5.07 

3.0 

7.42 

6.0 

8.60 

9.0 

7.59 

14.0 

5.88 

100° 

0.5 

4.38 

1.0 

5.00 

3.0 

7.28 

6.0 

8.40 

9.0 

7.40 

14.0 

5.71 

110° 

6.0 

8.17 

9.0 

7.21 

11.5 

6.43 

14.0 

5.63 

120° 

6.0 

7.98 

M 

100R 

9.0 

7.03 

11.5 

6.30 

14.0 

5.57 

130° 

8.0 

7.10 

12.5 

5.92 

14.0 

5.51 

O 

O 

11.0 

6.15 

13.0 

5.71 

14.0 

5.44 

CaBrz  (4U  48) 

O 

O 

to 

1.0 

5.84 

3.0 

8.48 

4.0 

9.60 

O 

o 

1.0 

5.77 

3.0 

8.33 

4.0 

9.42 

8 

5° 

1.0 

5.71 

3.0 

8.12 

4.0 

9.27 

95° 

1.0 

5.64 

3.0 

7.98 

4.0 

9.00 

100° 

0.5 

4.71 

1.0 

5.46 

2.0 

7.00 

3.0 

8.40 

4.0 

9.40 

4.5 

9.70 

5.5 

9.94 

Cal2  (12, 

13,  14,  15) 

0° 

1.0 

4.49 

2.0 

5.36 

5.0 

7.21 

7.0 

7.39 

CaS203  (48) 

100° 

0.6 

2.68 

1.5 

3.14 

2.0 

3.17 

3.0 

4.47 

3.3 

4.81 

Ca(N03)2  (48) 

100° 

0.5 

4.23 

1.5 

4.77 

4.0, 

5.37 

4.5 

5.40 

5.0 

5.43 

10.0 

5.20 

Ca2Fe(CN))6  (4) 

0° 

1.0 

3.00 

1.3 

3.80 

1.5 

4.61 

1.7 

5.64 
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SrCl2  (47,  48) 


M 

100E 

30° 

0.7 

5.10 

1.3 

6.03 

1.8 

6.82 

O 

O 

*0 

0.7 

4.93 

1.3 

5.88 

1.8 

6.59 

O 

O 

0.7 

4.73 

1.3 

5.64 

1.8 

6.29 

90° 

0.7 

4.60 

1.3 

5.47 

1.8 

6.06 

100° 

0.5 

4.31 

1.5 

5.52 

2.0 

6.03 

2.5 

6.49 

3.0 

6.86 

4.0 

7.38 

4.5 

7.49 

5.4 

7.38 

SrBr2 

(47,  48) 

l 

>0° 

0.8 

5.60 

3.2 

9.10 

O 

O 

0.8 

5.45 

1.6 

6.62 

2.4 

7.75 

3.2 

8.80 

I 

)0° 

0.8 

5.30 

1.6 

6.45 

2.4 

7.55 

3.2 

8.50 

100° 

0.4 

4.55 

0.6 

! 

4.80 

2.0  | 

6.70 

2.5 

7.35 

2.8 

7.70 

3.4 

8.35 

3.9 

8.75 

4.6 

9.10 

SrS206  (48) 

100° 

0.6 

2.00 

1.0 

2.27 

1.8 

2.86 

2.0 

3.14 

2.4 

3.44 

Sr(N03)2  (48) 

100° 

0.3 

4.23 

0.6 

4.10 

0.9 

4.09 

3.0. 

4.34 

3.7 

4.37 

Ba(OH)2  (48) 


M 

100K 

100° 

0.5 

3.25 

0.8 

3.12 

1.1 

2.95 

1.9 

2.63 

BaCl 

t  (47) 

50-95° 

0.5 

4.36 

1.4 

5.07 

1.9 

5.03 

100° 

0.5 

4.33 

1.0 

4.85 

1.7 

5.10 

2.5  . 

5.30 

Ba(C103)2  (48) 

100° 

0.3 

4.09 

0.7 

4.27 

1.1 

4.41 

1.5 

4.53 

2.5 

4.77 

2.7 

4.81 

2.8 

4.79 

BaBr2  (47) 
40° 


1.0 

5.33 

1.7 

6.14 

2.5 

6.79 

3.4 

7.28 

50° 

1.0 

5.27 

1.7 

6.08 

2.5 

6.73 

3.4 

7.22 

( 

0° 

1.0 

5.24 

1.7 

6.03 

2.5 

6.68 

3.4 

7.15 

.5° 

1.0 

5.20 

1.7 

5.98 

2.5 

6.62 

3.4 

7.08 

70° 

1.0 

5.15 

1.7 

5.92 

2.5 

6.57 

3.4 

7.02 

75° 

1.0 

5.12 

1.7 

5.89 

2.5 

6.52 

3.4 

6.98 

* 

0° 

1.0 

5.09 

1.7 

5.85 

2.5 

6.48 

3.4 

6.94 

M 

100E 

i 

?5° 

1.0 

5.05 

1.7 

5.80 

2.5 

6.45 

3.4 

6.89 

c 

)0° 

1.0 

5.02 

1.7 

5.76 

2.5 

6.41 

3.4 

6.86 

C 

)5° 

1.0 

4.98 

1.7 

5.72 

2.5 

6.37 

3.4 

6.82 

100c 

(48) 

0.4 

4.34 

0.6 

4.58 

1.2 

5.25 

1.8 

5.81 

2.7 

6.47 

3.0 

6.60 

3.5 

6.74 

4.2 

6.80 

4.4 

6.76 

BaS206 

100° 

(48) 

1.0 

1.97 

1.5 

2.25 

1.7 

2.27 

1.8 

2.26 

Ba(N03)2 

100° 

(48) 

0.5 

3.55 

0.7 

3.54 

0.9 

3.51 

1.0 

3.48s 

1.2 

3.454 

Ba(C2H302)2 

100° 

(48) 

0.8 

3.76 

1.6 

3.73 

2.2 

3.53 

2.8 

3.38 

Ba(BF4)2 

100° 

(48) 

0.5 

5.33 

1.0 

5.59 

1.8 

5.93 

2.6 

6.12 

3.2 

6.19 

LiOH  (48) 

100° 

0.5 

4.21 

1.0 

4.81 

2.0 

5.13 

2.5 

5.15 

2.8 

5.13 

LiCl 

0° 

(5°) 

3.5 

4.55 

5.0 

5.07 

10.0 

5.49 

M 


20° 


100  R 

(25) 


LiBr  (47,  48) 

v.  also  p.  369 
30° 


Lil  (47,  48) 

v.  also  p.  369 
40° 


0.8 

3.8 

0.8 

3.8 

0.8 

3.8 


50° 


60° 


4.13 

5.17 

3.93 

5.44 

3.80 

5.32 


M 


0.1 

3.29 

0.8 

0.8 

3.50 

3.8 

1.0 

3.57 

O 

O 

(47) 

1.0 

2.0 

3.86 

3.8 

5.0 

4.95 

6.0 

5.20 

1.0 

60° 

(47) 

3.8 

3.0 

4.13 

5.0 

4.85 

1.5 

6.0 

5.10 

3.8 

0 

O 

00 

(47) 

2.0 

3.75 

1.5 

3.0 

4.09 

3.8 

5.0 

4.70 

6.0 

4.92 

0.8 

100° 

(48) 

3.8 

1.0 

3.38 

4.0  , 

4.35 

0.8 

6.0 

4.82 

1.3 

8.0 

5.14 

2.6 

9.0 

5.24 

4.5 

10.0 

5.21 

6.5 

12.0 

5.02 

10.0 

15.0 

4.69 

11.0 

23.0 . 

3.67 

12.5 

1.5 

5.07 

7.0, 

6.63 

50° 

2.0 

4.65 

3.5 

5.13 

5.0 

5.53 

7.0 

5.96 

70- 

-95° 

2.0 

3.97 

3.5 

4.60 

5.0 

5.15 

7.0 

5.66 

100° 

0.5 

3.19 

1.5 

3.65 

2.5 

4.08 

3.5 

4.47 

5.5 

5.13 

6.5 

5.39 

8.0 

5.65 

10.0 

5.69 

12.0 

5.62 

15.5 

5.27 

65° 


70° 


75° 


80° 


85° 


95° 


100° 


10012 

3.73 

5.23 

3.78 

5.13 

3.75 

5.10 

3.96 

5.07 

3.95 

5.04 

3.61 

5.01 

3.68 

3.84 

4.44 
5.29 
6.00 
6.47 

6.44 
6.28 


Li2S04  (47,  48) 

65° 


0.5 

1.0 

1.4 

0.5 

1.0 

1.4 

0.5 

1.4 

0.5 

1.4 

0.5 

1.4 

0.5 

1.0 

2.8 


70° 


75° 


80° 


90° 


100° 


3.87 
4.14 
4.48 

3.68 

3.94 

4.23 

3.52 

4.10 

3.41 

3.97 

3.34 

3.91 

3.50 

3.71 

3.88 


LI2S2O  6 
100°  (48) 


0.5 

1.0 

1.5 

2.5 
3.0 

4.5 


4.06 

4.87 

5.47 

6.45 

6.90 

7.60 


0.8 

1.5 
2.0 

3.5 

5.5 


LiHS04 
100°  (48) 


3.44 

3.61 

3.79 

4.19 

4.48 


LiN03 

(47,  48) 

M 

1  100E 

30-40° 

2.0 

4.91 

5.0 

4.88 

9.0 

5.50 

12.5 

5.24 

1 

55° 

2.0 

4.77 

5.0 

4.79 

9.0 

5.42 

12.5 

5.16 

O 

O 

2.0 

4.73 

5.0 

4.72 

9.0 

5.34 

12.5 

5.07 

£ 

!0° 

2.0 

4.68 

5.0 

4.63 

9.0 

5.29 

12.5 

5.02 

9 

0° 

2.0 

4.64 

5.0 

4.64 

9.0 

5.25 

12.5 

4.97 

100° 

0.5 

3.02 

1.0 

3.31 

2.0 

3.63 

3.0 

3.85 

5.0 

4.08 

6.0 

4.13 

8.0 

4.15 

11.0 

4.03 

12.0 

3.96 

18.5 

3.57 

Li2SiF  6 

100° 

(48) 

0.5 

4.16 

1.2 

4.13 

3.0 

4  64 

Li2Cr04 

100° 

(48) 

1.0 

4 . 2o 

3.5, 

' 

5.48 

4.5 

5.92 

NaOH 

v.  also  p.  369,  370 

0°  (12 

,  13,  14,  15) 

1.0 

3.00 

3.0 

3.55 

4.0 

3.90 

5.0 

4.31 

7.0 

4.87 

9.0 

5.27 

10.0 

5.42 

12.0 

5.52 

15.0 

5.24 
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M  1 

100ft 

25° 

(34) 

4. 

0 

3. 

64 

5. 

0 

4 

08 

6. 

0 

4 

40 

7. 

0 

4 

69 

8 

0 

4 

92 

9 

0 

5 

09 

10 

0 

5 

21 

11 

0 

5 

23 

12 

5 

5 

20 

20 

0 

4 

33 

28 

0 

3 

31 

o 

o 

o 

(48) 

0 

5 

3 

05 

2 

0 

3 

20 

3 

5 

3 

.46 

5 

.5 

3 

.73 

8 

.0 

4 

00 

10 

.0 

4 

.  16 

12 

.0 

4 

.17 

15 

.0 

4 

09 

19 

.0 

3 

.80 

t , 

°C 

100ft 

M  =  25.0  (30) 


225 

1.58 

245 

1.75 

260 

1.80 

270 

1.77 

280 

1.70 

290 

1.66 

300 

1.66 

320 

1.70 

335 

1.75 

350 

1.80 

M  =  58.3  (30) 

225 

1.02 

255 

1.11 

275 

1.15 

300 

1.18 

320 

1.19 

340 

1.19 

NaF 

v.  p.  369 


NaCl 


v.  also  p.  369,  370 
M  |  100ft 

0°  (12,  13,  14,  15) 


4.0 

5.0 

5.8 
20-25° 
0.1 
0.2 
0.4 
0.6 
0.8 
1.0 
2.0 

2.8 

5  0,, 
6.0 


3.76 

3.92 

3.99 

(31,  33) 

3.29 
3.28 
3.27 

3.27 

3.28 

3.30 
3.42 
3.53 
3.87 
3.99 


80°  (47) 


4.0 

5.0 

6.0 


3.65 

3.79 

3.91 


M  \ 

100ft  1 

Nal 

(47,  48) 

100°  ( 

7,  48) 

v.  also  p.  371 

2.5 

3.47 

M 

100ft 

3.5 

3.57 

30- 

95° 

4.0 

3.62 

1.0 

3.63 

5.0 

3.76 

6.0 

4,77 

6.3 

3.91 

100° 

6.7 

3.89 

0.7 

3.25 

NaC103 

1.5 

3.62 

v.  also  p.  369,  370 

4.0 

4.46 

40  to  95°  (47) 

5.0 

4.67 

2.5 

3.28 

6.0 

4.82 

5.0 

3.26 

7.0 

4.91 

12.5 

2.81 

9.0 

5  00 

100° 

^4 

00 

11.0 

4.89 

1 

3.08 

17.0  | 

4.25 

2.5 

3.21 

20.0 

3.85 

4.5 

3.25 

Na2S04 

7,  47,  48) 

5.5 

3.24 

v.  also  p.  371 

8.0 

3.13 

o 

O 

11.5 

2.80 

2.5 

3.52s 

15.0 

2.54 

3.5 

3.54 

19.0 

2.39 

5 

0° 

NaBr  (7 

CO 

2.5 

3.48s 

v.  also  p.  371 

3.5 

3 . 50s 

40° 

60° 

2.0 

3.49 

3.0 

3.47s 

3.0 

3.73 

3.5 

3.48s 

4.0 

3.93 

e 

.5° 

5.8 

4.15 

2.8 

3.465 

£ 

>0° 

3.5 

3.47 

2.0 

3.52 

o 

O 

3.0 

3.77 

2.0 

3.44s 

4.0 

3.97 

3.5 

3.45s 

5.8 

4.20 

75° 

f 

>0° 

1.5 

3.44 

2.0 

3.56 

3.5, 

f 

3.44 

3.0 

3.80 

10° 

4.0 

4.00 

1.5 

3.39s 

5.8 

4.25 

3.5 

' 

3.41 

( 

>5° 

% 

15° 

2.0 

3.58 

1.5 

3.37 

3.0 

3.82 

2.8 

3.38 

4.0 

4.02 

3.5 

3.39 

5.8 

4.27 

90° 

70-95° 

1.5 

3.36 

2.0 

3.61 

2.8 

3.37 

3.0 

3.86 

3.5 

3 . 38 

4.0 

4.06 

95° 

5.8 

4.30 

1.0 

3.33s 

100° 

3.0 

3.34 

1.0 

3.35 

3.5 

3.34s 

2.0 

3.63 

O 

O 

o 

3.0 

3.86 

0.5 

3.32 

4.0 

4.05 

1.0 

3.28 

5.0 

4.20 

1.5 

3.25 

6.0 

4.33 

2.0 

3.23 

7.0 

4.39 

2.5 

3.24 

8.5 

4.41 

3.0 

3.28 

12.0 

4.18 

Na2S,03  (47) 

NaBrOs 

v.  also  p.  372 

100 

0  (48) 

30° 

0.6 

3.20 

1.5 

4.06 

2.5 

3.57 

3.0 

4.31 

3.7 

3.61 

3.5 

4.46 

5.5 

3.54 

4.7 

5.36 

M  1  100ft 


5 

0° 

1.5 

4.02 

3.0 

4.28 

3.5 

4.38 

4.7 

5.20 

70° 

1.5 

4.00 

3.0 

4.25 

3.5 

4.36 

4.7 

4.95 

O 

© 

o 

1.5 

3.96 

3.0 

4.22 

3.5 

4.33 

4.7 

4.80 

100° 

1.0 

3.86 

4.5  , 

4.60 

5.5 

4.74 

6.5 

4.73 

7.0 

4.70 

11.5 

4.14 

Na2S2Oc 

100° 

(48) 

0.8 

3.72 

1.6 

4.06 

3.0  , 

4.41 

NaHSCL 

100° 

(48) 

1.5 

3.00 

2.0 

3.14 

3.0 

3.30 

5.0 

3.33 

7.5 

3.15 

10.0 

3.06 

NaN02 

100c 

(48) 

1.0 

3.12 

2.0 

3.20 

4.0 

3.26 

6.0 

3.22 

8.0 

3.11 

10.0 

2.98 

15.0 

2.65 

16.0 

2.59 

NaN03 

v.  also  p.  372 

0°  (12,  13,  14,  15, 


43,  44,  45) 


1.0 

2.88 

2.0 

2.73 

4.0 

2.55 

8.0 

2.35 

85°  (32<  47) 

1.0 

3.40 

3.0 

3.10 

5.0 

2  93 

7.0 

2.79 

10.0 

2  60 

14.0 

2.40 

100° 

(7,  48) 

5.0 

2.79 

7.0 

2.82 

M 

100ft 

14.0 

2.43 

21.0 

2.15 

Na3P04 

100° 

(48) 

0.6 

4.41 

1.0 

4.05 

1.5 

3.71 

2.1 

3.45 

2.8 

3.32 

(NaP03)3 

100° 

(48) 

0.4 

4.54 

0.7 

4.64 

1.0 

4.76 

Na4P207 

100° 

(48) 

0.5 

3.48 

0.7 

3.23 

0.9 

3.02 

1.0 

2.95 

1.1 

2.90 

1.2 

2.91 

1.3 

2.97 

NaH.PCR 

100° 

(48) 

1.0 

2.65 

2.0 

2.40 

3.0 

2.28 

4.0 

2.20 

5.0 

2.15 

7.0 

2.11 

11.0 

2.07 

Na2HP04 

100c 

(48) 

0.5 

3.18 

1.0 

3.10 

1.5 

2.99 

2.0 

2.83 

2.5 

2.63 

3.0 

2.56 

4.0 

2.58 

5.5 

2.61 

6.0 

2.69 

NaH2As04 

100°  (48) 

0.6 

2.95 

1.5 

2.59 

2.5 

2.52 

3.5 

2.48 

4.5 

2.45 

6.0 

2.43 

Na2HAs04 

100 

0  (48) 

0.5 

3.79 

1.0 

3.55 

1.5 

3  38 

2.0 

3.32 

2.5 

3.30 

3.7 

3.33 

NQ.2CO3 

(47,  48) 

v.  also  p.  372 

M  \ 

100ft 

2 

0° 

1.9 

4.16 

2.8 

4.32 

4 

0° 

1.0 

3.85 

1.9 

4.12 

2.8 

4.28 

t 

0° 

1.0 

3.80 

1.9 

4.01 

2.8 

4.16 

e 

0° 

1.9 

3.94 

2.8 

4.07 

i 

5° 

1.0 

3.72 

2.8 

3.99 

0 

O 

i> 

1.0 

3.69 

1.9 

3.86 

2.8 

3.93 

75° 

1.0 

3.67* 

1.9 

3.83 

2.8 

3.87 

GO- 

O 

0 

1.0 

3.67 

1.9 

3.80 

2.8 

3.81 

85° 

1.0 

3.66 

1.9 

3.78s 

2.8 

3.76 

90° 

1.0 

3.64 

1.9 

3.77 

2.8 

3.72 

95° 

1.0 

3.63 

1.9 

3.75 

2.8 

3.68 

100° 

0.7 

3.78 

1.0 

3.67 

1.9 

3.48 

2.2 

3.49 

3.0 

3.53 

3.9 

3.61 

NaCHO, 

Formate 
v.  p.  372 

Na02H3O2 

Acetate 

100° 

(48) 

1.0 

3.19 

2.0 

3.45 

3.0 

3.61 

4.0 

3.73 

5.0 

3.79 

6.0 

3.80 

8.0 

3.73 

9.5 

3.61 
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N3.2C4H404 

M 

100/2 

Succinate 

2.2 

3.72 

M  |  100/2 

3.3 

5.08 

100° 


0.6 

1.5 

2.0 

3.0 


(48) 

4.42 
4.87 
5.06 
5.35 


4.3 

5.47 

Na2C4H406 

Tartrate 

100° 

(48) 

1.0 

3.83 

2.0 

3.76 

3.0 

3.67 

4.0 

3.55 

5.0 

3.40 

7.5 

2.87 

NasCeHsOj 

Citrate 

100° 

(48) 

0.5 

4.41 

1.2 

4.63 

2.0 

4.96 

2.5 

5.09 

3.0 

5.19 

3.5 

5.27 

NaCNS 

100c 

(48) 

0.5 

3.07 

1.5 

3.42 

5.0 

4.13 

6.5 

4.30 

9.0 

4.20 

11.0 

4.08 

12.0 

4.02 

13.0 

3.94 

Na2Cr04 

100c 

(48) 

0.5 

3.78 

3.0 

4.65 

3.5 

4.74 

4.5 

4.68 

Na2Mo04 

100° 

(48) 

0.7 

4.38 

1.3 

4.42 

2.0 

4.69 

3.0  , 

5.19 

3.3 

5.33 

4.0 

5.59 

Na2W04 

100° 

(48) 

0.3 

3.64 

0.7 

4.12 

1.0 

4.32 

1.5 

4.57 

3.5j 

5.29 

Na2W40i3 
100°  (48) 


0.2 

0.5 

1.0 


3.50 

2.94 

2.77 


Na2B407 

100° 

(48) 

0.3 

6.11 

0.6 

5.15 

0.7 

4.93 

1.0 

4.40 

1.3 

3.98 

2.0 

3.48 

2.5 

3.33 

KOH 

v.  also  p.  373 

0°  (43, 

44,  45) 

0.5 

3.32 

1.0 

3.54 

2.5 

4.05 

0°  (12,  13,  14,  15) 

1.0 

2.88 

2.0 

2.98 

5.0 

3.29 

7.0 

3.48 

12.0 

3.71 

19.0 

3.52 

31.0 

2.80 

25° 

(34) 

3.5 

4.14 

6.0 

5.20 

8.0 

5.53 

10.0 

5.62 

13.0 

5.45 

16.0 

5.10 

20.0 

4.51 

24.0 

3.83 

100° 

(48) 

0.5 

3.92 

1.0 

4.00 

2.0 

4.17 

3.0 

4.37 

5.0 

4.77 

8.0 

5.14 

9.0 

5.18 

11.0 

5.06 

13.5 

4.81 

KF  (7 

47,  48) 

CO 

0 

0 

3.0 

3.94 

8.5 

4.78 

12.0 

4.88 

O 

O 

3.0 

3.65 

8.5 

4.47 

12.0 

4.58 

50° 

3.0 

3.46 

8.5 

4.31 

12.0 

4.42 

6 

0° 

3.5 

3.44 

8.5 

4.18 

12.0 

4.30 

O 

0 

2.0 

3.19 

3.5 

3.41 

M 

8.5 
12.0 

2.0 

3.5 

8.5 

12.0 

2.0 

3.5 

8.5 
12.0 

1.0 

2.0 

3.0 

6.0 

7.0 

10.0 

12.5 

26.0 


80° 


90° 


100° 


100E 

4.06 

4.19 

3.16 

3.38 

3.96 
4.07 

3.14 

3.36 

3.86 

3.97 

2.95 

3.22 

3.36 

3.67 

3.73 

3.84 

3.83 

2.97 


KC1 

20°  (26) 

30°  (2  0) 
70-95°  (32) 

100°  (7,  48) 
v.  also  p.  373 
(No  apparent 
change  with  temp.) 


0.05 

3.36 

0.10 

3.28 

0.20 

3.22 

0.50 

3.175 

1.0 

3.16 

1.5 

3.16 

2.0 

3.16s 

2.5 

3.18 

7.0 

3.34s 

7.5 

3.36 

KClOa  (47) 

65° 


0.7 

1.3 

0.8 

1.2 

0.8 

1.2 

0.8 

1.2 

0.8 

1.2 

0.8 

1.2 

0.8 

1.2 


70° 


75° 


80° 


85° 


90° 


95° 


1.45 

1.09 

1.74 

1.26 

1.88 

1.39 

1.97 
1.53 

2.41 

1.98 

2.48 

2.23 

2.56 

2.15 


100°  (7,  48) 
0.5  I  2.87 


M 

109  R 

1.0 

2.85 

1.5 

2.82 

2.5 

2.74 

3.0 

2.71 

4.0 

2.64 

4.7 

2.55 

KC104 

100° 

(48) 

0.4 

2.86 

0.8 

2.96 

1.0 

2.89 

KBr03 

M  I  100S 
100°  (48) 


K2S2O5 


KBr 
’  (12,  13, 

1.0 


4.0 

2.2 

3.0 

3.8 

5.8 

l 

2.2 

3.0 

3.8 

5.8 

2.2 

3.0 

3.8 

5.8 

< 

2.2 

3.0 

3.8 

5.8 

2.2 

3.0 

3.8 

5.8 

2.2 

3.0 

3.8 

5.8 

2.2 

3.0 

3.8 

5.8 


14,  15) 

3.15 
3.18 
65°  (47) 

2.99 
3.13 
3.24 
3.08 


70°  (47) 


3.03 

3.18 

3.29 

3.14 


75°  (47) 


3.05 

3.19 

3.32 

3.15 


80°  (47) 


3.11 

3.24 

3.36 

3.20 


85°  (47) 


3.15 

3.28 

3.40 

3.23 


90°  (47) 


3.17 

3.30 

3.43 

3.24 


95°  (47) 


3.19 

3.32 

3.44 

3.27 


100°  (7,  48) 


1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.5 

9.0 


3.15 

3.28 

3.38 

3.45 

3.49 

3.50 
3.49 

3.46 


0.5 

2.85 

2.5, 

3.02 

KI  (47) 

30° 


2.0 

4.0 

5.7 

1.0 

2.0 

4.0 

5.7 

1.0 

2.0 

4.0 

5.7 

1.0 

2.0 

4.0 

5.7 

1.0 

2.0 

4.0 

5.7 

1.0 

2.0 

4.0 

5.7 

1.0 

2.0 

4.0 

5.7 

1.5 

2.5 

3.5 

4.5 
6.0 
8.0 

10.0 

12.0 


40° 


50° 


60° 


70° 


80° 


90° 


100° 


2.64 
2.90 
3.02 

2.54 
2.82 
3.10 
3.22 

2.72 
2.99 
3.30 
3.39 

2.85 

3.12 

3.43 

3.53 

2.94 

3.22 

3.51 
3.60 

3.00 

3.28 

3.55 

3.65 

3.05 

3.33 

3.60 

3.69 

3.30 

3.54 
3.67 

3.73 
3.78 
3.76 
3.67 

3.52 


23°  (6) 


K0SO4 
v.  also  p.  373 
30°  (20) 


1.0 

2.77 

2.0 

3.03 

4.0 

3.47 

6.5 

3.56 

9.5 

3.31 

0.1 

3.54 

0.8 

3.43 

10 

0° 

(7,  48) 

0.4 

3.62 

1.4 

3.42 

M 

100/2 

100° 

(48) 

0.3 

3.65 

0.5 

3.56 

1 .0 

3.50 

2.0 

3.50 

3.0 

3.63 

4.0 

3.75 

5.0 

3.83 

7.5 

3.89 

10.5 

3.65 

K2S20  6 

100° 

(48) 

0.5 

3.21 

1.0 

3.17 

1.5 

3.15 

1.7 

3.12 

2.0 

3.05 

khso4 

100° 

(48) 

1.0 

2.89 

2.0 

2.90 

4.0 

2.88 

5.0 

2.87 

6.0 

2.85 

8.0 

2.80 

9.0 

2.77 

kno2 

100° 

(48) 

2.0 

2.96 

3.0 

2.97 

4.0 

2.95 

6.0 

2.87 

8.0 

2.75 

10.0 

2  63 

21.0  , 

2.03 

27.0 

1.80 

kno3 

19.94 

0  (49) 

0.2 

3.09 

0.5 

2.90 

1.5 

2.45 

2.0 

2.29 

2.5 

2.16 

3.0 

2.0S 

70 

3  (32,  47) 

1.1 

2.88 

2.2 

2.57 

3.0 

2.42 

5.0 

2.16 

10.0 

1.80 

15.0 

1.57 

80 

*  (32,  47) 

1.1 

2.94 

2.2 

2.65 

3.0 

2.49 

5.0 

2.24 

10.0 

1.87 

15.0 

1.63 

90 

0  (32,  47) 

1.0 

3.02 

2.2 

2.72 

3.0 

2.57 

* 
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M 

100ft 

M 

| 

100  ft 

5.0 

2.30 

9C 

0 

10.0 

1.92 

1.5 

4.04 

15.0 

1.67 

3.5 

4.82 

100°  (7,  48) 

6.0 

5.64 

0.5 

3.23 

8.0 

6.03 

1.0 

3.05 

100° 

2.5 

2.71 

1.5 

4.16 

3.0 

2.62 

3.5 

4.78 

5.0 

2.34 

6.0 

5.59 

10.0 

1.96 

8.0 

5.76 

15.0 

1.70 

10.6 

5.2 

20.0 

1.54 

24.0 

1.44 

K2C0O4 

Oxalate 

100° 

(48) 

KH2PO4 

0.5 

3.67 

O 

O 

O 

▼■H 

(48) 

1.0 

3.74 

1.0 

2.55 

1.5 

3.84 

2.0 

2.24 

2.0 

3.96 

3.0 

2.10 

4-5, 

4.40 

4.0 

2.01 

5.0 

1.92 

kcho2 

7.0 

1.84 

Formate 

\f\ c 

(48) 

IUU 

1 .0 

3.10 

KH2ASO4 

2.0 

3.28 

100° 

(48) 

3.0 

3.38 

0.8 

2.80 

4.0 

3.45 

1.5 

2.55 

5.0 

3.49 

2.5 

2.41 

6.0 

3.50 

3.5 

2.32 

8.0  . 

3.50 

4.5 

2.27 

12.0 

3.28 

16.0 

2.96 

21.0 

2.65 

K2CO3 

(47,  48) 

CO 

0 

0 

KC2H3O, 

1.5 

4.58 

Acetate 

3.5 

5.40 

100°  (48) 

6.0 

6.40 

1.0 

3.32 

8.0 

6.80 

2.0 

3.56 

10° 

3.0 

3.75 

1.5 

4.52 

4.0 

3.90 

3.5 

5.36 

5.0 

4.01 

6.0 

6.30 

7.0 

4.13 

8.0 

6.72 

9.0 

4.10 

( 

50° 

10.0 

4.04 

1.5 

4.44 

11.0 

3.96 

3.5 

5.30 

20.0 

3.16 

6.0 

6.21 

28.0 

2.60 

8.0 

6.64 

60° 

K2C3H2O4 

1.5 

4.38 

Malonate 

3.5 

5.22 

100 

0  (48) 

6.0 

6.12 

0.75 

3.77 

8.0 

6.54 

1.5 

4.48 

- 

O 

0 

1.5 

4.26 

kc3h6o2 

3.5 

5.10 

Propionate 

6.0 

5.98 

100 

0  (48) 

8.0 

6.34 

1.0 

3.25 

80° 

2.0 

3.50 

1.5 

4.13 

6.0 

4.00 

3.5 

4.92 

8.0 

3.91 

6.0 

5.78 

10.0 

3.78 

8.0 

6.14 

13.0 

3.57 

KC4H702 

Butyrate 


M  | 

100ft 

100° 

(48) 

1.2 

3.34 

2.0 

3.57 

4.2 

3.74 

6.0 

3.70 

7.0 

3.67 

11.5 

3.44 

Isobutyrate 

100 

2  (48) 

2.0 

3.42 

3.5 

3.65 

5.5 

3.68 

7.5 

3.61 

10.0 

3.50 

15.0 

3.20 

kc6h9o2 

Valerate 
100°  (48) 


1.5 

2.2 

3.9 

4.2 

9.0 

17.0 


3.15 

3.26 

3.27 
3.26 
3.09 
2.77 


KC7H302 

Benzoate 


100°  (48) 


1.5 

3.0 

4.0 

5.7 


3.21 

3.19 

3.17 

3.13 


K2C4H4O4 

Succinate 
100°  (48) 


0.8 

4.60 

1.6 

5.07 

2.5 

5.51 

3.5 

5.92 

5.0 

6.17 

5.5 

6.10 

K2C4H406 

Tartrate 


100°  (48) 


1.0 

3.90 

3.0 

4.05 

4.5 

4.22 

9.5 

3.86 

k3c6h6o7 


Citrate 
100°  (48) 


0.6 

4.60 

2.0, 

5.99 

2.8 

6.39 

4.6 

6.73 

5.0 

6.77 

KCNS  (47) 
40° 


2.0 

5.0 

8.0 


2.62 

2.95 

2.85 


M 

2.0 

5.0 

8.0 

2.0 

5.0 

8.0 

2.0 

5.0 

8.0 

2.0 

5.0 

8.0 


|  100ft 

50° 

2.77 

3.09 

2.98 

60° 

2.92 

3.18 
3.08 

70° 

3.03 

3.22 

3.13 

80° 

3.15 

3.29 

3.19 
90° 


2.0 

5.0 

8.0 

100° 

0.8 
1.5 
3.0 
5.0 
8.0 
16 . 5  i 
27.0 


3.25 

3.34 

3.25 

(48) 

2.93 

3.21 

3.34 

3.39 

3.32 

2.78 

2.20 


KSb0C4H406 


Antimonyl  tartrate 


100° 

(48) 

0.4 

1.83 

0.7 

1.83 

1.4 

1.62 

K4Fe(CN) 


100° 

(48) 

0.2 

4.05 

0.5 

4.33 

0.8 

4.63 

1.2 

4.90 

1.5 

5.13 

K2Cr04  (47) 
40-50° 


1.3 

2.0 

2.6 

3.6 


3.94 

4.19 

4.36 

4.56 


60° 


1.3 

2.0 

2.6 

3.6 


3.92 

4.18 

4.32 

4.51 


1.3 

2.0 

2.6 

3.6 


3.86 

4.11 

4.26 

4.45 


1.3 

2.0 

2.6 

3.6 


3.79 

4.03 

4.18 

4.38 


M  \ 

100ft 

90° 

1.3 

3.70 

2.0 

3.94 

2.6 

4.10 

3.6 

4.28 

100° 

(48) 

0.6 

4.18 

0.8 

4.02 

1.0 

3.93 

1.4 

3.84 

1.8 

3.82 

2.5 

4.00 

2.8 

4.07 

K2Mo04 

100° 

(48) 

0.8 

3.91 

1.6 

4.40 

2.3 

4.75 

3.7 

5.34 

4.7 

5.56 

k2wo4 

100° 

(48) 

0.6 

3.80 

1.5 

4.52 

2.0 

4.85 

2.5 

5.13 

3.0 

5.36 

4.0 

5.72 

5.0 

5.94 

RbCl  (47,  48) 

v.  also 

p.  374 

50° 

1.5 

3.13 

3.0 

3.33 

6.0 

3.56 

70° 

1.5 

3.07 

3.0 

3.29 

6.0 

3.54 

90° 

1.5 

3.03 

3.0 

3.26 

6.0 

3.51 

100° 

1.5 

3.27 

3.0 

3.35 

4.0 

3.39 

5.0 

3.40 

10.0 

3.26 

Rb2S04 

100 

0  (48) 

0.4 

3.86 

0.7 

3.80 

1.2 

3.69 

1.6 

3.70 

2.4 

3.81 

RbHSO.i 

100°  (48) 

0.5 

2.87 

1.1 

2.89 

1.7 

2.88 

2.4 

2.85 

5.2 

2.73 

RbNO, 


M 


100c 


0.7 

1.4 

2.2 

3.2 


100ft 

(48) 

2.86 

2.84 

2.75 

2.50 


5. 

8 

2.25 

CsCl 

t, 

’C 

100ft 

M 

=  1.783  (47) 

30 

4  05 

40 

3  95 

75  , 

3.47 

80 

3.42 

90 

3.37 

100 

3.36 

Three-Component 

Systems 

Ci2H220u 

Sucrose 

B  =  NaCl 

c  =  h2o 

25°  (41) 

2  M  1  100ft 

Mole  ratio  A/B 
=  0.0636 


2.2 

2.8 

5.0 


2.72 

3.22 

3.48 


Mole  ratio  A/B 
=  0.187 


5.4 

7.0 


3.01 

2.98 


Mole  ratio  A/B 
=  0.487 


5.4 

6.4 
8.0 


2.43 

2.56 

2.60 


Mole  ratio  A/B 
=  0.588 


3.2 
4.4 

6.2 


2.06 

2.46 

2.25 


Mole  ratio  A/B 
=  0.918 


2.7 

4.0 

7.9 


2.04 

2.00 

2.28 


Mole  ratio  A/B 
=  1.760 


3.0 

4.3 

6.6 


1.60 

2.21 

2.11 


Mole  ratio  A/B 
=  3.400 


2.7 

2.24 

3.8 

1.96 

5.4 

2  42 

6.8 

2.51 

300 


INTERNATIONAL  CRITICAL  TABLES 


NON-AQUEOUS  SOLUTIONS 

The  quantities  appearing  in  the  tables  are:  100  x\,  the  mole 


per  cent  of  the  solute;  and  kR  = 


Po  ~  V 
xip0 


Within  the  accuracy 


of  the  data  the  relation  between  Xi  and  kR  is  linear  between  values 

13 


marked  with  an  arrow,  thus 


16 


Solvent  =  Br2  (53) 

BrI 


100xi 

lOOfcft 

2.55 

99 

S 

2 

4 

143 

7 

105 

SnBr4 

8.3 

94 

8.6 

87 

SbBr3 

8.7 

75 

8.9 

83 

CHBr3 

10.0 

97 

10.2 

103 

Solvent  =  Hg 
v.  also  p.  284 

Bi 

320-322°  (16) 


5 

10 

20 

35 

50 

60 

100 


77 

67 

63.5 

68.5 
77 

82.5 
100 


Sn 

305-358c 


95 

97 


(42) 

95 

97 


5 

10 

20 

35 

50 

70 

80 

10 

30 

40 

50 

60 


T1 

325°  (21,  22) 
105 
116 
121 
118 
113 
107 
104 
Zn  (22) 

93 
84 
82 
83 
87 


Ag 

313-320°  (16) 
0.25  I  101 


Au 

100.Z!  |  \00kft 

313-320°  (16) 
55 
51 
35 


Solvent  =  NH3 
NH.N, 

-33°  (8) 


■+= 

o3 

33 

a3  < 

ft 

3 

m 


13 

16 

17 

18 

19 

20 


181 
246 
262 
275 
285 
291 
0°  (8) 


19  1 

231 

22  j 

248 

Solvent 

=  c6h6 

CioH$ 

Naphthalene  (38) 


0.5  | 

3  | 

4 

5 

6 

7 

8 
9 


101.9 

97.5 

96.4 

96.0 

95.9 

95.9 

96.1 

97.1 


C14H10 

Anthracene  (40) 
Solvent  =  CH3OH 

c3h8o  3 

Glycerol 
40°  (9) 

82.0 


6 

22 

37 

50 

60 

80 

85 


63.0 

61.9 

69.4 

76.3 
86.2 

89.3 


0.2 

0.4 

0.6 


C14H10O2 
Benzil 
15°  (51) 

84 

85 

86 


C4HI2IN 

Tetramethyl- 
ammonium  iodide 


100*1 

100  kR 

0 . 0461 

64.3 

0.0616 

87.6 

LiCl 

0.5 

17o 

1 

17s 

1.5 

176 

2 

182 

2.5 

188 

3 

193 

4 

198 

I 

a 

1.0 

164 

1.5 

165 

2.0 

167 

2.5 

169 

Solvent  =  C2H5OH 

c3h8o3 

Glycerol 


15° 

0) 

20 

44.o 

30 

45.0 

40 

46.3 

50 

48.0 

60 

51.0 

70 

56.5 

80 

66.8 

90 

80. o 

C756O2 
Benzoic  acid 
19.5°  (54) 
2.676  |  95.1 

C14H10O2 
Benzil 
15°  (51) 


0.1 

0.2 

0.3 

0.6 


98.9 

106.3 

109.6 

100.7 


CO(NH2)2 
Urea 
19.0°  (54) 
2.788  I  107.1 


CH3CONH2 

C3H6N3Os 

c6h7n 

Acetamide 

Nitroglycerine 

Aniline 

o 

o 

100A-* 

100xi 

100fcR 

O 

O 

l-H 

|ioofcB 

17.0 

(54) 

18° 

(28) 

20° 

(9) 

2.811 

100.8 

10 

130 

12 

125 

T.iCl 

20 

154 

18 

96 

15° 

(5i) 

30 

148 

50 

87 

1  .5 

118 

40 

140 

60 

86 

1.8 

127 

50 

131 

70 

87 

2  2 

162 

60 

124 

90 

93 

3.8 

144 

70 

117 

Solvent 

=  CC14 

4.0 

139 

80 

111 

C10H8 

KI 

90 

105 

Naphthalene 

15°  ( 

51) 

v.  also 

p.  288 

15.5 

(54) 

0.17 

115.0 

Solvent  = 

(C2H5)20 

1. 

92 

107.8 

0.27 

127.5 

Ethyl  ether 

C14U10 

0.46 

127.8 

H2SO4 

Phenanthrene 

30° 

(9) 

19.0 

(54) 

2 

71 

1.85 

105.0 

19 

76 

Solvent  =  CS2 

37  . 

175 

Ci8H3402 

Solvent  = 

39 

182 

Oleic  acid 

(CH 

3)2co 

52 

184 

30° 

(9) 

Acetone 

For  aqueous 

18 

87.5 

C 1 8H3  40  2 

H2SO4, 

V.  (55) 

44  J 

105.0 

Oleic  acid 

Ci8H3402 

60 

104.8 

30c 

(9) 

Oleic  acid 

90 

101.2 

40 

82 

30c 

(9) 

Solvent 

=  Na2C03 

60 

87 

14 

120 

NaCN 

90 

95 

100 

100 

v.  p 

.  285 
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THE  VAPOR  PRESSURES  OF  AQUEOUS  SOLUTIONS  OF  COMMERCIAL  ACIDS 

Fred  C.  Zeisberg,  W.  B.  Van  Arsdel,  Frank  C.  Blake,  C.  H.  Greenewalt  and  G.  B.  Taylor 

PARTIAL  VAPOR  PRESSURES  OF  AQUEOUS  SOLUTIONS  OF  HC1 

Fred  C.  Zeisberg 

logio  pmm  =  A  —  B/T ,  which,  however  agrees  only  approximately  with  the  table.  The  table  is  more  nearly  correct. 


Partial  Pressure  of  H20,  mm  Hg,  °C 


%  HC1  I 

A  | 

B  | 

0°  | 

5° 

10° 

15° 

20° 

25° 

30° 

35° 

o 

o  I 

45° 

o 

O 

LO 

60 

o 

0 

o 

O 

00 

90° 

100° 

110° 

6 

8.99156 

2282 

4.18 

6.04 

8.45 

11.7 

15.9 

21.8 

29.1 

39.4 

50.6 

66.2 

86.0 

139 

220 

333 

492 

715 

10 

8 . 99864 

2295 

3.84 

5.52 

7.70 

10.7 

14.6 

20.0 

26.8 

35.5 

47.0 

61.5 

80.0 

130 

204 

310 

463 

677 

960 

14 

8.97075 

2300 

3.39 

4.91 

6.95 

9.65 

13.1 

18.0 

24.1 

31.9 

42.1 

55.3 

72.0 

116 

185 

273 

425 

625 

892 

18 

8.98014 

2323 

2.87 

4.21 

5.92 

8.26 

11.3 

15.4 

20.6 

27.5 

36.4 

47.9 

62.5 

102 

162 

248 

374 

550 

783 

20 

8.97877 

2334 

2.62 

3.83 

5.40 

7.50 

10.3 

14. 1 

19.0 

25.1 

33.3 

43.6 

57.0 

93.5 

150 

230 

345 

510 

729 

22 

9.02708 

2363 

2.33 

3.40 

4.82 

6.75 

9.30 

12.6 

17.1 

22.8 

30.2 

39.8 

52.0 

85.6 

138 

211 

317 

467 

670 

24 

8.96022 

2356 

2.05 

3.04 

4.31 

6.03 

8.30 

11.4 

15.4 

20.4 

27.1 

35.7 

46.7 

77.0 

124 

194 

290 

426 

611 

26 

9.01511 

2390 

1.76 

2.60 

3.71 

5.21 

7.21 

9.95 

13.5 

18.0 

24.0 

31.7 

41.5 

69.0 

112 

173 

261 

388 

554 

28 

8.97611 

2395 

1.50 

2.24 

3.21 

4.54 

6.32 

8.75 

11.8 

15.8 

21.1 

27.9 

36.5 

60.7 

99.0 

154 

234 

349 

499 

30 

9.00117 

2422 

1.26 

1.90 

2.73 

3.88 

5.41 

7.52 

10.2 

13.7 

18.4 

24.3 

32.0 

53.5 

87.5 

136 

207 

310 

444 

32 

9.03317 

2453 

1.04 

1.57 

2.27 

3.25 

4.55 

6.37 

8.70 

11.7 

15.7 

21.0 

27.7 

46.5 

76.5 

120 

184 

275 

396 

34 

9.07143 

2487 

0.85 

1.29 

1.87 

2.70 

3.81 

5.35 

7.32 

9.95 

13.5 

18.1 

24.0 

40.5 

66.5 

104 

161 

243 

355 

36 

9.11815 

2526 

0.68 

1.03 

1.50 

2.19 

3.10 

4.41 

6.08 

8.33 

11.4 

15.4 

20.4 

34.8 

57.0 

90.0 

140 

212 

311 

38 

9.20783 

2579 

0.53 

0.81 

1.20 

1.75 

2.51 

3.60 

5.03 

6.92 

9.52 

13.0 

17.4 

29.6 

49.1 

77.5 

120 

182 

266 

40 

9 . 33923 

2647 

0.41 

0.63 

0.94 

1.37 

2.00 

2.88 

4.09 

5.68 

7.85 

10.7 

14.5 

25.0 

42.1 

67.3 

105 

158 

230 

42 

9.44953 

2709 

0.31 

0.48 

0.72 

1.06 

1.56 

2.30 

3.28 

4.60 

6.45 

8.90 

12.1 

21.2 

35.8 

57.2 

89.2 

135 

195 

Partial  Pressure  of  HC1,  mm  Hg,  °C 


%  HC1 

A 

B 

0° 

5° 

10° 

15° 

20° 

25° 

30° 

35" 

O 

1  o 

45°  | 

50°  | 

60°  | 

70°  | 

00 

o 

o 

2 

11.8037 

4736 

0.0000117 

0.000023 

0.000044 

0.000084 

0.000151 

0.000275 

0.00047(0.00083 

0.00140(0.00380 

0.0100 

0.0245 

4 

11.6400 

4471 

0.000018 

0.000036 

0 . 000069 

0.000131 

0.00024 

0.00044 

0.00077 

0.00134 

0.0023 

0.00385 

0 . 0064 

0.0165 

0.0405 

0.095 

6 

11.2144 

4202 

0.000066 

0.000125 

0.000234 

0.000425 

0 . 00076 

0.00131 

0.00225 

0.0038 

0.0062 

0.0102 

0.0163 

0.040 

0.094 

0.206 

8 

11.0406 

4042 

0.000118 

0.000323 

0.000583 

0.00104 

0.00178 

0.0031 

0.00515 

0.0085 

0.0136 

0.022 

0.0344 

0.081 

0.183 

0.39 

10 

10.9311 

3908 

0.00042 

0.00075 

0.00134 

0.00232 

0.00395 

0.0067 

0.0111 

0.0178 

0.0282 

0.045 

0.069 

0. 157 

0. 35 

0.73 

12 

10.7900 

3765 

0.00099 

0.00175 

0.00305 

0.0052 

0.0088 

0.0145 

0.0234 

0.037 

0.058 

0.091 

0.136 

0.305 

0.66 

1.34 

14 

10.6954 

3636 

0.0024 

0.00415 

0.0071 

0.0118 

0.0196 

0.0316 

0.050 

0.078 

0.121 

0.185 

0.275 

0.60 

1.25 

2. 50 

16 

10.6261 

3516 

0.0056 

0.0095 

0.016 

0.0265 

0.0428 

0.0685 

0.106 

0.163 

0.247 

0.375 

0.55 

1.17 

2.40 

4.66 

18 

10.4957 

3376 

0.0135 

0.0225 

0.037 

0.060 

0.095 

0. 148 

0.228 

0 . 345 

0.515 

0.77 

1.11 

2.3 

4.55 

8.6 

20 

10.3833 

3245 

0.0316 

0.052 

0.084 

0.132 

0.205 

0.32 

0.48 

0.72 

1.06 

1.55 

2.21 

4.4 

8.  5 

15. 6 

22 

10.3172 

3125 

0 . 0734 

0.119 

0.187 

0.294 

0.45 

0.68 

1.02 

1.50 

2.18 

3.14 

4.42 

8.6 

16.3 

29.3 

24 

10.2185 

2995 

0.  175 

0.277 

0.43 

0.66 

1.00 

1.49 

2. 17 

3.14 

4.5 

6.4 

8.9 

16.9 

31.0 

54. 5 

26 

10. 1303 

2870 

0.41 

0.64 

0.98 

1.47 

2,17 

3.20 

4.56 

6.50 

9.2 

12.7 

17.5 

32.  5 

58. 5 

100 

28 

10.0115 

2732 

1.0 

1.52 

2.27 

3.36 

4.90 

7.05 

9.90 

13.8 

19.1 

26.4 

35.7 

64 

112 

188 

30 

9.8763 

2593 

2.4 

3.57 

5.23 

7.60 

10.6 

15.1 

21.0 

28.6 

39.4 

53 

71 

124 

208 

340 

32 

9.7523 

2457 

5.7 

8.3 

11.8 

16.8 

23.5 

32.5 

44.5 

60.0 

81 

107 

141 

238 

390 

623 

34 

9.6061 

2316 

13.1 

18.8 

26.4 

36.8 

50.5 

68.5 

92 

122 

161 

211 

273 

450 

720 

36 

9.6262 

2229 

29.0 

41.0 

56.4 

78 

105.5 

142 

188 

246 

322 

416 

535 

860 

38 

9.4670 

2094 

63.0 

87.0 

117 

158 

210 

277 

360 

465 

598 

758 

955 

40 

9.2156 

1939 

130 

176 

233 

307 

399 

515 

627 

830 

42 

8.9925 

1800 

253 

332 

430 

560 

709 

900 

44 

46 

8.8621 

1681 

510 

940 

655 

840 

90°  j  100°  |  110° 


0.058|0. 
0.21 
0.44 
0.82 
1.48 
2.65 

4.8 

8.8 
15.7 
28.1 
52 
94 
169 
309 
542 
970 


132 

0.46 

0.92 

1.64 

2.9 

5.1 
9.0 

16.1 
28 
49 
90 
157 
276 
493 
845 


0.281 

0.93 

1.78 

3.10 

5.4 

9.3 

16.0 

28 

48 

83 

146 

253 

436 

760 


Accuracy  ca.  2  %  for  solutions  of  15  to  30  %  HC1  between  0  and  100°;  for  solutions  of  >30  %  HC1  the  accuracy  is  ca.  5  %  at  the  lower  temperatures  and  ca  15  % 

at  the  higher  temperatures  Below  15%  HC1,  the  accuracy  is  ca.  5%  at  the  lower  temperatures  and  higher  strengths  to  ca.  15-20  %  at  the  lower  strengths  and 
perhaps  15-20  %  at  the  higher  temperatures  and  lower  strengths.  The  above  table  is  practically  based  upon  the  data  °f  (2-  6'  9'  1  °’  ’  ).  the  data  of  other  observers 

F  ^  1  XT  1  /I  1  \  .1  If)  CO/""4  nn4  flTmiloVlIo  ffl 

being  discordant. 


,  tne  mgner  temperatures  ana  lowei  a uicufebLia.  x  ««  - ^ -  -  ......  , 

The  new  data  by  Klemenc  and  Nagel  (»»)  at  12.5°C  were  not  available  for  consideration  at  the  time  the  table  was  prepared. 
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PARTIAL  VAPOR  PRESSURES  OF  AQUEOUS  SOLUTIONS  OF  SULFUR  DIOXIDE 

W.  B.  Van  Arsdel 

Partial  Pressures  of  H20  and  S02,  mm  Hg,  °C 

v.  also  p.  258 


Grams  S02 
per  100  g 
water 

10°C 

20°C 

30°  C 

40°C 

50°C 

60°C 

70°C 

h2o 

S02 

H20 

SO  2 

H20 

SO  2 

H20 

S02 

H20 

SO  2 

H20 

S02 

h2o 

SO  2 

0.0 

9.2 

17.5 

31.8 

55.3 

92.5 

149.5 

234 

0.5 

9.2 

21 

17.5 

29 

31.7 

42 

55.2 

60 

92.3 

83 

149.2 

111 

234 

144 

1.0 

9.2 

42 

17.4 

59 

31.7 

85 

55.1 

120 

92.2 

164 

149.0 

217 

233 

281 

1.5 

9.2 

64 

17.4 

90 

31.6 

129 

55.0 

181 

92.0 

247 

148.8 

328 

233 

426 

2.0 

9.1 

86 

17.4 

123 

31.6 

176 

55.0 

245 

91.9 

333 

148.6 

444 

233 

581 

2.5 

9.1 

108 

17.4 

157 

31.5 

224 

54.9 

311 

91.8 

421 

148.3 

562 

232 

739 

3.0 

9.1 

130 

17.3 

191 

31.5 

273 

54.7 

378 

91.6 

511 

148.1 

682 

232 

897 

3.5 

9.1 

153 

17.3 

227 

31.5 

324 

54.7 

447 

91.5 

603 

147.9 

804 

4.0 

9.1 

176 

17.3 

264 

31.4 

376 

54.6 

518 

91.4 

698 

4.5 

9.1 

199 

17.3 

300 

31.4 

428 

54.5 

588 

91.2 

793 

5.0 

9.1 

223 

17.2 

338 

31.3 

482 

54.4 

661 

5.5 

9.0 

247 

17.2 

375 

31.3 

536 

54.4 

733 

6.0 

9.0 

271 

17.2 

411 

31.2 

588 

54.3 

804 

6.5 

9.0 

295 

17.2 

448 

31.2 

642 

7.0 

9.0 

320 

17.1 

486 

31.1 

698 

7.5 

9.0 

345 

17.1 

524 

31.1 

752 

8.0 

9.0 

370 

17.1 

562 

31.0 

806 

8.5 

9.0 

395 

17.0 

600 

9.0 

9.0 

421 

17.0 

638 

9.5 

8.9 

447 

17.0 

676 

10.0 

8.9 

473 

17.0 

714 

10.5 

8.9 

499 

17.0 

751 

11.0 

8.9 

526 

16.9 

789 

11.5 
12.0 

12.5 
13.0 

13.5 
14.0 

14.5 
15.0 

15.5 
16.0 


8.9 

8.9 

8.9 

8.8 

8.8 

8.8 

8.8 

8.8 

8.8 

8.8 


553 

580 

608 

635 

662 

689 

716 

743 

771 

799 


Grams  S02 
per  100  g 
water 

80°  C 

90°C 

100°C 

110°C 

120°C 

130°C 

H20 

S02 

H20 

S02 

H20 

S02 

H20 

SO  2 

H20 

so2 

H20 

SO  2 

0.0 

355 

526 

760 

1074 

1488 

2026 

0.5 

354 

182 

525 

225 

758 

274 

1072 

326 

1486 

377 

2024 

420 

1.0 

354 

356 

524 

445 

757 

548 

1071 

661 

1484 

775 

2022 

879 

1.5 

353 

543 

523 

684 

756 

850 

1070 

1032 

2.0 

353 

746 

523 

940 

2.5 

352 

956 

The  above  table  is  based  upon  the  data  of  the  following  observers,  the  weight  assigned  to  each  being  indicated:  Schoenfeld,  0;  Sims, 
3;  Smith-Parkhurst,  4;  Freese,  0;  Oman,  3;  Enckell,  3;  Hudson,  5;  Taylor,  2;  and  Taylor  and  Chase,  4.  The  partial  pressure  of  water 
was  calculated  using  Fulda’s  values  for  the  ionization  constant  of  H2S03. 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(»)  Enckell,  Papp.  tr&v.  tids.  Finland,  No.  4:  93;  25.  472,  23:  633;  25.  (2) 

Freese,  491,  51:  861;  20.  (3)  Fulda,  291,  30;  81;  09.  (4)  Hudson,  4< 


127:  1332;  25.  (5)  Oman,  485,  54:  81;  24.  («)  Scheel  and  Heuse,  8,  31 

715;  10.  (7)  Schonfeld,  13,  95:  1;  55.  (»)  Sims,  4,  14 :  1 ;  62.  (9)  Smith 

and  Parkhurst,  1,  44:  1918;  22. 

(10)  Taylor,  Research  Dept.,  The  Brown  Co.,  Berlin,  New  Hampshire,  0.  (ll) 
Taylor  and  Thing,  Research  Dept.,  The  Brown  Co.,  Berlin,  New  Hampshire, 
0.  (12)  Taylor  and  Chase,  The  Brown  Co.,  Berlin,  N.  H.,  0. 


VAPOR  PRESSURES,  NORMAL  BOILING  POINTS,  AND  LATENT  HEATS  OF  VAPORIZATION  FOR  AQUEOUS  SOLUTIONS 

OF  H2S04 

Frank  C.  Blake  and  C.  H.  Greenewalt 
%  =  Wt.  %  H2S04  in  the  solution. 

A  and  B  are  constants  in  the  equation  logio  pmm  =  A  —  B /T 
l  —  total  heat  of  vaporization  in  g-calu  per  g  of  water  evaporated. 

B.  P.  =  normal  boiling  point,  °C. 

For  bibliography  and  discussion  of  data,  v.  Greenewalt,  45,  17:  522;  25. 
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VAPOR  PRESSURE— COMMERCIAL  ACIDS 
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95 

10 

*5  I 

<0 

15 

70  t 

35  ( 

30 

55 

30 

15 

10 

35 

30 

25 

20 

10 

9.790 

1  255 

>239 

)  293 

)  .034 

t  032 

3 . 853 

1 

''f 

00 

! 

3.827  c 

3 . 832 

3.809! 

3.844 

8.873 

8.864 

8.922 

8.925 

3888 

1390 

1175 

5040 

2810 

2688 

2533 

2458 

2400 

2357 

2322 

2299 

2286 

2271 

2268 

2259 

987 

161 

506 

172 

713 

382 

343 

324 

309 

598 

590 

584 

580 

577 

576 

574 

290 

255 

225 

202 

182 

165 

L51 

L40 

130 

123 

L18 

114 

110 

108 

106 

104 

102 

Total  vapor  pressure,  mm  Hg 

0. 0041810. 0144 

0 . 0550 

0.154 

0.377 

0.686 

1.08 

1  55 

2.07 

2.55 

3.06 

3.43 

3.72 

4.02 

4.38 

0.00118 

0 . 00680 

1 . 0230 

0 . 0867 

0.235 

0.558 

l  03 

1.60 

2.26 

2.99 

3.69 

4.40 

4.94 

5.33 

5.87 

6.30 

0.00196 

0.0108 

0.0358 

0.128 

0.342 

0.800 

L  .46 

2.26 

3.19 

4.19 

5.22 

6.23 

6.91 

7.46 

8.05 

8.80 

0.00318 

0.0169 

0.0555 

0.195 

0.506 

1 .15 

2.05 

3.19 

4.50 

5.85 

7.27 

8.65 

9.65 

10. 

5 

11.3 

12.3 

0.00497 

0.0257 

0 . 0835 

0.284 

0.723 

1  61 

2.87 

4.43 

6.20 

8.10 

9.95 

11.8 

13.2 

14. 

3 

15.4 

16.6 

0.00765 

0.0390 

0.124 

0.408 

1.03 

2.24 

3.97 

6.15 

8.45 

10.9 

13.5 

15.8 

17.8 

19. 

4 

20.8 

22.4 

0.0117 

0.0585 

0.183 

0.580 

1.44 

3.09 

5.41 

8.29 

11.3 

14.7 

18.0 

21.2 

23.8 

26. 

0 

27.8 

30.0 

0.00150 

0.0179 

0 . 0860 

0.265 

0 . 822 

2.00 

4.23 

7.39 

11.2 

15.4 

19.7 

24.3 

28.6 

31.9 

35. 

0 

37.2 

40.1 

0.00235 

0 . 0265 

0.125 

0.381 

1.14 

2.75 

5.66 

9.85 

14.8 

20.3 

26.0 

31.8 

37.3 

41.7 

45. 

6 

48.6 

52.9 

0.00370 

0 . 0395 

0.181 

0.540 

1.57 

3.73 

7.60 

13.0 

19.5 

26.7 

33.0 

41.0 

48.6 

54.7 

59. 

0 

63.3 

68.1 

0.00580 

0 . 0580 

0.260 

0.770 

2.20 

5.17 

10.2 

17.5 

26.0 

35.2 

44.7 

53.9 

63.0 

71.3 

76. 

7 

82.2 

88.5 

0 . 00877 

0 . 0840 

0.367 

1.06 

2.95 

6.89 

13.4 

22.7 

33.7 

45.5 

57.5 

69.0 

80.2 

91.0 

98. 

2 

106 

113 

0.0133 

0.120 

0.411 

1.47 

3.98 

9.12 

18.6 

29.3 

43.0 

58.0 

73.0 

87.3 

102 

116 

124 

133 

143 

0.0196 

0.169 

0.707 

2.00 

5.30 

10.2 

22.7 

37.7 

55.1 

73.7 

92.3 

110 

127 

145 

156 

167 

178 

0 . 0288 

0.236 

0.960 

2.68 

7.02 

15.6 

29.0 

48.0 

69.6 

92.5 

116 

138 

159 

180 

195 

207 

223 

0.0415 

0.327 

1.31 

3.60 

9.26 

20.3 

37.0 

60.2 

87.0 

115 

144 

171 

198 

222 

240 

256 

274 

0 . 0606 

0.450 

1.77 

4.77 

12.0 

26.0 

47.0 

75.3 

108 

143 

179 

211 

244 

273 

295 

314 

337 

0.0879 

0.618 

2.37 

6.35 

15.6 

33.4 

59.7 

94.3 

136 

178 

211 

261 

300 

333 

360 

385 

413 

0.123 

0.823 

3.14 

8.30 

20.0 

42.5 

74.6 

117 

167 

217 

271 

319 

369 

404 

437 

468 

498 

0.172 

1.12 

4.18 

10.8 

25.7 

53.9 

92.7 

144 

205 

268 

335 

390 

450 

493 

531 

580 

608 

0.237 

1.49 

5.39 

13.9 

32.0 

67.0 

114 

178 

253 

326 

405 

474 

540 

590 

637 

678 

720 

0.321 

1.93 

6.95 

17.6 

40.0 

82.3 

140 

213 

302 

393 

484 

568 

642 

702 

758 

812 

0.437 

2.52 

9.00 

22.5 

50.0 

103 

172 

260 

367 

471 

580 

679 

768 

0.590 

3.23 

11.4 

28.3 

62.0 

126 

207 

313 

435 

562 

684 

800 

0.788 

4.19 

14.5 

35.6 

76.5 

153 

251 

377 

522 

670 

812 

1.07 

5.43 

18.3 

44.7 

94.5 

188 

304 

452 

625 

797 

1.42 

6.97 

23.2 

56.0 

117 

230 

370 

544 

744 

1.87 

8.85 

29.1 

69.0 

142 

277 

440 

647 

2.40 

11.2 

36.3 

85.5 

173 

332 

525 

760 

3.11 

13.9 

44.3 

104 

208 

397 

622 

4.02 

17.5 

54.6 

127 

248 

471 

730 

5.13 

21.9 

68.2 

157 

299 

564 

6.47 

27.7 

82.0 

188 

354 

665 

8.39 

33.2 

99.5 

226 

422 

790 

10.3 

39.8 

119 

267 

496 

1 

12.9 

48.4 

143 

319 

585 

- 

15  9 

59  0 

169 

378 

685 

°C 

95% 

t  90  % 

20.2 

71.2 

206 

450 

810 

240 

164 

450 

24.8 

85.0 

245 

535 

245 

193 

520 

30.7 

102 

291 

637 

250 

229 

604 

36.7 

120 

340 

735 

255 

268 

700 

45.3 

143 

402 

260 

314 

800 

55.0 

170 

472 

265 

363 

66.9 

203 

557 

270 

430 

79.8 

240 

647 

275 

500 

95.5 

279 

750 

280 

580 

115 

326 

285 

682 

137 

380 

290 

790 

_ 

304 


INTERNATIONAL  CRITICAL  TABLES 


The  Partial  Pressure  of  S03  above  Fuming  Sulfuric  Acid,  mm  Hg,  °C 


Total 

h2so4 

%  S03 

20° 

25° 

30° 

35° 

O 

O 

45° 

O 

O 

55° 

60° 

65° 

O 

O 

75° 

O 

O 

GO 

85° 

90° 

102% 

83 . 265 

0.4 

0.6 

1.0 

1.6 

2.5 

3.8 

5.7 

8.5 

12.5 

18.2 

26.3 

37 . 5 

103.0 

84.081 

0.5 

0.9 

1.3 

2.1 

3.2 

4.8 

6.8 

10.5 

15.3 

22.0 

31.4 

44.4 

104.0 

84 . 897 

0.2 

0.3 

0.5 

0.8 

1.3 

2.0 

3.0 

4.5 

6.7 

9.8 

14.2 

20.4 

29.0 

40.8 

56.8 

104.5 

85.305 

0.3 

0.4 

0.7 

1.1 

1.7 

2.6 

4.0 

6.0 

8.9 

12.9 

18.8 

26.7 

37.9 

53.5 

73.9 

105.0 

85.714 

0.4 

0.7 

1.1 

1 . 7 

2.6 

4.0 

6.0 

9.0 

13.1 

19.0 

27.2 

38.6 

54.1 

75.2 

103.7 

105.5 

86.122 

0.8 

1.2 

1 . 9 

2.9 

4.4 

6.6 

9.8 

14.3 

20.7 

29.5 

42.1 

58.i 

81.5 

112.6 

153.1 

106.0 

86.530 

1.4 

2.1 

3.2 

4.9 

7.3 

10.8 

15.7 

22.6 

32.1 

45.2 

63.0 

87.o 

119.0 

161.5 

217.2 

106.5 

86.938 

2.4 

3.6 

5.5 

8.2 

12.0 

17.4 

25.0 

35.4 

49.8 

69.0 

95.5 

129.3 

171.2 

230.1 

311.9 

107.0 

87.346 

4.0 

6.0 

8.9 

13.0 

18.8 

26.9 

38.1 

53.4 

74.0 

101.6 

138.2 

186.4 

249.2 

330.5 

434.9 

107.5 

87.754 

6.9 

10. 0 

14.6 

20.7 

29.2 

40.7 

56.4 

77.1 

104.6 

140.2 

167.3 

246.5 

323.7 

422.2 

547.7 

108.0 

88.163 

15.9 

22.4 

31.4 

43.4 

59.4 

80.6 

108.3 

144.2 

190.4 

249.4 

324.2 

108.5 

88.571 

35.1 

47.8 

64.8 

86.9 

115.7 

152.3 

199.4 

257.9 

333.6 

425.1 

109.0 

88.979 

64.5 

86.6 

115.3 

152.1 

199.0 

258.3 

332.5 

425.0 

539.5 

110.0 

89.795 

100.5 

133.7 

176.1 

230.1 

298.2 

383.5 

489.5 

111.0 

90.612 

105.2 

140.5 

185.7 

243.4 

316.3 

407.9 

112.0 

91.428 

76.i 

103.2 

138.5 

184.0 

242.4 

316.5 

409 . 9 

526.6 

113.0 

92.244 

96.9 

130.9 

175.1 

232.1 

304.9 

397.1 

512.9 

657.4 

114.0 

93.060 

119.1 

160.7 

214.9 

284.5 

373.3 

485.8 

626.9 

802.8 

115.0 

93.877 

144.2 

194.3 

259.2 

342.6 

448.8 

583.0 

751.2 

960.4 

Unpublished  determinations  from  the  Eastern  Laboratory  of  E.  I.  du  Pont  de  Nemours  &  Company. 


The  Partial  Pressures  of  H2SO4  and  H20  over  Sulfuric  Acid  Solutions 


t,  °C 

Ph2so4 

Ph2o 

t,  °C 

Ph2so4 

Pn2o  J 

1  t,  °C 

Ph2so4 

Ph2o 

1  t,  °C 

Ph2so4 

Ph,o 

89.25%  H2S04 

95.06%  I12S04 

98.06%  H2S04 

99.23%  H2S04 

183.0 

0.5 

78.8 

180.0 

2.1 

10.1 

204.0 

5.9 

0.0 

211.0 

33.2 

197.5 

1.3 

116.9 

200.0 

4.8 

21.2 

218.5 

9.8 

1.5 

225.0 

49.9 

216.5 

2.1 

233.1 

215.5 

8.5 

46.5 

234.5 

14.7 

3.2 

227.0 

55.4 

230.0 

3.6 

306.3 

232.0 

13.4 

91.9 

249.0 

28.5 

2.6 

244.0 

84.1 

<0.1 

241.5 

5.3 

414.8 

244.5 

19.9 

120.1 

261.0 

38.8 

5.0 

261.0 

163.8 

91.26%  H2S0 

4 

252.0 

20.0 

156.5 

273.0 

61.9 

5.3 

270.0 

229.8 

191  0 

0  6 

50  7 

261.0 

27.9 

180.7 

285 . 0 

91 . 6 

11.8 

281.0 

272.3 

205  0 

1  9 

84  7 

270.0 

39.9 

254.9 

295.0 

132.3 

14.7 

290.0 

381.5 

222.0 

4.5 

158.5 

280.5 

52.0 

310.0 

Measurements  by  Thomas  and 

Barker,  4, 

127 :  2824;  25.  v  in 

242.5 

6.4 

271.6 

282 . 0 

52.6 

350.2 

mm  Hg.  Accuracy,  5 

to  15%. 

252.5 

11.3 

385 . 3 

258.0 

13.6 

448.7 

262.5 

16.3 

411.1 

PARTIAL  VAPOR  PRESSURES  OF  AQUEOUS  SOLUTIONS  OF  HN03,  mm  Hg 

G.  B.  Taylor 

Based  chiefly  upon  the  data  of  Creighton  and  Githens,  Carpenter  and  Babor,  Burdick  and  Freed,  Sproesser  and  Taylor,  Pascal,  and 

Klemenc 


Percentages  are  Wt.  %  HN03  in  solution 


°c 

20% 

25% 

30% 

35% 

°C 

20% 

25 

% 

30% 

35 

% 

HNO3 

h2 

O 

HNOs 

h2 

0 

HNOa 

h2 

0 

HNO3 

h2 

0 

HNOs 

H,0 

HNOs 

I120 

HNOs 

H20 

HNOs 

H20 

0 

4 

1 

3 

8 

3 

6 

3 

3 

60 

0 

13 

128 

0 

28 

121 

0 

51 

113 

0 

85 

102 

5 

5 

7 

5 

4 

5 

0 

4 

6 

65 

0 

19 

162 

0 

40 

151 

0 

71 

140 

1 

18 

127 

10 

8 

0 

7 

6 

7 

1 

6 

5 

70 

0 

27 

200 

0 

54 

187 

1 

00 

174 

1 

63 

159 

15 

10 

9 

10 

3 

9 

7 

8 

9 

75 

0 

38 

250 

0 

77 

234 

1 

38 

217 

2 

26 

198 

20 

15 

2 

14 

2 

13 

2 

12 

0 

80 

0 

53 

307 

1 

05 

287 

1 

87 

267 

3 

07 

243 

25 

20 

6 

19 

2 

17 

8 

16 

2 

85 

0 

74 

378 

1 

44 

352 

2 

53 

325 

4 

15 

297 

30 

27 

6 

25 

7 

23 

8 

0 

09 

21 

7 

90 

1 

01 

458 

1 

95 

426 

3 

38 

393 

5 

50 

359 

35 

36 

5 

33 

8 

31 

1 

0 

13 

28 

3 

95 

1 

co 

555 

2 

62 

517 

4 

53 

478 

/ 

32 

436 

40 

47 

5 

44 

0 

11 

41 

0 

20 

37 

7 

100 

1 

X 

675 

3 

50 

628 

6 

05 

580 

9 

7 

530 

45 

62 

0 

09 

57 

5 

0 

17 

53 

0 

28 

48 

105 

2 

50 

800 

4 

65 

745 

7 

90 

690 

12 

7 

631 

50 

80 

0 

13 

75 

0 

25 

69 

0 

42 

63 

110 

16 

5 

755 

55 

0  09 

100 

0 

18 

94 

0 

35 

87 

0 

59 

79 

* 
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30-1 


°c 

40% 

45%  | 

50%  | 

55% 

60% 

HNOa  | 

h2o  | 

HNOa 

h2o  | 

HNOa  1 

H20  | 

HNOa  | 

h2o  I 

HNOa  j 

H20 

0 

3.0 

2.6 

2.1 

1.8 

0.19 

1.5 

5 

4.2 

3.6 

3.0 

0.14 

2.5 

0.28 

2.1 

10 

5.8 

5.0 

0.12 

4.2 

0.21 

3.5 

0.41 

3.0 

15 

8.0 

0.10 

6.9 

0.18 

5.8 

0.31 

4.9 

0.59 

4.1 

20 

10.8 

0.15 

9.4 

0.27 

7.9 

0.45 

6.7 

0.84 

5.6 

25 

0.12 

14.6 

0.23 

12.7 

0.39 

10.7 

0.66 

9.1 

1.21 

7.7 

30 

0.17 

19.5 

0.33 

16.9 

0.56 

14.4 

0.93 

12.2 

1.66 

10.3 

35 

0.25 

25.5 

0.48 

22.3 

0.80 

19.0 

1.30 

16.1 

2.28 

13.6 

40 

0.36 

33.5 

0.68 

29.3 

1.13 

25.0 

1.82 

21.3 

3.10 

18.1 

45 

0.52 

43 

0.96 

38.0 

1.57 

32.5 

2.50 

28 

4.20 

23.7 

50 

0.75 

56 

1.35 

49.5 

2.18 

42.5 

3.41 

36.3 

5.68 

31.0 

55 

1.04 

71 

1.83 

62.5 

2.95 

54 

4.54 

46.0 

7.45 

39 

60 

1.48 

90 

2.54 

80 

4.05 

70 

6.15 

60 

9.9 

51 

65 

2.05 

114 

3.47 

100 

5.46 

88 

8.18 

76 

13.0 

64 

70 

2.80 

143 

4.65 

126 

7.25 

110 

10.7 

95 

16.8 

81 

75 

3.80 

178 

6.20 

158 

9.6 

138 

13.9 

120 

21.8 

102 

80 

5.10 

218 

8.15 

195 

12.5 

170 

18.0 

148 

27.5 

126 

85 

6.83 

268 

10.7 

240 

16.3 

211 

23.0 

182 

34.8 

156 

90 

9.0 

325 

13.7 

292 

20.9 

258 

29.4 

223 

43.7 

192 

95 

11.7 

394 

17.8 

355 

26.8 

315 

37.3 

272 

55.0 

233 

100 

15.5 

480 

23.0 

430 

34.2 

383 

47 

331 

69.5 

285 

105 

20.0 

573 

29.2 

520 

43.0 

463 

58.5 

400 

84.5 

345 

110 

25.7 

688 

37.0 

625 

54.5 

560 

73 

485 

103 

417 

115 

32.5 

810 

46 

740 

67 

665 

90 

575 

126 

495 

120 

84 

785 

110 

685 

156 

590 

125 

187 

700 

65% 

70% 

80% 

°C 

HNOa 

H20 

HNOa  | 

H20 

HNOa  | 

H20 

0 

0.41 

1.3 

0.79 

1.1 

2 

5 

0.60 

1.8 

1.12 

1.6 

3 

10 

0.86 

2.6 

1.58 

2.2 

4 

1.2 

15 

1.21 

3.5 

2.18 

3.0 

6 

1.7 

20 

1.68 

4.9 

3.00 

4.1 

8 

2.4 

25 

2.32 

6.6 

4.10 

5.5 

10.5 

3.2 

30 

3.17 

8.8 

5.50 

7.4 

14 

4 

35 

4.26 

11.6 

7.30 

9.8 

18.5 

5.5 

40 

5.70 

15.5 

9.65 

12.8 

24.5 

7 

45 

7.55 

20.0 

12.6 

16.7 

32 

9.5 

50 

10.0 

26.0 

16.5 

21.8 

41 

12 

55 

12.8 

33.0 

21.0 

27.3 

52 

15 

60 

16.8 

43.0 

27.1 

35.3 

67 

20 

65 

21.7 

54.5 

34.5 

44.5 

85 

25 

70 

27.5 

68 

43.3 

56 

106 

31 

75 

35.0 

86 

54.5 

70 

130 

38 

80 

43.5 

106 

67.5 

86 

158 

48 

85 

54.5 

131 

83 

107 

192 

60 

90 

67.5 

160 

103 

130 

230 

73 

95 

83.5 

195 

125 

158 

278 

89 

100 

103 

238 

152 

192 

330 

108 

105 

124 

288 

183 

231 

392 

129 

110 

152 

345 

221 

270 

465 

155 

115 

181 

410 

262 

330 

545 

185 

120 

218 

490 

312 

393 

640 

219 

125 

260 

580 

372 

469 

90% 


HNOa 


H20 


5.5 

8 

11 

15 

20 

27 

36 

47 

62 

80 

103 

127 

157 

192 

232 

282 

338 

405 

480 

570 

675 

790 


1 

1.3 
1.8 

2.4 

3 

4 

5 

6.5 
8 

10 

13 

16 

20 

24 

29 

35 

42 


100% 


HNOa 


11 

15 

22 

30 

42 

57 

77 

102 

133 

170 

215 

262 

320 

385 

460 

540 

625 

720 

820 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(i)  Berl  and  Samtleben,  92,  35:  201;  22.  (2)  Burdick  and  Freed,  1,  43:  518; 

21.  (3)  Carpenter  and  Babor,  79,  161:  111;  25.  (■»)  Creighton  and  Githens, 

143,  179:  161;  15.  (s)  Klemenc  and  Nagel,  93,  155:  257;  26.  (6)  Pascal, 

316,  20:  40;  23.  (7)  Roscoe,  4,  13:  146;  61.  (8)  Sapozhnikov,  7,  53:  225; 

05.  (9)  Sproesser  and  Taylor,  1,  43:  1782;  21. 
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THE  VAPOR  PRESSURES  OF  AQUEOUS  SOLUTIONS  OF  CH3COOH,  HBr  AND  HI 

C.  H.  Greenewalt 


Total  Vapor  Pressure  of  Acetic  Acid — Water  Mixtures 

(mm  Hg) 

%  =  Wt.  %  acetic  acid  in  the  solution.  Based  upon  the  data 
of  Kahlbaum  (2)  and  Konowalow  (3) 


c° 

25 

50 

75 

20 

16.3 

15.7 

15.3 

25 

22.1 

21.4 

20.8 

30 

29.6 

28.8 

27.8 

35 

39.4 

38.3 

36.6 

40 

51.7 

50.2 

48.1 

45 

67.0 

65.0 

62.0 

50 

87.2 

85.0 

80.1 

55 

110 

107 

102 

60 

141 

138 

130 

65 

178 

172 

162 

70 

223 

216 

203 

75 

277 

269 

251 

80 

342 

331 

310 

85 

419 

407 

376 

90 

510 

497 

458 

95 

618 

602 

550 

100 

743 

725 

666 

Aqueous  Solutions  of  HBr,  pmm  at  25°C  (*) 


%  HBr 

PHBr 

%  HBr 

/>HBr 

%  HBr 

PHBr 

32 

0.0016 

38 

0.0061 

44 

.048 

34 

.0022 

40 

.011 

46 

.10 

36 

.0033 

42 

.023 

Partial  Pressures  of  H20  and  HBr  (mm  Hg)  (4) 


% 

20°C 

25°C 

50°C 

|  55°C 

HBr 

HBr 

H20 

HBr 

H20 

HBr 

H20 

|  HBr 

h2o 

48 

0.09 

6.2 

0.13 

8.2 

1.3 

30.2 

2.0 

38 

50 

0.23 

4.5 

0.37 

6.1 

3.2 

24.3 

4.6 

31 

52 

0.71 

3.3 

1.1 

4.5 

7.2 

19.3 

10.2 

25 

54 

2.2 

2.4 

3  2 

3.3 

17 

16.0 

23.0 

21 

56 

6.8 

1.7 

9.3 

2.4 

40 

13.3 

51 

18 

58 

21 

1.3 

27 

1.9 

91 

10.4 

115 

14 

60 

260 

11.4 

Partial  Pressure  of  HI  over  Aqueous  Solutions  of  HI,  25°C 


(mm  Hg)  (i) 


44 

46 

48 

50 

52 

54 

56 

0.00064 

0.0010 

0 . 0022 

0.0050 

0.013 

0.035 

0.10 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(»)  Bates  and  Kirschman,  1,  41:  1991;  19.  (2)  Kahlbaum,  7,  13:  14;  94.  (3) 

Konowalow,  8,  14:  34;  81.  (4)  Vrevskii,  Zavarickii  and  Sharlov,  63,  54: 

360;  23. 


VAPOR  PRESSURES,  BOILING  POINTS  AND  VAPOR  COMPOSITIONS  FOR  THE  SYSTEM  H20—  H2S04— HNOs 

F.  C.  Zeisberg 


The  available  information  is  summarized  and  presented  below 
in  graphical  form.  The  small  circles  on  the  left-hand  sides  of 
Figs.  2  and  3  are  the  critical  values  for  the  system  H20 — HN03 
as  given  above  (p.  304).  They  show  that  the  best  available 
data  for  the  ternary  system  are  inconsistent  with  the  best  data 
for  the  binary  system. 


N 


LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

f1)  Berl  and  Samtleben,  92,  35:  206;  22.  (2)  Carpenter  and  Babor,  79,  16  I: 

111;  25.  (3)  Creighton  and  Smith,  143,  180 :  703;  15.  (4)  Pascal  and  Garnier, 
14,  15:  253;  21.  (3)  Sapozhnikov,  7,  49 :  697;  04.  51:  609;  05.  53:225; 

05.  (6)  Sapozhnikov,  246,  4:  441,  462;  09. 


N 


* 
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.301 


Pig.  1. 


50  60 

%H2S0„ 


Pig.  4 


Boiling  Poinrs 
of 

Mixtures 

of 

H2S04-MN03-hj0 

at458mm. 
jo  Pascal 


%H2S04 
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H 


N 


N 


VARIATION  OF  BOILING  POINT  WITH  COMPOSITION,  FOR  LIQUID  MIXTURES  OF 

VOLATILE  CONSTITUENTS 

D.  B.  Keyes,  Assisted  by  D.  B.  Mason  and  Roger  K. 


Contents 

Two-component  systems. 

Three-component  systems. 

Azeotropic  mixtures. 

Abbreviations 

B.  P.  Boiling  point. 

M  %  Mole  %.  (In  the 
liquid  unless  otherwise 
indicated.) 

J.  Linear  relation  over  the 
range  so  marked. 

Maximum  or  minimum  boil¬ 
ing  points  in  bold-face  type. 


MATlitRES 

Systemes  a  deux  constituants. 

Systemes  a  trois  constituants. 

Melanges  azeotropiques. 

Abkeviations 

B.  P.  Point  d’ebullition. 

M  %  Pourcent  molecu- 
laire.  (Dans  le  liquide  a  moins 
d’une  autre  indication.) 

!  Relation  lineaire  pour 
tout  l’intervalle  ainsi  designe. 

Points  d’ebullition  maximum 
et  minimum  en  caracthres  gras. 


Inhaltsverzeichnis 
Zweikomponenten  Systeme. 
Dreikomponenten  Systeme. 
Azeotropische  Mischungen. 

Abkurzungen 
B.  P.  Siedepunkt. 

M  %  Mol-Prozente.  (In 
der  Fliissigkeit,  wenn  nichts 
anderes  angegeben.) 

|  Gibt  den  Bereich  line- 
arer  Beziehung  an. 

Die  maximum  oder  minimum 
Siedepunkte  sind  durch  Druck 
hervorgehoben. 


Taylor 


Indice  Page 

Sistemi  a  due  componenti.  309 
Sistemi  a  tre  componenti.  314 

Miscele  azeotropiche .  318 

Abbreviazioni 


B.  P.  Punto  di  ebollizione. 

M  %  Grammi  molecole 
%.  (Salvo  i  casi  in  cui  e  indi¬ 
cate  diversamente.) 

J,  Relazione  lineare  entro 
l’intervallo  cos!  indicate. 

I  massimi  e  minimi  nei  punti 
di  ebollizione  sono  segnati  in 
carattere  neretto. 
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TWO-COMPONENT 

SYSTEMS 

A-&-Table 


Standard  arrangement  (v.  p.  viii) 


Argon 

h2o 

B  =  N2  (20) 

Aqueous  Mixtures 

P  °K 

M  %  A 

B  = 

=  HC1  (?) 

r.,  xv 

Liq.  | 

Vap. 

v.  also 

p.  301 

1500  mm 

B.  P.,  °C 

M  %  B 

83.55 

0 

0 

100 

0.0 

84.9 

20 

9.5 

101.8 

2.0 

86.4 

40 

21.5 

103.3 

4.0 

89.5 

70 

49.0 

105.3 

6.0 

92.3 

90 

77.5 

108.0 

8.0 

94.1s 

100 

100 

109.7 

10.5 

1000  mm 

109.0 

12.0 

105.2 

14.0 

79. 7o 

0 

0 

92.0 

17.0 

80.9 

20 

8.7 

82.7 

18.5 

82.4 

40 

20.4 

19.0 

26.3 

85.2 

70 

45.5 

B  = 

Br2,  v.  (52) 

87.95 

90 

75.0 

89.93 

100 

100 

760  mm 

B 

=  HBr  (8) 

77.30 

0 

0 

v.  also 

p.  306 

78.4s 

20 

8.6 

B.  P.,  °C 

M  %  B  Vap. 

79.8 

40 

19.0 

760 

mm 

82.6 

70 

43.6 

85.25 

90 

73.5 

100.0 

0 

87.25 

100 

100 

114.7 

2 

500  mm 

122.4 

6 

126.0 

15 

73.9o 

0 

0 

124.3 

25 

74.9? 

20 

7.8 

104.3 

70 

76.22 

40 

17.7 

92.0 

80 

78.8 

70 

41.0 

36 

90 

81.42 

90 

70.4 

26 

95 

83.45 

100 

100 

B  = 

HNOa  0°) 

02 

v.  also 

p.  304 

B.  P.,  °C 

M  %  B 

B  =  N2  (i) 

760  mm 

P  °K 

M  %  A 

100.0 

0 

Liq. 

Vap. 

106.0 

10 

760  mm 

114.6 

20 

77.3 

0 

0 

120.4 

30 

78.0 

8.I0 

2.2 

121.9 

37 

79.0 

21.6o 

6.8 

120,4 

45 

80.0 

33.4 

12.0 

114.9 

55 

81.0 

43.4 

17.7 

103.4 

70 

82.0 

52.2 

23.6 

95.2 

86 

83.0 

59.5 

29.9 

360  mm 

84.0 

66.2 

36.9 

80  5 

0 

85.0 

72.3 

44.3 

86.5 

10 

86.0 

77.8 

52.2 

92.3 

20 

87.0 

82.9 

60.3 

98.2 

30 

88.0 

88.5 

69.6 

100.2 

39 

89.0 

93.8 

79.8 

96.6 

50 

89.5 

96.5 

87.0 

89.6 

60 

90.1 

100 

100 

63  5 

99 

p, 

B.  P„ 

M  %  B  (37) 

ram  Hg 

°C 

Liq. 

Vap. 

190 

65.5 

8.20* 

0.404* * * 

237 

72 

8.28 

0.495 

465 

93 

8.54 

0.522 

566 

100 

8.28 

0.638 

760 

106.5 

8.36 

0.627 

870 

115.5 

8.78 

0.462 

40 

40.2 

13 . 9 1 

1.54J 

116 

59.0 

12.4 

1.48 

318 

87.5 

12.4 

1.47 

458 

97.5 

12.8 

1.51 

570 

104.0 

12.3 

1.57 

680 

108.5 

12.3 

1.42 

760 

112 

12.3 

1.76 

40 

45.8 

22.90§ 

7.14|| 

116 

66.5 

22.2 

6.66 

317 

95.0 

21.7 

6.08 

458 

105.5 

22.5 

7.14 

570 

111.0 

22.1 

5.16 

760 

118.5 

22.1 

6.60 

870 

124.2 

22.3 

4.87 

40 

52 

30. 8  If 

22.2** * * §§ 

116 

70.2 

30.5 

17.1 

317 

98.5 

30.8 

18.9 

353 

104 

31.0 

22.4 

463 

109.5 

30.8 

22.5 

517 

112.5 

30.7 

22.6 

553 

113.5 

31.0 

22.9 

622 

115.5 

31.0 

22.3 

670 

117.5 

30.8 

22.2 

725 

120.5 

30.8 

19.0 

763 

121.6 

30.8 

16.6 

40 

52.6 

34 . 6 1 1 

34. 6« 

116 

72.0 

35.8 

35.6 

116 

72.1 

36.0 

36.1 

324 

102 

33.6 

22.3 

458 

109 

37.4 

36.7 

465 

110.1 

35.3 

34.7 

574 

113.9 

38.1 

38.0 

760.2 

121.9 

38.3 

38.3 

870 

126.0 

34.2 

29.1 

870 

126.3 

36.3 

34.8 

1010 

130.6 

34.9 

34.8 

40 

52.0 

40.3Jt 

62.0tt 

116 

71.5 

40.1 

64.3 

325 

98.5 

40.3 

52.2 

398 

104 

40.0 

53.8 

458 

108 

39.5 

53.5 

570 

113.5 

40.0 

49.3 

754 

121 

40.2 

60.2 

40 

47.6 

46.0§§ 

84.3IHI 

116 

67.0 

45.7 

74.2 

325 

93.0 

46.0 

71.5 

408 

103.0 

45.8 

65.2 

540 

110.0 

45.1 

83.8 

760 

118.0 

46.5 

75.9 

40 

43 

53.21t 

92.51ft 

116 

56 

56.2 

91.8 

458 

91 

56.2 

93.1 

570 

98 

54.9 

88.8 

760 

112 

53.0 

89.1 

870 

120.5 

54.2 

86.0 

40 

38 

61,2*** 

95 . 3 1 1 1 

116 

52.5 

63.0 

96.8 

345 

78 

61.2 

95.4 

458 

84 

61.5 

95.9 

570 

92 

61.5 

94.2 

760 

99 

61.5 

92.1 

*f  0.05  M  %  NO2  present, 

t  0.04  M  %  NO2  present. 
§0.14  M  %  NO 2  present. 

I!  0.11  M  %  NO2  present. 

If  0.16  M  %  NO2  present. 

**  0.14  M  %  NO2  present, 

ft  0.18  M  %  NO2  present, 

tt  0.23  M  %  NO2  present. 

§§  0.3  M  %  NO2  present, 
fill  0.4  M  %  NO2  present. 

1ft  0-2  M  %  NO2  present. 

***  0.4  M  %  NO2  present, 

tft  0.2-0. 7  M  %  NO2  present. 


V * 

B.  P„ 

M 

%  B 

mm  Hg 

°C 

Liq. 

Vap. 

40 

32.5 

71.5»t 

99 . 5 1 §  § 

116 

47.5 

72.7 

98.6 

315 

63 

74.6 

98.9 

458 

75 

73.7 

99.2 

570 

80.3 

73.9 

99.2 

760 

90.5 

71.6 

98.4 

870 

100.0 

76.3 

95.4 

40 

29 

83.7||  ||  || 

98.9ttt 

116 

43.5 

84.7 

99.3 

458 

69 

84.0 

99.1 

760 

85.5 

86.2 

99.1 

870 

90.5 

85.4 

99.4 

40 

27.5 

92. 6**** 

98.8**** 

116 

41.5 

92.3 

98.6 

315 

59.0 

92.9 

99.1 

Jtt  0.4-0. 6  M  %  NO2  present. 

§§§  0. 1-0.7  M  %  NO2  present. 

Illlll  0.3-0. 6  M  %  NO2  present. 
ttIF  0. 2-0.5  M  %  NO2  present. 

****  0.4  M  %  NO2  present. 

B  =  CH202 

Formic  acid,  v.  p.  364 

B  = 

CH4O  (12) 

Methyl  alcohol 

B.  P.,  °C 

M  %  B 

800  mm 

101.4 

0 

93.0 

6 

87.9 

12 

83.4 

20 

79.6 

30 

76.9 

40 

73.8 

55 

68.4  , 

85 

65.9 

100 

760 

mm 

100.0 

0 

91.6 

6 

86.5 

12 

82.0 

20 

78.2 

30 

75.6 

40 

72.4 

55 

67.1, 

- 

85 

64.6 

100 

700 

mm 

97.7 

0 

89.3 

6 

84.3 

12 

79.8 

20 

76.1 

30 

73.5 

40 

70.3 

55 

65.1 

85 

62.6 

100 

B  =  C2HBr30  (13) 
Bromal 

B.  P.,  °C  j  M  %  B 
760.4  mm 


100 

0 

0 

100 

2 

4 

100 

3 

10 

8 

100 

2 

24 

2 

99 

8 

35 

6 

310 
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B  =  C2HBrsO. — ( Continued ) 


B.  P.,  °C 

M  %  B 

759. 

8  mm 

99.3 

42.7 

100.1 

50.0 

758.7  mm 

100.2 

89.3 

100.4 

95.8 

100.6 

98.4 

B  =  C2H40  (3  5) 
Acetaldehyde 


B.  P.,  °C 

M  %  B 

Liq.* 

Vap.f 

100 

0 

0 

93.5 

0.5 

25 

82 

1 

50 

63 

4 

75 

43 

10 

89 

33 

20 

93 

29 

30 

25.3 

50 

24.6 

60 

23.8 

75 

*  760  mm 

+  5. 

t  761  mm. 

B  =  C2H402  (38) 
Acetic  acid 


v.  also  p.  306 


B.  P.,  °C 


M  %  B 


Liq. 

760  mm 

Vap. 

100.00 

0 

0 

100. 5o 

10 

6.3 

101.18 

20 

12.2 

102.05 

30 

18.5 

103.15 

40 

26.0 

104.33 

50 

34.0 

105.78 

60 

43.0 

108.95 

75 

60.0 

111.85 

85 

73.8 

118.1o 

100 

100 

763  mm  (average)  (35) 

100 

0 

0 

101.1 

20 

15 

102.5 

40 

28.5 

105.3 

60 

45 

110.4 

85 

70 

118.0 

100 

100 

B  =  C2H60 


Ethyl  alcohol 
v.  also  p.  290 

B.  P„  °C 


M  %  B 


0 

2 

5 

7 

10 

20 

30 

40 

50 

60 

75 

90 

100 


800  mm 
(12) 

101.4 

96.7 

92.0 

90.0 

87.9 

84.6 
83.0 
82.1 
81.3 

80.7 
80.0 
79.5 

79.7 


760  mm 
(!2) 

100.0 

95.1 

90.5 

88.6 
86.5 

83.2 

81.7 

80.8 
80.0 

79.4 
78.7 

78.2 

78.4 


B  =  C2H60. — ( Continued ) 


M  %  B 

B.  P.,  °C 

700  mm 

640  mm 

(12,  39) 

(39) 

0 

97.7 

95.2 

2 

92.8 

90.3 

5 

88.3 

85.8 

7 

86.4 

83.9 

10 

84.3 

81.9 

20 

81.1 

78.9 

30 

79.6 

77.5 

40 

78.7 

76.6 

50 

77.9 

75.9 

60 

77.3 

75.3 

75 

76.6 

74.6 

90 

76.2 

74.3 

100 

76.3 

74.3 

B.  P.,  °C 

M  % 

B  (*«) 

Liq. 

760  mm 

Vap. 

100.0 

0 

0 

93.9 

2 

24.0 

89.2 

5 

40.8 

87.2 

7 

47.3 

85.3 

10 

52.4 

82.2 

20 

59.8 

81.0 

30 

63.0 

80.3 

40 

65.2 

79.6 

50 

68.6 

78.9 

60 

72.0 

78.3 

70 

78 

78.2 

80 

80 

B.  P.,  °C  |  M  %  B  (33) 

760  mm 

95.3 

2 

90.4 

5 

86.1 

10 

83.5 

20 

81.9 

30 

79.8 

50 

78.6 

70 

78.3 

80 

78.2 

85 

78.2 

90 

78.3 

100 

B  =  C3HeO  (19) 
Acetone 


v.  also  p.  290 


B.  P.,  °C 

M  %  A 

56.9 

0 

59.0 

30 

61.6 

60 

62.6 

70 

64.5 

80 

69.6 

90 

77.9 

95 

100.0 

100 

B  =  C3H80  (12) 
n- Propyl  alcohol 


B.  P.,  °C 

M  %  B 

800 

mm 

92.8 

3.2 

89.9 

10 

89.4 

20 

89.1 

40 

89.2 

50 

90.9 

75 

98.5 

100 

760 

mm 

91.7 

3 

88.5 

10 

88.1 

20 

87.75 

40 

87.9 

55 

89.7 

75 

97.26 

100 

700 

mm 

89.0 

3.2 

86.3 

10 

85.9 

20 

86.6 

40 

85.8 

55 

87.5 

75 

95.0 

100 

B  =  C3H80  (12) 
Isopropyl  alcohol 
B.  P.,  °C  |  M  %  B 
800  mm 


101.45 

0 

90.5 

3 

85.0 

10 

83.6 

20 

83.1 

30 

82.6 

40 

81.9 

55 

81.7 

67 

81.8 

75 

83.  i 

100 

760  mm 


100 

89.8 

83.6 
82.0 
80.5 

80.4 

80.5 

82.4 

97.7 

87.5 

81.5 
80.2 
79.1 

78.5 

78.3 

80.3 
B.  P.,  °C 


0 

3 

10 

25 

56 

67 

75 

100 


700  mm 


Liq.  I 
760  mm  (24) 


0 

3 

10 
20 
40 
56 
70 
100 
M  %  B 

Vap. 


100 

0 

0 

95 

1 

19 

90 

2 

34 

86.7 

3 

43 

B  =  03H8O. — ( Continued ) 


B.  P.,  °C 


M  %  B 
Liq.  |  Vap. 


760  mm  (24). — ( Continued ) 


83.5 

6 

50.5 

81.5 

15 

56 

81.0 

30 

58 

80.7 

50 

63 

80.6 

70 

70 

81.0 

80 

77 

82.3 

90 

83 

B  =  C3H803  (6) 


Glycerol 


v.  also  p.  291 


M  %  B 
81.11 


63.02 


55.04 


38.04 


20.90 


20.46 


12.61 


7.22 


4.68 


2.01 


p,  mm  Hg 

189.1 
268.6 

363.5 

538.7 

120.6 

187.8 
244.0 

367.3 

451.6 

549.6 

114.9 

330.8 

461.7 

580.4 

115.5 

185.5 

262.5 

389.2 

525.5 
194.0 

312.7 
415.0 

541.5 

145.3 

246.5 
370.0 

515.5 

190.3 

393.9 

499.9 
612.1 

127.8 

223.4 

331.2 

468.3 

631.2 

180.8 

293.3 
525.0 

640.9 

190.7 

341.3 

502.3 

672.8 


B.  P.,  °C 
125.11 
136.72 
147.48 
161.99 
86.00 
97.49 
104.45 
116.07 
122.39 
128.55 
78.35 

105.80 

115.50 

122.50 
68.22 
79.24 

87.84 

98.32 

106.81 

77.85 

89.57 
96.95 

104.33 

66.64 

78.88 

89.05 

97.72 

69.34 
87.09 

93.34 

98.85 
58.77 
71.23 
80.71 
89.53 
97.61 

65.32 
77.08 
91.42 
96.84 
65.87 

79.58 
89.41 
97.37 


ntinued) 

%  B 

»  29) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

85 

90 

95 

98 

100 

°C  (29) 

650  m 

96 

99 

103 

108 

117 

134 

284. 

550  m 

91 

94. 

98. 

103. 

112 

129 

279 

450  ir 

86 

89 

93 

97. 

106. 

122. 

272 

350  n 

79. 

82. 

86 

91 

99 

115 

264 

250  r 

71 

74 

78 

82 

90 

105 

253 

L  150i 

60 

62 

66 

70 

78 

91 

238 


BOILING  POINTS  OF  MIXTURES 


3i 


B  =  CiHsOi. — ( Continued ) 


M  %  B 

B.  P., 

C  (29) 

100  mm 

40  mm 

0 

52 

34 

10 

54 

36 

20 

57 

38.5 

30 

61 

42.5 

45 

69 

49.5 

65 

81.5 

60 

100 

227.5 

210* 

*  At  50  mm. 


B  =  C4H10O  (!2) 

Trimethylcarbinol 

B.  P.,  °C  |  M  %  B 
800  mm 


101.45 

85.7 

82.5 
82.0 

81.6 

81.3 
83.85 

760  mm 

100.00 

85.0 

81.1 

80.7 

80.3 
80.0 
82.55 


0 

3 

10 

30 

50 

69 

100 

0 

3 

10 

30 

50 

69 

100 


700  mm 


97.7o 

0 

82.0 

3 

79.1 

10 

78.6 

30 

78.2 

50 

77.9 

69 

80.45 

100 

B  =  C6H402  (28) 


Furfural 


B.  P.,  °C 


M  %  B 

Liq.  |  Vap. 
760  mm 


100.00 

0 

0 

98.56 

1 

5.5 

98.07 

2 

8.0 

97.90 

4 

9.2 

97.90 

9.2 

9.2 

97 . 90 

50 

9.2 

98.7 

70 

9.5 

100.6 

80 

11 

109.5 

90 

19 

122.5 

92 

32 

146.0 

94 

64 

154.8 

96 

81 

158.8 

98 

90 

161.7 

100 

|  100 

B  =  C6H8N2  (4) 


Phenylhydrazine 


B.  P.,  °C 

M  %  B 

104 

15 

106 

30 

114 

65 

168 

86 

243 

100 

Non-Aqueous  Mixtures 


HC1 

B  =  C6H7N  (26) 
Aniline 


B.  P.,  °C  |  M  %  A 
755  mm 


183 

0 

186 

20 

190 

30 

205 

40 

244 

48 

245 

49 

220 

50 

206 

50.2 

so3 

B  =  H2S04 
v.  p.  304 


h2so4 


B  =  NH3  (22) 


P.,  °C 

M  %  B 

490 

50 

474 

52 

431 

54 

410 

55 

394 

56 

381 

57 

371 

58 

361 

59 

S206C12 

B  =  CISOoOH  (4  4) 


n2o4 

B  =  HNOj  (36) 


.  P.,  °c 

M  %  A 

Liq. 

Vap. 

78.5 

0 

0 

65.0 

3.5 

58.0 

55.0 

7.8 

77.0 

33.0 

20.3 

99.9 

22.0 

100 

100 

NH4C1 

B  =  ZnCl2  (I7) 


B.  P.,  °C 

M  %  B 

342 

40 

343 

49 

345 

58 

350 

70 

358 

75 

385 

87 

730 

100 

B  =  CdCl2  (4 7) 


o 

o 

M  %  B 

338 

0 

340 

28 

342 

40 

363 

50 

399 

60 

AA  2 

70 

B  =  CdCl2- 
B.  P.,  °C 

492 

550 

964 

-( Continued ) 

M  %  B 

80 

90 

100 

B  =  CuCi  (»7) 

338 

32 

340 

41 

346 

54 

360 

66 

382 

80 

415 

91 

954 

100 

B  =  Li  Cl  (17) 

B.  P.,  °C* 

M  %  B 

332 

35 

338 

45 

344 

54 

351 

64 

*  Liq.  phase,  only  between  35  and 
64  M  %  B. 

SnBr4 

B  =  Snl4  (40) 

B.  P.,  °C 

M  %  B 

206.8 

0 

209.6 

10 

215.0 

20 

221.7 

30 

230.0 

40 

240.7 

50 

253.5 

60 

268.2 

70 

288.2 

80 

312.1 

90 

346.0 

100 

NaCl 

B  =  KC1  (16) 

B.  P.,  °C  |  M  %  A 


Liq.  | 
3.49  mm 

Vap. 

890 

0  1 

0 

894 

20 

903 

20 

914 

40 

927 

40 

928 

60 

937 

60 

946 

80 

950 

80 

965 

100 

100 

B.  P.,  °C 

M  %  A 

2.44  mm 

1.08  mm 

Liq. 

870 

S30 

0 

873 

834 

20 

891 

851 

40 

906 

869 

60 

924 

890 

80 

945 

920 

100 

312 
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C-Compounds 


(T-Table,  the  <£- Arrangement 


CO 


B  =  C4H10O  (47) 


B.  P.,  °C 


Ethyl  ether 

M  %  A 

Liq.  |  Vap. 
750  mm 


34.2 

0 

0 

+  15.0 

1.4 

55.0 

0 

2.3 

76.2 

-24.0 

6.8 

94.0 

-64.0 

27.4 

99.8 

-78.6 

47.4 

100.0 

CC14 


B  =  CS2  (42) 


B.  P.,  °C 

M  %  A 

46.4 

0 

48.7 

15 

51.5 

30 

56.1 

50 

60.5 

65 

64.0 

75 

68.3 

85 

70.9 

90 

76.7 

100 

B  =  CHCI3  (19) 

B.  P.,  °C 

M  %  A 

61.50 

0 

63.1 

20 

65.0 

40 

66.3 

50 

67.7 

60 

69.3 

70 

71.3 

80 

73.8 

90 

76.75 

100 

B  =  C2H4Br2  (45) 

Ethylene  bromide 

B.  P,  °C 

M  %  A 

749  mm 

130.2 

0 

112.5 

15 

104.1 

25 

98.0 

35 

93.1 

45 

89.4 

55 

86.3 

65 

80.6 

85 

76.8 

100 

B.  P, 


B  =  C2H60  (48) 
Ethyl  alcohol 
or  M  %  A 

Liq.  |  Vap. 
745  mm 


B  =  C4H802  (48) 
Ethyl  acetate 


B.  P.,  °C 

M  %  A 

Liq. 

745  mm 

Vap. 

76.5 

0 

75.8 

9.5 

10 

75.2 

17.9 

20 

74.7 

28.4 

30 

74.3 

37.3 

40 

74.1 

44. 0 

50 

74.1 

58.0 

60 

74.3 

68.2 

70 

74.9 

83.9 

85 

75.9 

100 

100 

B  =  C4H10O  (48) 
Ethyl  ether 


B.  P,  °C 

M  %  A 

Liq. 

Vap. 

34.75 

0 

0 

44.7 

10 

2 

50.6 

20 

5 

56.8 

32 

10 

60.5 

40 

15 

65.6 

53 

25 

70.2 

67 

40 

72.4 

76 

50 

77.7 

100 

100 

B  =  C6Ho  (42) 


B.  P.,  °C 

M  %  B 

76.69 

0 

77.03 

25 

77.32 

40 

77.6o 

50 

77.9? 

60 

78.47 

70 

79.3o 

85 

80.23 

100 

B  =  C7H8  (45) 

Toluene 

O 

O 

P-i 

CQ 

M  %  A 

749  mm 

110.1 

0 

105.2 

10 

101.2 

20 

97.2 

30 

93.2 

40 

90.0 

50 

87.0 

60 

84.2 

70 

80.3 

85 

76.8 

100 

B  —  C3H6O2 

— ( Continued ) 

B.  P.,  °C 

M  %  B 

40.1 

40 

39.5 

50 

39.1 

65 

39.6 

80 

41.0 

90 

42.5 

95 

46.3 

100 

B  =  C6H6  (9) 

B.  P.,  °C 

M  %  B 

45.75 

0 

47.6 

20 

48.7 

30 

51.3 

50 

52.9 

60 

55.3 

70 

59.5 

80 

65.7 

90 

79.55 

100 

B.  P.,  °C 


CHCI3 

B  =  CH40  (48) 
Methyl  alcohol 
M  %  A 


Liq. 

757  mm 

Vap. 

64.9 

0 

0 

63.7 

3.6 

10 

60.8 

10 

23.4 

59.5 

13.7 

30 

57.7 

20 

39.8 

55.6 

30.4 

50 

54.4 

40 

54.4 

53.7 

50 

58.4 

63.4 

(63) 

(63) 

53.6 

68 

53.7 

71 

61.4 

100 

100 

B  =  C2HcO  (46) 

Ethyl 

alcohol 

B.  P.,  °C 

M  %  B 

60.95 

0 

69. 1 

7 

59.6 

15 

61.4 

30 

63.3 

40 

65.7 

50 

68.4 

60 

71.0 

70 

73.6 

80 

75.8 

90 

77.9 

100 

B.  P.,  °C 


B  =  C3H60  (48) 
Acetone 

M  %  A 


Liq. 

750  mm 


Vap. 


77.9 

0 

0 

72.8 

6.4 

25 

70.3 

11.4 

35 

68.0 

17.6 

45 

65.0 

33.6 

55 

63.8 

60 

60 

(63.  6) 

(63) 

(63) 

64.3 

72.8 

67 

75.9 

100 

100 

CS2 

56.0  | 

0 

0 

B  =  C3H602  (42) 

58.6  | 

16 

10 

Methyl  acetate 

60.5 

29 

20 

O 

O 

Ph' 

M  %  B 

61.8 

39 

30 

56.2 

0 

62.8 

47 

40 

51.3 

5 

63.5 

54 

50 

48.3 

10 

63.  9 

65 

70 

43.8 

20 

63.0 

82 

90 

41.2 

30 

61.2 

100 

100 

B  =  C3H60. — ( Continued ) 
B.  P.,  °C  |  M  %  A 
750  mm  (42) 


56. 2o  | 

0 

59.4o  | 

20 

62.7e 

40 

63.8s 

50 

64.  5o 

65 

64.25 

75 

63.24 

85 

61.32 

100 

B  =  C6H6  (48) 


B.  P.,  °C 

M  %  A 

Liq. 

Vap. 

80.6 

0 

0 

79.8 

8 

10 

79.0 

15 

20 

78.2 

22 

30 

77.3 

29 

40 

76.4 

36 

50 

75.3 

44 

60 

74.0 

54 

70 

71.9 

66 

80 

68.9 

79 

90 

61.4 

100 

100 

B  =  C7H8  (4i) 
Toluene 


B.  P.,  °C 

M  %  B 

61.4 

0 

66.0 

15 

71.5 

30 

80.3 

50 

85.3 

60 

90.8 

70 

96.3 

80 

102.2 

90 

108.9 

100 

CH40 

Methyl  alcohol 
B  =  C2H60  (19) 


Ethyl  alcohol 


B.  P.,  °C 

M  %  B 

65.10 

0 

66.38 

15 

67.32 

25 

68.90 

40 

70.10 

50 

71.48 

60 

73.90 

75 

75.73 

85 

78.75 

100 

B  =  C3H60  (19) 
Acetone 


B.  P.,  °C 

M  %  A 

56.6s 

0 

55  84 

16 

55.9o 

25 

56.0s 

35 

56.54 

50 

57.4s 

60 

58.6s 

70 

60.27 

80 

62.48 

90 

65.2o 

100 
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C2H4C12 

Ethylene  chloride 
B  =  C6H6  (42) 


B.  P.,  °C 
80.24 
80.5i 
80.7s 
81.0s 
81.39 
82.35 
82.74 
83.2o 
83.66 


M  % 
0 
10 
20 
30 
40 
70 
80 
90 
100 


C2H4Br2 

Ethylene  bromide 
B  =  C7Hs  (45) 
Toluene 

B.  P.,  °C  |  M  % 
749  mm 


110.1 

0 

111.5 

10 

113.0 

20 

114.6 

30 

116.3 

40 

118.0 

50 

120.8 

65 

124.5 

85 

130.2 

100 

B.  P„  °C 


c2h4o 

Acetaldehyde 
B  =  C2H60  (25) 
Ethyl  alcohol 

M  %  B 


B.  P„  °C 


B  =  C2H402  (35) 
Acetic  acid 

M  %  B 


Liq. 

768  mm 

Vap. 

42.0 

3.5 

58.2 

55.5 

10 

73.7 

69.3 

20 

82.5 

83.7 

36 

90.8 

c2h4o2 

Acetic  acid 
B  =  C6He  (42) 


B.  P.,  °C 

M  %  A 

80.2 

0 

84.6 

35 

88.8 

55 

92.0 

65 

94.0 

70 

98.8 

80 

105.8 

90 

109.5 

93.5 

79.576  (3) 

0.0 

79.451 

1.0 

79.  420 

2.6 

79.448 

4.0 

79.480 

5.0 

79.596 

8.0 

79 . 667 

9.4 

B.  P„ 


B 

°C 


C2H5Br 

=  C6H6  (48) 
M  %  A 


Liq. 

Vap. 

Liq. 

Vap. 

699  mm 

760  mm 

20.1 

0 

0 

80.2 

0 

0 

25.7 

20 

79.4 

1 

10 

29.5 

30 

78.5 

2 

20 

33.7 

40 

77.4 

4 

30 

41.5 

55 

4.1 

76.1 

6 

40 

47.4 

65 

12.3 

74.7 

8 

50 

58. 1 

80 

31.8 

72.8 

10 

60 

65.8 

90 

50.5 

70.5 

14 

70 

76.2 

100 

100 

66.8 

21 

80 

398  mm 

59.8 

34 

90 

5.  S 

0 

0 

49.2 

61 

97 

11.5 

20 

38.4 

100 

100 

21.2 

40 

30.5 

55 

6.4 

36.8 

65 

16.7 

c2h6o 

43.5 

75 

29.0 

Ethyl  alcohol 

51.3 

85 

49.2 

B 

=  C2H6I  (21) 

62.8 

100 

100 

B.  P.,  °C 

M  %  B 

77  mm 

70. £ 

26 

-23.9 

0 

0 

68. £ 

35 

-15.2 

35 

66.2 

; 

45 

0 

50 

64.4 

55 

+  4.6 

60 

9.2 

62.4 

70 

17.0 

70 

22.4 

61.6 

80 

22.7 

80 

33.0 

61.3 

87 

28.0 

90 

50.0 

61.4 

90 

31.2 

95 

78.8 

62.2 

95 

34.3 

100 

100 

72.3 

100 

B  =  C3H60  (46) 

Acetone 


B.  P.,  °C 

M  %  A 

55.6 

0 

56.7 

10 

58.0 

20 

59.3 

30 

60.8 

40 

62.5 

50 

64.4 

60 

66.8 

70 

69.8 

80 

73.4 

90 

77.7 

100 

B  =  C3HsO  (34) 
n-Propyl  alcohol 


B.  P.,  °C 

M  %  B 

Vap. 

761 

mm 

78.4 

0 

81.0 

10 

83.5 

20 

86.1 

30 

87.8 

40 

89.3 

50 

93.1 

75 

97.2 

100 

B  =  C4H10O  (19) 


Ethyl  ether 


B.  P.,  °C 

M  %  A 

35.0 

0 

43.5  s 

40 

46.0 

50 

58.5 

75 

70. 0 

90 

79.0 

100 

B 

=  C 

5H6  (46) 

B.  P., 

c 

C 

M  % 

A 

72 

1 

16 

70 

2 

25 

68 

4 

35 

67 

4 

46 

66. 

9 

65 

67 

1 

75 

67 

6 

85 

70 

5 

95 

79 

5 

100 

B.  P„  °C 

M  %  B 

Liq. 

Vap. 

750  mm  (48 

) 

78.1 

0 

0 

74.4 

6 

20 

72.4 

11 

30 

70.1 

20 

40 

68.3 

39 

50 

67.8 

57? 

56 

68.3 

72 

60 

70.8 

89 

70 

75.2 

96 

85 

79.7 

100 

100 

c3h6o 

Acetone 

B  =  C4H10O  (19) 


Ethyl  ether 


B.  P.,  °C 

M  %  A 

35.0 

0 

35.9 

20 

36.7 

30 

37.8 

40 

39.2 

50 

41.0 

60 

43.4 

70 

46.5 

80 

49.8 

90 

56.8 

100 

B  =  C7H8  (41) 
Toluene 


B.  P.,  °C 

M  %  B 

56.5 

0 

58.7 

10 

60.9 

20 

64.7 

35 

69.2 

50 

74.8 

65 

88.2 

85 

109.4 

100 

C4HioO 

Ethyl  ether 
B  =  CeHo  (19) 


B.  P.,  °C 

M  %  B 

34.7 

0 

38.3 

15 

42.4 

30 

45.8 

40 

49.4 

50 

53.8 

60 

62.0 

75 

68.9 

85 

80.3 

100 

cbh12 

Isopentane 
B  =  C6H6N02  (23) 
Nitrobenzene 


B.  P.,  °C 

M  %  B 

28 

0 

29 

1 

30 

10 

30.5 

20 

33 

60 

210.8 

100 

C6H4Br2 

Dibromobenzene 
Binary  mixtures  of  o-,  rri~,  and  p- 
derivs.  Compn.  of  vap.  phase 
given  (32) 
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c6h5no2 

B  =  C6HI4  (5) 
n- Hexane 


B.  P.,  °C 

M  %  A 

69.0 

0 

71.7 

10 

72.9 

20 

73.8 

30 

74.6 

40 

75.4 

50 

77.7 

60 

85.0 

70 

103.4 

80 

143.4 

90 

210 

100 

c6h6 


B  =  C7H8  (5») 
Toluene 


B.  P.,  °C 

M  %  B 

81.0 

3.8 

84.5 

20 

86.9 

30 

89.5 

40 

92.4 

50 

95.5 

60 

98.8 

70 

102.3 

80 

106.3 

90 

110.0 

98.6 

c6h6o 

Phenol 

B  =  C7HsO  (15) 
o-Cresol 


B.  P.,  °C 

M  %  A 

191.0 

0 

189.9 

10 

185.9  , 

60 

185.1 

70 

184.1 

80 

183.1 

90 

182.2 

100 

B  =  C7H80  (15) 
ra-Cresol 


B.  P.,  °C 

M  %  A 

202.3 

0 

199.9 

10 

196.8 

20 

194.3 

30 

192.1 

40 

190.3 

50 

189.1 

60 

187.6 

70 

186.0 

80 

184.2 

90 

182.4 

100 

B  =  C7H80  (15) 
p-Cresol 


B.  P.,  °C 

M  %  A 

201.7 

0 

198.8 

10 

195.9 

20 

193.6 

30 

191.5 

40 

189.6 

50 

188.0 

60 

186.5 

70 

182.3  . 

100 

B  =  C7HsO  (15) 


Cresol* 


B.  P.,  ° 

C 

M  %  A 

197.8 

0 

192. 1 

30 

188.9 

50 

187.3 

60 

185.8 

70 

183.4 

- 

90 

182.2 

100 

*  32.0  Wt.  %  o-,  43.4  %  m-,  24.6  %  p-. 


c6h5nh2 

Aniline 


B  =  C6H12  (23) 
Cyclohexane 


B.  P.,  °C 

M  %  A 

80.8 

0 

81.2 

2 

86.0 

35 

96.0 

70 

184.4 

100 

B  =  C6Hi4  (23) 
n-Hexane 


B.  P.,  °C 

M  %  A 

68.9 

0 

70.8 

10 

72.2 

20 

73.0 

30 

73.4  | 

40 

73.4  j 

60 

74.1 

70 

78.9 

80 

83.4 

85 

184.4 

100 

c7h8o 

o-Cresol 


B  =  C7H80  (15) 
w-Cresol 


B.  P.,  °C 

202.3 

197.3  .. 

196.2 

192.3  ,, 
191.2 


M  %  A 

0 

40 

50 

90 

100 


THREE-COMPONENT  SYSTEMS 

Standard  Arrangement 
A  =  h2o,  B  =  H2S04i  C  =  HN03  (37) 


p,  mm  Hg 

B.  P.,  °C 

M  %  in  liq.* 

M  %  in  vap.* 

C 

B 

C 

A 

300 

87 

9.08 

2.50 

1.77 

98.3 

440 

95 

9.80 

2.57 

1.25 

98.7 

570 

102 

9.79 

2.46 

1.19 

98.8 

760 

110 

9.79 

2.48 

1.21 

98.8 

300 

92 

16.2 

2.77 

6.35 

93.7 

440 

103 

18.2 

2.97 

6.70 

93.3 

550 

107.5 

17.8 

2.89 

5.26 

94.8 

760 

117 

18.2 

2.88 

4.98 

95.0 

760 

121 

23.0 

3.39 

13.8 

86.2 

760 

121.2 

23.8 

3.19 

15.2 

84.8 

300 

97.0 

21.2 

2.79 

15.2 

84.8 

440 

104.5 

24.5 

3.30 

20.9 

79.1 

570 

112.5 

25.5 

3.31 

22.6 

77.4 

760 

121.5 

25.7 

3.36 

22.3 

77.6 

300 

96.0 

27.2 

3.36 

27.5 

72.5 

400 

103 

26.3 

3.38 

22.4 

77.6 

440 

104 

26.3 

3.38 

22.4 

77.6 

760 

121 

26.1 

3.34 

26.7 

73.3 

300 

95 

31.9 

3.60 

51.8 

48.2 

400 

102.5 

31.1 

3.55 

47.5 

52.5 

440 

103.5 

31.1 

3.55 

47.6 

52.4 

550 

110 

31.9 

3.63 

46.6 

53.4 

760 

120.5 

33.3 

3.98 

46.2 

53.8 

300 

89 

41.7 

5.36 

85.0 

15.0 

440 

102 

35.3 

3.36 

77.9 

22.1 

550 

97.5 

46.5 

4.32 

77.1 

22.9 

760 

117.5 

36.1 

3.07 

86.2 

13.8 

300 

78.5 

51.8 

4.78 

96.5 

3.5 

440 

89.0 

49.9 

4.53 

93.9 

6.09 

550 

92.5 

53.4 

4.87 

90.8 

9.19 

760 

102 

52.8 

5.16 

88.8 

11.2 

300 

85.0 

8.27 

5.36 

0.94 

99.0 

440 

97.5 

8.42 

5.53 

.94 

99.0 

550 

93.0 

8.52 

5.71 

.96 

99.0 

760 

113.0 

8.43 

5.76 

.90 

99.0 

300 

93.5 

14.1 

6.36 

3.0 

97.0 

440 

103.0 

14.9 

6.49 

3.0 

97.0 

550 

110. C 

13.9 

5.98 

3.0 

97.0 

760 

119.5 

13.8 

5.90 

3.0 

97.0 

300 

96.0 

16.8 

6.30 

10.9 

89.1 

440 

106.0 

17.3 

6.40 

10.8 

89.2 

550 

112.0 

17.4 

6.68 

10.4 

89.6 

760 

122.0 

17.1 

6.30 

10.3 

89.7 

300 

97.0 

21.7 

6.78 

37.8 

62.2 

440 

106.0 

20.5 

6.99 

37.3 

62.7 

550 

112.0 

20.9 

6.85 

35.7 

64.3 

760 

122.0 

21.6 

6.76 

33.9 

66.1 

300 

94.0 

30.3 

8.03 

58.2 

41.8 

440 

104.5 

30.6 

7.98 

56.6 

43.4 

550 

110.0 

30.0 

7.68 

57.9 

42.1 

760 

120.0 

30.4 

7.82 

54.2 

45.8 

300 

71.5 

49.0 

9.83 

90.9 

9.13 

440 

84.5 

48.4 

9.70 

88.8 

11.2 

550 

91.5 

48.4 

9.70 

88.8 

11.2 

760 

120.5 

48.8 

9.92 

87.8 

12.2 

300 

89.0 

4.88 

9.00 

1.2 

98.8 

440 

100.0 

4.79 

8.98 

0.88 

99.1 

550 

107.5 

4.70 

8.58 

.70 

99.3 

760 

116.0 

4.90 

8.92 

.59 

99.4 

*  M  %  A  =  100  -  M  %  (B  +  C),  v.  also  p.  306. 
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p,  mm  Hg 

B.  P.,  °C 

M  %  in  liq.* 

M  %  in  vap.* 

p,  mm  Hg 

B.  P.,  °C 

M  %  in  liq.  * 

M  %  in  vapA 

C 

B 

C  | 

A 

C 

B 

C  | 

A 

300 

94.5 

10.25 

10.05 

0.40 

99.6 

300 

116.5 

6.5 

25.1 

38.3 

61.7 

440 

104.5 

9.58 

9.53 

.42 

99.6 

440 

127.5 

6.7 

25.1 

37.9 

62.1 

550 

111.5 

10.14 

9.56 

3.8 

96.2 

550 

135.0 

6.7 

25.3 

37.5 

62.5 

760 

121.5 

9.05 

9.80 

3.0 

97.0 

760 

145.0 

6.5 

25.3 

36.7 

63.3 

300 

98.0 

18.1 

11.6 

37.4 

62.6 

440 

103.0 

16.7 

30.6 

99.8 

0.2 

440 

108.0 

17.3 

11.5 

34.7 

65.3 

550 

110.0 

15.6 

30.2 

96.5 

3.5 

550 

114.5 

17.2 

11.4 

31.8 

68.2 

760 

120.0 

15.8 

30.9 

95.9 

4.1 

760 

124.0 

17.7 

11.0 

32.8 

67.2 

300 

71.00 

33.3 

40.8 

99.8 

0.2 

300 

97.6 

24.2 

12.3 

78.4 

21.6 

440 

82.50 

32.8 

39.2 

99.8 

0.2 

440 

102.5 

24.6 

12.4 

77.9 

22.1 

550 

89.00 

33.9 

39.4 

96.6 

3.4 

550 

110.0 

25.0 

13.1 

76.7 

23.3 

760 

99.00 

31.5 

37.4 

99.7 

0.3 

760 

120.0 

25.3 

13.0 

75.5 

24.5 

300 

105.0 

14.6 

29.4 

94.2 

5.8 

300 

71.0 

47.4 

17.2 

99.3 

0.69 

440 

116.0 

13.7 

29.1 

93.3 

6.7 

440 

82.5 

46.0 

17.2 

98.5 

1.5 

550 

124.0 

14.0 

30.1 

93.6 

6.4 

550 

83.0 

44.6 

16.3 

98.3 

1.7 

760 

134.0 

13.6 

29.1 

91.8 

8.2 

760 

99.0 

43.9 

15.4 

97.1 

2.9 

300 

121 

7.2 

30.2 

72.5 

27.5 

300 

98.0 

4.8 

12.2 

8.0 

92.0 

440 

132.0 

7.7 

32.3 

71.4 

28.6 

440 

106.0 

6.2 

13.8 

8.3 

91.6 

550 

137.5 

8.3 

31.8 

69.8 

30.2 

550 

114.0 

4.9 

12.8 

7.5 

92.4 

760 

147.0 

7.3 

30.2 

71.0 

29.0 

760 

124.0 

4.9 

13.2 

7.2 

92.8 

300 

95.0 

14.1 

27.8 

98.6 

1.4 

300 

102.0 

8.4 

14.7 

12.9 

87.1 

440 

106.0 

17.9 

36.2 

98.6 

1.4 

440 

111.0 

8.5 

14.7 

13.4 

86.6 

550 

112.5 

17.7 

37.4 

98.6 

1.4 

550 

117.5 

8.7 

14.3 

13.4 

86.6 

760 

118.0 

17.6 

36.5 

97.1 

2.9 

760 

127.0 

7.7 

13.1 

13.6 

86.4 

300 

105.0 

11.1 

14.6 

43.9 

56.1 

440 

112.0 

11.0 

14.4 

43.8 

56.2 

550 

118.0 

11.0 

15.3 

41.2 

58.8 

760 

128.0 

10.5 

17.3 

41.0 

59.0 

300 

100  0 

18.5 

15.9 

76.7 

23.3 

P, 

B. 

P-, 

M  %  liq. 

M  %  vap. 

440 

105.5 

18.6 

16.0 

76.3 

23.7 

mm  Hg 

C 

c  I 

B 

no2 

C  | 

NO 

1 

A 

550 

110.0 

18.9 

16.1 

74.7 

25.3 

300 

66.0 

65.9 

27.6 

1.1 

86 

.6 

5.1 

8.3 

760 

119.5 

20.5 

17.2 

73.2 

26.8 

440 

79.0 

63.2 

28.4 

1.1 

85 

.2 

5.7 

9.1 

300 

71.5 

23.5 

18.3 

97.4 

2.6 

550 

87.0 

62.8 

28.3 

1.5 

85 

.1 

5.1 

9.8 

440 

82.0 

24.0 

17.8 

94.5 

5.5 

760 

91 

63.2 

28.5 

1.1 

84 

.3 

5.2 

10.5 

550 

102.5 

24.0 

17.7 

87.3 

12.7 

300 

54 

76.3 

15.3 

1.7 

87.6 

5.0 

7.3 

760 

110.0 

23.6 

18.0 

95.0 

5.0 

440 

73 

73.8 

14.6 

1.7 

87.4 

5.1 

7.5 

300 

104.0 

6.0 

16.4 

12.4 

87.6 

760 

87.5 

76.0 

15.7 

1.6 

85.3 

5.2 

9.5 

440 

114.5 

5.4 

16.3 

12.1 

87.9 

300 

75 

37.5 

52.4 

1.1 

90.5 

1.7 

7.9 

550 

120.5 

5.5 

16.6 

12.1 

87.9 

440 

86 

37.3 

52.8 

1.1 

85.4 

2.7 

12.0 

760 

130.0 

5.5 

17.6 

17.2 

82.8 

550 

95 

39.1 

54.0 

1.1 

83.4 

3  .£ 

12.7 

300 

106.5 

9.0 

19.8 

31.4 

68.6 

760 

104 

24.5 

37.2 

0.7 

78.7 

4.9 

16.4 

440 

116.0 

9.0 

19.0 

31.4 

68.6 

300 

67 

31.8 

23.2 

0.7 

93.8 

IT 

4.8 

550 

122.5 

8.9 

18.4 

30.0 

70.0 

440 

79.5 

31.8 

22.9 

0.7 

93.5 

1.5 

5.0 

760 

133.5 

8.9 

19.0 

30.0 

70.0 

550 

87 

31.4 

22.9 

0.9 

93.2 

1.6 

5.2 

300 

106.0 

12.3 

21.0 

75.9 

24.1 

760 

97 

31.8 

23.2 

0.7 

93.2 

1.6 

5.2 

440 

116.0 

12.7 

22.0 

75.7 

24.3 

300 

73 

28.0 

24.2 

0.7 

94.0 

1.3 

4.7 

550 

122.0 

12.8 

21.9 

74.3 

25.7 

440 

85 

27.5 

24.0 

0.8 

93.8 

1.3 

4.8 

760 

130.0 

12.8 

22.0 

72.0 

28.0 

550 

90 

27.9 

24.1 

0.6 

93.5 

1.4 

5.1 

300 

80.0 

23.5 

25.7 

93.3 

6.7 

760 

100 

27.6 

24.7 

0.7 

93.7 

1.3 

5.0 

440 

89.0 

22.3 

25.0 

93.4 

6.6 

300 

66 

39.3 

35.2 

0.3 

94.8 

1.3 

3.8 

550 

100.0 

23.2 

25.4 

90.5 

9.5 

440 

78 

38.0 

34.8 

0.4 

94.2 

1., 

4.3 

760 

110.0 

23.1 

24.5 

91.8 

8.2 

550 

88 

37.9 

34.5 

0.4 

94.2 

1.6 

4.2 

300 

66.5 

40.6 

32.5 

99.0 

1.0 

760 

98 

44.5 

43.7 

1.4 

93.8 

1.6 

4.5 

440 

80.0 

38.1 

30.5 

99.3 

0.7 

300 

66 

46.7 

28.9 

0.6 

94.5 

1.. 

3 

4.1 

550 

86.5 

37.5 

30.0 

98.6 

1.4 

440 

78 

47.8 

28.8 

0.4 

93.4 

1.6 

4.9 

760 

97.5 

40.3 

31.2 

97.2 

2.8 

550 

84 

48.3 

28.9 

0.3 

93.4 

1. 

1 

5.1 

300 

116.0 

3.8 

24.4 

23.0 

76.9 

760 

94 

47.0 

28.3 

0.8 

92.0 

1. 

7 

6.3 

440 

127.5 

3.1 

23.3 

23.0 

77.0 

760 

88.5 

63.6 

16.5 

0.8 

90.2 

2. 

3 

7.6 

550 

135.0 

3.0 

23.2 

21.7 

78.3 

760 

84 

83.5 

5.5 

0.2 

88.3 

2.8 

8.8 

760 

145.0 

3.1 

23.5 

20.9 

79.1 

760 

92 

53.9 

21.4 

1.0 

91.3 

1. 

9 

6.7 

*  M  %  A  =  100  —  M  %  (B  4-  C).  v,  also  p-  306. 
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INTERNATIONAL  CRITICAL  TABLES 


A  =  H2Q,  B  =  H2SQ4)  C  =  CH3CQ2H  (35) 


B.  P.,  °C 

p,  mm  Hg 

Liq.* 

Vap.f 

M  %  C 

M  %  B 

M  %  C 

298 

761 

14.74 

80.33 

23.08 

250 

761 

28.17 

67.54 

58.88 

200 

761 

39.63 

55.84 

61.71 

170 

761 

49.92 

44.88 

74.82 

160 

761 

60.54 

36.20 

78.01 

140 

761 

74.38 

24.11 

80.44 

128 

761 

85.03 

12.46 

91.54 

121 

761 

90.74 

5.05 

93.33 

105 

763 

7.15 

4.37 

7.02 

105 

760 

16.60 

4.36 

18.57 

105 

761 

26.57 

3.24 

23.08 

110 

761 

9.82 

8.97 

11.30 

113 

761 

30.65 

9.89 

43.23 

110 

761 

43.48 

5.60 

54.71 

115 

759 

75.07 

4.32 

72.98 

115 

762 

37.46 

9.85 

54.86 

115 

762 

25.26 

11.60 

41.53 

120 

760 

11.33 

13.87 

23.15 

130 

760 

47.04 

18.13 

72.98 

130 

760 

17.93 

17.89 

41.42 

136 

762 

27.22 

21.42 

63.15 

148 

762 

21.14 

27.37 

54.86 

150 

762 

16.29 

29.91 

41.18 

150 

762 

5.48 

26.01 

11.40 

170 

762 

20.22 

42.71 

39.01 

160 

762 

9.34 

30.98 

23.22 

200 

760 

10.84 

53.06 

24.68 

250 

761 

8.44 

83.45 

22.23 

*  M  %  A  =  100  -  M  %  (B  +  C).  t  M  %  A  =  100  -  M  %  C. 


A  =  h2o,  B  =  HN03,  C  =  KHS04  +  H2S04  (“) 
B.  P.  at  200,  360  and  760  mm  Hg 
A  =  H20,  B  =  CH3CHO,  C  =  CH3C02H  (35) 


A  =  H20,  B  =  C2H3OH,  C  =  C6H6  (2);  cf.  (51) 

The  following  diagram  shows  the  boiling  point  relations  for 
this  system  at  760  mm  Hg.  The  lines  shown  are  isotherms. 
The  heavy  line  separates  the  region  of  homogeneous  solutions 
(above)  from  that  of  heterogeneous  (below).  The  small  cross 
on  this  line  denotes  the  composition  of  a  constant  boiling  mixture 
which  is,  however,  neither  a  maximum  nor  a  minimum.  The  mix¬ 
ture  with  a  minimum  boiling  point  consists  of  two  liquid  layers 
having  the  compositions  of  the  ends  of  the  64.85°  tie-line. 


Fig.  1. 


B.  P.,  °C 

p,  mm  Hg 

Liq.* 

Vap.* 

A  = 

H20,  B  =  C3H803  Glycerol,  C  = 

NaCl  (6) 

M  %  B 

i  M  %  C 

M  %  B 

M  %  C 

M  %  B  in 

g  C  per  1  soln. 

p,  mm  Hg 

B.  P.,  °C 

70 

756 

7.53 

22.51 

65.76 

5.52 

(A  +  B) 

77 

756 

5.83 

23.07 

63.22 

6.45 

81.10 

245 

228.5 

134.48 

85 

756 

4.02 

21.88 

52.45 

8.04 

327.4 

146.95 

90 

756 

2.80 

24.35 

35.77 

10.09 

451.9 

158.98 

70 

756 

9.82 

39.37 

72.71 

4.79 

55.04 

225 

143.3 

90.43 

77 

756 

7.53 

40.52 

69.46 

9.89 

159.5 

93.22 

85 

756 

5.08 

41.80 

53.87 

13.63 

302.9 

110.79 

90 

756 

3.87 

43.22 

39.88 

17.24 

397.0 

118.87 

26.3 

766 

58.60 

3.83 

594.9 

131.58 

27 

766 

55.76 

3.87 

38.08 

205 

121.2 

74.75 

30 

766 

41.43 

5.44 

265.8 

94.23 

32 

766 

35.90 

7.39 

404.9 

105.77 

30 

766 

57.10 

16.87 

519.7 

113.16 

32 

766 

51.89 

20.32 

31.24 

184 

129.9 

73.37 

33 

766 

47.39 

22.86 

295.4 

93.67 

35 

763 

26.45 

8.55 

96.91 

0.79 

429.2 

104 . 04 

39.5 

763 

20.67 

9.38 

89.78 

0.76 

540.6 

110.81 

45 

763 

15.06 

10.07 

90.26 

0.59 

22.76 

162 

135.7 

71.27 

50 

763 

12.26 

10.62 

87.07 

0.80 

150.4 

73.63 

55 

763 

9.37 

11.06 

87.04 

0.89 

215.5 

82.28 

60 

763 

8.00 

11.02 

83.83 

1.73 

268.9 

87.80 

35 

764 

40.26 

22.63 

88.74 

5.92 

389.0 

97.60 

39.5 

764 

36.45 

27.96 

85.17 

11.18 

480.9 

103.51 

45 

764 

27.07 

29.98 

80.69 

12.01 

16.80 

143 

159.4 

73.12 

50 

764 

22.76 

33.16 

78.73 

13.94 

186.6 

76.69 

55 

764 

17.65 

34.58 

70.66 

19.75 

270.5 

85.83 

60 

764 

16.52 

37.27 

411.4 

96.90 

*  M  %  A  = 

100  -  M  %  (B  +  C). 

574.0 

106.23- 
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A  =  H20,  B  =  C3H803  Glycerol,  C  =  NaCI  (6).— (Continued) 


M  %  B  in 
(A  +  B) 

g  C  per  1  soln. 

p,  mm  Hg 

B.  P.,  °C 

11.60 

122 

148.1 

69.85 

264.6 

83.66 

398.3 

94.28 

542.7 

102.85 

605.1 

105.97 

7.89 

111 

141.8 

67 . 85 

422.9 

94.49 

541.2 

101.47 

4.75 

94 

150.6 

67.82 

264.2 

81.15 

463.7 

95.72 

565.9 

101.40 

2.23 

81 

147.5 

66.43 

281.6 

82.00 

513.8 

97.74 

622.3 

103.31 

A  =  H20,  B  =  C6H6  Benzene,  C  =  C7H8  Toluene  (2  5) 


A  =  CC14,  B  =  C2H4Br2  Ethylene  bromide,  C  =  C7H8  Toluene 

(43) 


B.  P.,  °C 

M  %  in  liq.* 

M  %  in  vap.* 

C 

B 

C 

B 

83 

25.50 

0 

11.6 

0 

83 

22.02 

3.31 

10.1 

1.5 

83 

13.97 

10.79 

6.2 

3.6 

83 

10.20 

14.44 

4.3 

4.9 

83 

6.65 

17.74 

3.0 

5.6 

83 

3.25 

20.94 

1.3 

7.0 

83 

0 

23.88 

0 

7.7 

91 

53.32 

0 

31.3 

0 

91 

52.22 

0.91 

30.8 

0.4 

91 

35.03 

16.05 

20.0 

6.2 

91 

20.85 

29.24 

11.8 

11.0 

91 

14.77 

35.11 

8.5 

12.9 

91 

9.35 

40.30 

5.1 

14.5 

91 

0 

49.21 

0 

17.2 

99 

75.30 

0 

55.0 

0 

99 

65.56 

8.27 

48.2 

4.0 

99 

48.05 

23.19 

34.3 

10.4 

99 

33.80 

35.85 

23.9 

16.2 

99 

22.55 

45.95 

16.4 

20.0 

99 

9.53 

58.12 

6.9 

24.6 

99 

0 

67.21 

0 

28.2 

107 

93.83 

0 

86.0 

0 

107 

71.81 

17.45 

65.4 

10.2 

107 

54.25 

31.83 

49.1 

18.4 

107 

40.15 

43.83 

36.0 

24.1 

107 

20.59 

60.93 

19.0 

31.9 

107 

8.38 

71.55 

8.1 

36.3 

107 

0 

74.20 

0 

39.6 

115 

67.46 

32.54 

77.6 

22.4 

115 

51.25 

45.34 

58.6 

31.1 

115 

38.78 

55.42 

43.3 

37.4 

115 

29.59 

62.82 

34.9 

40.4 

115 

16.28 

73.97 

19.2 

47.2 

115 

7.92 

81.00 

9.9 

51.0 

115 

0 

88.05 

0 

55.1 

*  M  %  A  =  100  -  M  %  (B  +  C). 


A  =  CC14,  B  =  C2H4Br2,  C  =  C7H„  Toluene  (45) 

B.  P.,  °C  (749  mm)  of  A  =  76.87;  of  B  =  130.23;  of  C  =  110.11 


B.  P.,  °C 

M  % 

749  mm 

A 

C 

B 

110.8 

0 

94.8 

5.2 

107.44 

6.3 

88.8 

4.8 

104.07 

13.5 

82.1 

4.5 

100.75 

21.2 

74.7 

4.1 

97.21 

29.6 

66.8 

3.6 

93.92 

38.7 

58.2 

3.2 

90.49 

48.6 

48.7 

2.7 

87.12 

59.4 

38.5 

2.1 

83.21 

71.5 

27.0 

1.5 

80.19 

85.2 

14.8 

0.8 

111.61 

0 

89.2 

10.8 

107.69 

7.4 

82.6 

10.1 

104.17 

14.4 

76.8 

9.3 

100.72 

22.1 

69.4 

8.5 

96.9 

31.1 

61.3 

7.5 

93.49 

40.4 

53.1 

6.5 

90.03 

50.4 

44.2 

5.4 

86.71 

61.2 

34.7 

4.2 

83.49 

72.7 

24.5 

3.0 

80.08 

85.7 

12.6 

1.6 

113.80 

0 

75.4 

24.6 

109.37 

7.5 

69.8 

22.8 

104.79 

15.7 

63.5 

20.7 

100.64 

24.3 

57.0 

18.6 

96.52 

33.4 

50.1 

16.4 

93.00 

42.8 

43.1 

14.0 

89.47 

53.0 

35.5 

11.6 

86.14 

63.7 

27.3 

8.9 

82.99 

74.9 

18.9 

6.2 

79.79 

86.6 

10.1 

3.3 

112.63 

0 

82.6 

17.4 

108.44 

7.3 

76.5 

16.3 

104.50 

15.0 

70.2 

14.8 

100.41 

23.7 

63.0 

13.4 

96.69 

31.9 

56.3 

11.8 

93.18 

41.7 

48.1 

10.1 

89.84 

51.3 

40.3 

8.5 

86.60 

62.2 

31.3 

6.6 

83.21 

73.8 

21.6 

4.5 

79.99 

85.8 

11.8 

2.5 

115.05 

0 

67.2 

32.8 

109.87 

8.1 

61.7 

30.2 

104 . 60 

17.0 

55.6 

27.3 

100.63 

25.5 

50.0 

24.6 

96.33 

34.7 

43.8 

21.5 

92.51 

46.6 

37.2 

18.2 

88.68 

54.6 

30.5 

15.0 

85.62 

65.2 

23.4 

11.5 

82.61 

76.2 

16.0 

7.8 

79.70 

88.0 

8.1 

4.0 

116.68 

0 

57.7 

42.3 

110.71 

8.6 

52.8 

38.8 

105.12 

17.7 

47.4 

34.8 

100 . 27 

26.9 

42.2 

31.0 

95.91 

36.5 

36.6 

26.9 

92.46 

46.2 

30.9 

22.8 

88.68 

56.2 

25.2 

18.5 

85.37 

66.7 

19.2 

14.1 

82.42 

77.4 

13.0 

9.6 

79.48 

88.7 

6.5 

4.8 
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A  =  CC14,  B  =  C2H4Br2,  C  =  C7H8  Toluene  (45). — ( Continued ) 


B.  P.,  °C 

M  % 

749  mm 

A 

C 

B 

121.04 

0 

33.7 

66.3 

112.51 

10.0 

30.4 

59.5 

105.33 

20.2 

26.9 

52.8 

99.55 

30.7 

23.4 

45.9 

94.79 

40.4 

20.1 

39.5 

90.95 

50.2 

16.8 

32.9 

87.69 

60.1 

13.5 

26.4 

84.51 

70.2 

10.1 

19.7 

81.61 

80.2 

6.6 

13.0 

79.33 

90.0 

3.4 

6.7 

118.54 

0 

46.6 

53.4 

111.39 

9.5 

42.3 

48.3 

105.32 

18.7 

37.9 

43.4 

100.01 

28.3 

33.5 

38.3 

95 . 42 

38.3 

28.8 

32.8 

92.00 

48.2 

24.1 

27.6 

88.03 

58.4 

19.4 

22.2 

84.99 

68.5 

14.7 

16.8 

82.12 

78.7 

9.9 

11.3 

79.49 

88.7 

5.2 

5.96 

124.33 

0 

18.5 

84.2 

113.49 

11.2 

16.4 

72.3 

105.04 

21.9 

14.4 

63.7 

98.98 

32.1 

12.5 

55.3 

94.31 

42.4 

10.7 

46.8 

90.23 

52.6 

8.8 

38.6 

87.05 

62.6 

6.9 

30.5 

84.21 

72.2 

5.2 

22.8 

81.49 

81.7 

3.4 

14.9 

79.17 

90.8 

1.7 

7.5 

CONSTANT-BOILING  (AZEOTROPIC)  MIXTURES 

The  data  in  the  following  tables  are  based  largely  on  Lecat, 
La  tension  de  vapeur  des  melanges  de  liquides.  L’ azeotropisme, 
Brussels,  1918,  q.  v.  for  literature  and  for  further  details. 

Only  those  systems  are  included  for  which  both  the  composition 
and  the  boiling  point  are  known.  In  a  few  cases,  the  system  is 
composed  of  two  liquid  phases.  Such  cases  are  marked  “2-phase.” 

The  pressure  is  760  mm  unless  otherwise  stated.  “L.  No.”  = 
Lecat’s  number. 
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Two-Component  Mixtures  with  Minimum  Boiling  Point 

iS-TABLE 


Min. 

Mole 
%  A 

B-Constituent  (the  (^-Arrangement) 

B.  P, 

°C 

L.  No. 

HoO 


C2H6O  Ethyl  alcohol  ( v .  also  p.  310,  322).  . 

78.15 

10.57 

524 

C3PI60  Allyl  alcohol . 

88.2 

54.5 

527 

C3H602  Propionic  acid . 

99.98 

94.7 

105 

C3H80  n-Propyl  alcohol . 

87.72 

56.83 

528 

C3H80  Isopropyl  alcohol . 

80.37 

31.46 

525 

C4H80  Methyl  ethyl  ketone . 

73.45 

33 

1060 

C4H802  Isobutyric  acid . 

99.3 

94.5 

106 

C4H802  Ethyl  acetate  ( v .  also  p.  322) . 

70.4 

24 

1690 

B-Constituent  (the  (L-Arrangement) 

Min. 

B.P., 

°C 

Mole 

%  A 

L.  No. 

C4IiioO  Ethyl  ether . 

34.15 

5 

1708 

C4Hi0O  n-Butyl  alcohol  (2-phase) . 

92.25 

71 

532 

C4HiuO  Isobutyl  alcohol . 

89.92 

67.14 

531 

C4Hi0O  sec. -Butyl  alcohol . 

88.5 

66 

529 

C4lIi0O  iert.-Butyl  alcohol . 

79.91 

35.41 

526 

C6H120  Isoamyl  alcohol  (2-pha.se) . 

95.15 

82.79 

533 

C5H12O  ierf.-Amyl  alcohol . 

87 

65 

530 

C6H6  Benzene  (2-phase) . 

69.25 

29.6 

1700 

C7H8  Toluene  (2-phase) . 

84.1 

44.4 

1704 

SnCl4 

C7H8  Toluene . 

109. 15| 

28 

1981 

(L- Table 


The  (T-Arrangement  by  A-Constituent  ( v .  p.  viii) 


B-Constituent  (the  (^-Arrangement) 

B.  P, 
°C 

Mole 
%  A 

L. 

No. 

CC13N02  Chloropicrin 

C3H60  Allyl  alcohol . 

92 

40 

475 

CC14  Carbon  tetrachloride 

CH40  Methyl  alcohol . 

55.70 

44.5 

319 

(blRO  Ethyl  alcohol . 

64.95 

61.3 

353 

C.:H,0  Allyl  alcohol . 

72.32 

73 

394 

('.,11,0  /, -Propyl  alcohol . 

72.8 

75 

408 

C3H80  Isopropyl  alcohol . 

67 

64 

379 

C4H80  Methyl  ethyl  ketone . 

73.8 

53.4 

1012 

C4H802  Ethyl  acetate . 

74.75 

43 

1301 

C4H802  Methyl  propionate . 

75.5 

46 

1302 

C4HioO  Isobutyl  alcohol . 

75.8 

89 

432 

C4II10O  iert.-Butyl  alcohol . 

69.5 

71 

388 

CS2  Carbon  disulfide 


CH40  Methyl  alcohol . 

37.65 

72 

514 

C2H4Br2  Ethylene  bromide . 

37.85 

41.3 

1239 

C2H402  Methyl  formate . 

24.75 

27 

1637 

C2HeO  Ethyl  alcohol . 

42.4 

86 

515 

C3H60  Acetone . 

39.25 

61 

1047 

C3H602  Ethyl  formate . 

39.35 

62.5 

1638 

C3H602  Methyl  acetate . 

40.15 

69.5 

1639 

C3H80  Isopropyl  alcohol . 

44.6 

90 

516 

C3IRO2  Methylal . 

37.25 

46 

1682 

C4H80  Methyl  ethyl  ketone . 

45.85 

84.1 

1048 

C4H10O  tert. -Butyl  alcohol . 

45.3 

94 

517 

C4Hi0O  Ethyl  ether . 

34.5 

1 

1680 

CHBrCl2  Dichlorobromomethane 

C2H60  Ethyl  alcohol . 

75.5 

42 

356 

C3H60  Allyl  alcohol . 

85.85 

62 

397 

C3H80  71-Propyl  alcohol . 

86.4 

60 

411 

C3H80  Isopropyl  alcohol . 

78 

49 

381 

C4Hi0O  Isobutyl  alcohol . 

89.3 

78 

435 

CHBr3  Bromoform 

C4H802  Butyric  acid . 

146 

82 

71 

CHCI3  Chloroform 


CH4O  Methyl  alcohol . 

C2H60  Ethyl  alcohol . 

C3H80  Isopropyl  alcohol . 

53.5 

59.3 

60.8 

65 

84 

92 

312 

346 

374 

CH202  Formic  acid 

C3H7Br  Propyl  bromide . 

64 

40 

21 

C4H9C1  Isobutyl  chloride  (B.  P.,  68°) 

62.95 

32 

20 
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B-Constituent  (the  <£- Arrangement) 

B.  P, 

°C 

Mole 
%  A 

L. 

No. 

B-Constituent  (the  <£- Arrangement) 

B.  P, 

°C 

Mole 
%  A 

L. 

No. 

CH3I  Methyl  iodide 

C  2HC1 3  Trichloroethylene . — ( Continued ) 

CH4O  Methyl  alcohol . 

C2H4O2  Methyl  formate . 

C2H60  Ethyl  alcohol . 

C3H80  Isopropyl  alcohol . 

C3H802  Methylal . 

39 

31 

41.5 

42.3 

39.35 

74.4 

8 

89 

93 

42 

305 

1275 

337 

372 

1501 

C4H10O  Isobutyl  alcohol . 

C4H10O  ier/.-Butyl  alcohol . 

C5H12O  tert.- Amyl  alcohol . 

85.4 

75 

84 

86 

74 

83 

434 

389 

426 

C2HCI5  Pentachloroethane 

C4H6O4  Dimethyl  oxalate . 

CsHioOs  Isovaleric  acid  (B.  P.,  176.5°). .  . . 
C6H60  Phenol . 

157.55 

160.0 

160.85 

157.9 

158.7 

55.4 
82 

81.5 
47 

41.7 

1361 

82 

1526 

462 

1360 

CH;iN02  Nitromethane 

C3H60  Allyl  alcohol . 

89 

89.15 
94.7 
99.1 

99.15 

39 

44 

70 

64 

65 

500 

501 
503 

1038 

1039 

C3H80  n- Propyl  alcohol . 

C4H10O  Isobutyl  alcohol . 

CeHi20  Cyclohexanol . 

C8H1602  Isoamyl  propionate . 

C5H10O  Diethyl  ketone . 

C5H10O  Methyl  propyl  ketone . 

C2H2C12  cis-1,  2-Acetylene  dichloride 

C2H60  Ethyl  alcohol . 

57.7  |  81.4 

345 

CH40  Methyl  alcohol 

C2H2C12  trans-1,  2-Acetylene  dichloride 

70 

84.5 
62 

28.5 
14 

57.5 

52.5 

20 

30.5 
35 

49 

88 

34.5 

87 

91.7 

97 

46.4 

13.5 
13 

9 

61.4 

61.4 

63.0 

43.5 
61 

51 

88 

83 

98.5 

321 

764 

320 

309 

303 

482 

317 

269 

541 

542 
316 
325 
778 

543 

544 
546 
314 
638 
635 
632 
658 
680 
689 
644 
670 
647 
703 
698 
731 

C2H3N  Acetonitrile 

UO  .  A 

63.45 

59.5 
49.05 

34.95 
56 

54.7 

55.7 

50.95 
54.0 

54.1 

63.5 
41.82 

59 

62.3 

63.7 
53.05 
31.75 
31 

24.5 
58.34 
56.38 
55.9 

47.05 

54.2 

50.6 

60 

60.5 

64.5 

C2H60  Ethyl  alcohol . |  46.5  |  88.2  |  339 

C2H4CI2  Ethylene  chloride . 

C2H4CI2  1,  1-Dichloroethane . 

C2H6Br  Ethyl  bromide . 

C2H5CIO  Chloromethyl  methyl  ether . 

C2H5I  Ethyl  iodide. . . 

C2H2C12  Dichloroethylene 

C3H60  Allyl  alcohol . 

C3HsO  n-Propyl  alcohol . 

79.6 

80 

76 

77 

395 

409 

C2H2C14  Tetrachloroethane 

C3H60  Acetone . 

C3H602  Ethyl  formate . 

C2H402  Acetic  acid . 

C4H803  Methyl  lactate . 

107.35 

143.3 

36.5 

36 

42 

1343 

C3Hc02  Methyl  acetate . 

C3H7Br  n-Propyl  bromide . 

C3HvI  n-Propyl  iodide . 

C3H802  Methylal . 

C2H3BrO  civ- A cetyl  bromide 

C2H60  Ethyl  alcohol . |  77.7 

10.5 

363 

C2H3BrO  irans-Acetyl  bromide 

(CH3)3B03  Trimethvl  borate . 

C2H60  Ethyl  alcohol . 1  75.7 

30.5  |  361 

C4H8O2  Ethyl  acetate . 

C4H802  n-Propyl  formate . 

C4H9CI  Isobutyl  chloride . 

C6Hio  2-Methyl-2-butene . 

C5H12  n-Pentane . 

C2H3C102  Chloroacetic  acid 

CjIRBr  o-Bromotoluene . . 

C7H7Br  p-Bromotoluene . 

C7H7CI  Benzyl  chloride . 

C10H14O  Carvol . 

172.95 

174 

172 

167.8 

46 

62 

34 

43 

206 

208 

205 

219 

CeH6  Benzene . 

C2H3C13  1,  1,  2-Trichloroethane 

CeHs  1,  3-Cyclohexadiene . 

C6Hio  Cyclohexene . 

C2H60  Ethyl  alcohol . 

77.3 

16 

364 

C2H3C1302  Chloral  hydrate 

CeHi2  Cyclohexane . 

C6Hi2  Cyclohexane . |  76 

13 

834 

C6Hi4  n-Hexane . 

C7H14  Methylcyclohexane . 

C7H16  n-Heptane . 

CioHie  a-Pinene . 

C2H3N  Acetonitrile 

C2H60  Ethyl  alcohol . 

C3HgO  n-Propyl  alcohol . . . 

C3HsO  Isopropyl  alcohol . 

72.5 

81.2 

75 

47 

79 

55 

765 
767 

766 

C2CI4  Tetrachloroethylene 

C2H4BrCl  l-Bromo-2-chloroethane 

C2H60  Ethyl  alcohol . 

C3H6C10  a-Epichlorohydrin . 

C3HcO  Allyl  alcohol . 

77.95 

110.12 

94.0 

118.95 

94 

81.7 

110 

103.05 

118.55 

116.0 

116.6 

118.75 

6 

36.5 
27 

81 

24 

8 

47 

40 

67 

69 

35.5 
63 

367 

1210 

399 

49 

417 

384 

449 

443 

1330 

457 

1327 

863 

C3H5CIO  cc  Epichlorohydrin . 

103.5 

76 

1207 

C2H4Br2  1,  1-Dibromoethane 

C3H602  Propionic  acid . 

C2H60  Ethyl  alcohol . 

77  |  18 

362 

C3H80  n-Propyl  alcohol . 

C3H80  Isopropyl  alcohol . 

C4H10O  n-Butyl  alcohol . 

C4H10O  Isobutyl  alcohol . 

C5Hio03  Diethyl  carbonate . 

C6H120  Isoamyl  alcohol . 

C6Hi202  Isobutyl  acetate . 

C6Hi203  Paraldehyde . 

C2H4Br2  Ethylene  bromide 

C2H402  Acetic  acid . 

C3H602  Propionic  acid . 

C4H10O  Isobutyl  alcohol . . . 

C5H120  Isoamyl  alcohol . 

C8Hio  Ethylbenzene . 

114.35 
127 . 75 
106.2 
123.2 
131.1 

20.7 

65 

22 

52 

83.5 

43 

50 

444 

458 

1457 

C2H4C12  1,  1-Dichloroethane 

C2C16  Hexachloroethane 

C2H60  Ethyl  alcohol . |  54.5 

84 

342 

C2H2C12CL  Dichloroacetic  acid . 181 

80 

214 

C2H402  Acetic  acid 

C2HC13  Trichloroethylene 

CeHsCI  Chlorobenzene . 

114.65 

80.05 

105.4 

115.38 

72.5 

97.5 
62.7 
40 

44 

127 

132 

136 

C3H60  Allyl  alcohol . 

C3H80  n-Propyl  alcohol . 

C3H80  Isopropyl  alcohol . 

80.95 

81.75 

74 

70 

69 

54 

396 

410 

380 

C7H8  Toluene . 

C8Hio  m-Xylene . 
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B-Constituent  (the  (^-Arrangement) 

B.  P., 
°C 

Mole 
%  A 

L. 

No. 

B-Constituent  (the  (^-Arrangement) 

B.  P., 
°C 

Mole 
%  A 

L. 

No. 

C2H402  Methyl  formate 

C3H6Br2  a's-Dibromopropane 

C2H6Br  Ethyl  bromide . 

C4H10O  Ethyl  ether . 

C5H12  Isopentane . 

29.85 

28.25 

17.05 

76.5 

61.5 

51.5 

1270 

1842 

1752 

C3H80  n-Propyl  alcohol . 1  97.05 

1.05|  421 

C3H6Br2  irems-Dibromopropane 

C3H80  n- Propyl  alcohol . 

95.75  I  17.751  418 

C2H5Br  Ethyl  bromide 

C3H6Br2  1,  2-Dibromopropane 

C2H60  Ethyl  alcohol .  37.6 

93 

336 

C8Hio  Ethylbenzene . 

135.95  I  2.7  I  1465 

C2H6C10  Chloromethyl  methyl  ether 

C3H6C12  2,  2-Dichloropropano 

C2H60  Ethyl  alcohol . 

58.4 

75 

483 

C6Hi20  Cyclohexanol . |l55.6  |  79  |  495 

C2H5I  Ethyl  iodide 

CsHeCLO  1,  l'-Dichloroisopropyl  alcohol 

C2H60  Ethyl  alcohol . 

C3H80  n-Propyl  alcohol . 

C4H802  Ethvl  acetate . 

CgH  14  n-IIexane . 

63 

70.1 

70.5 

68 

66.3 

81.7 

63 

63 

351 

406 

1295 

1426 

CdLf  b  Methyl  oxalate . 

C10II14  Cymene . 

Ciollio  Camphene . 

CioHie  Carvene . 

162 

165 

154 

165 . 75 
152 

13 

53 

81 

58 

86 

831 

838 
837 

839 
836 

C2H5NO2  Nitroethane 

C10H16  a-Pinene . 

C4H10O  Isobutyl  alcohol . 1 102 . 5 

36 

505 

C3H6C120  2,  3-Dichloropropyl  alcohol 

C2H60  Ethyl  alcohol 

C7H7Br  o-Bromotoluene . 

C7H7CI  Benzyl  chloride . 

CioHu  Carvene . 

171.6 

171 

169.3 

51 

40 

41 

825 

824 

841 

C3H6Br  a-ci s-Bromopropylene . 

C3H5I  3-Iodopropylene . 

57.7 

75.6 

75.7 

63 

44.9 

74.8 

71.8 
73.2 

73.5 

63.8 
61.45 

77.65 

77.6 
68.24 

66.7 
66.7 
53.5 

64.9 
58.68 

76.65 
73 

72 

18.6 

71 

91 

35 

10.5 

45 

46 

67.5 

72 

34 

28 

90.5 
88 

44.8 

47.3 

49.5 
21 

44.5 
33.2 
81 

70 

67 

343 

358 

553 

350 

338 

274 

550 

551 

552 
352 
348 

365 

366 
659 
681 
690 
645 
671 
648 
707 
704 
699 

C3H603  Dimethyl  carbonate . 

C3H7Br  n-Propyl  bromide . 

C3H7C1  n-Propyl  chloride . 

C4H80  Methyl  ethyl  ketone . 

C4H802  Ethyl  acetate  ( v .  also  p.  323) . 

C4H802  Methyl  propionate . 

C4H802  n- Propyl  formate . 

C4H9Br  ierb-Butyl  bromide . 

C4H9CI  Isobutyl  chloride . 

C4H9I  Isobutvl  iodide . 

CsHnBr  Isoamyl  bromide  (B.  P.,  120°). .  . 

C6H6  Benzene . 

CeHs  1,  3-Cyclohexadiene . 

C6Hl0  Cyclohexene . 

CeHio  1,  5-Hexadiene . 

C6Hi2  Cyclohexane . 

C3H60  Allyl  alcohol 

C4H9Br  Isobutyl  bromide . 

C4H9CI  Isobutyl  chloride . 

C5Hi0O2  Ethyl  propionate . 

C3Hio02  Isobutyl  formate . 

C6H6  Benzene . 

CeHs  1,  3-Cyclohexadiene . 

CeHio  Cyclohexene . 

CeHi2  Cyclohexane . 

CeHu  n-Hexane . 

C7H8  Toluene . 

83.9 

67 

93.2 

93 

76.75 

75.9 

76.3 

74 

65.5 

92.4 

35 

11 

67 

65 

22.2 

26.5 
28.2 

26.6 
6.5 

61.5 

398 

393 

564 

563 

662 

684 

693 

674 

651 

709 

C3H60  Acetone 

C3He02  Methyl  acetate . 

C4H9C1  Isobutyl  chloride . 

C4H11N  Diethvlamine . 

56.1 

55.8 

51.5 

61 

81 

43.5 

1069 

1001 

909 

Cl 6 1 1 14  n-Hexane . 

C3H602  Propionic  acid 

CjHs  Toluene . 

C7H14  Methylcyclohexane . 

C7H16  n-Heptane . 

CeHnI  Isoamyl  iodide  (B.  P.,  147.5°).... 

C8Hio  o-Xylene . 

C8Hio  p-Xylene . 

136.5 

134.5 
132.0 
139.3 
136.15 

68.5 

71 

72 

32.5 

56.5 

53 

145 
143 
149 

146 

C2H602  Glycol 

C9Hi2  Mesitylene . 

CioHie  a-Pinene . 

C8H802  Phenyl  acetate . 

191 

187 

163 

48.4 

41 

28 

615 

613 

753 

CgHisOs  Diisobutyl  carbonate . 

C10H16  Carvene  (2-phase) . 

C3H603  Dimethyl  carbonate 

C3HsO  n-Propyl  alcohol . 

C4H9Br  Isobutyl  bromide . 

88.2 

87.7 

70 

60.4 

567 

1309 

C3H6C10  a  -  E  p  i  ch  1 0  r  0  h  y  drill 

C3H60  Allyl  alcohol . 

C3H80  n- Propyl  alcohol . 

C4H10O  n-Butyl  alcohol . 

95.8 

96.0 

112.0 

105.0 

115.35 

100.1 

108.25 

15.3 

16.3 
51.5 

34.3 
80.2 
29 

26 

487 

488 

491 
490 

492 

489 
1596 

C3H7Br  n-Propyl  bromide 

C3H80  n-Propyl  alcohol . 

C3H80  Isopropyl  alcohol . 

69.2 

65.2 

82.5 

72 

405 

376 

C4H10O  Isobutyl  alcohol . 

C6H120  Isoamyl  alcohol . 

C6Hi20  ierf.-Amyl  alcohol . 

C7H8  Toluene . 

C3H7C1  n-Propyl  chloride 

C3HsO  Isopropyl  alcohol . 

45.8 

95 

373 

C3H7I  n-Propyl  iodide 

C3H80  n-Propyl  alcohol . 

C4H10O  Isobutyl  alcohol . 

C6HioO  Diethyl  ketone . 

C3H5C13  1,  2,  3-Trichloropropane  (B.  P.,  158°) 

90 . 2 

96 

100.9 

50 

67 

48.4 

414 

438 

1021 

C4H802  Isobutyric  acid . 

150 

155 

154.5 

58 

55 

48 

64 

460 

1479 

V61112V  VJ  WUXICAtlllUl . 

C10H16  a-Pinene . 

C3H80  n-Propyl  alcohol 

C4H9C1  Isobutyl  chloride .... 

C6Hio02  Ethyl  propionate . 

C6Hi0O2  Methyl  butyrate . 

C3Hio02  Methyl  isobutyrate . 

C6Hio02  n-Propyl  acetate . 

C6HuBr  Isoamyl  bromide . 

C3H6I  3-Iodopropylene 

67.2 

93.4 

94.2 

89.5 

94 

94.5 

10 

64 

80.7 

36 

74 

SO 

404 

570 
572 
568 

571 
416 

C3H80  n-Propyl  alcohol . 

C4H10O  Isobutyl  alcohol . 

C6Hi0O  Diethyl  ketone . 

C6HioO  Methyl  propyl  ketone . 

90.0 

96 

100.8 

100.9 

46.7 

68 

50 

50 

413 

437 

1020 

1024 
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B- Constituent,  (the  CL- Arrangement) 

B.  P., 

°C 

Mole 
%  A 

L. 

No. 

B-Constituent  (the  (T-Arrangement) 

B.  P, 
°C 

Mole 
%  A 

L. 

No. 

C3HsO  n-Propyl  alcohol. — ( Continued ) 

C4Hi0O  Isobutyl  alcohol 

CeHsCI  Chlorobenzene . 

C6H6  Benzene . 

C6H8  1,  3-Cyclohexadiene . 

C0H10  Cyclohexene . 

C6Hi2  Cyclohexane . 

C6Hi4  n-Hexane . 

C7H8  Toluene . 

C8H18  n-Octane . 

96.5 
77.12 
76.1 

76.6 
74.3 
65.65 

92.6 

95 

87 

20.9 

26.2 

27.8 

26 

6 

60 

84 

420 

663 

685 

694 

675 

652 

710 

718 

CsHnBr  Isoamyl  bromide . 

CeHsCI  Chlorobenzene . 

CeH6  Benzene . 

CeHs  1,  3-Cyclohexadiene . 

CeHio  Cyclohexene . 

C6Hi2  Cyclohexane . 

C6Hi4  n-Hexane . 

C7H8  Toluene . 

C10H16  a-Pinene . 

103.8 
107.2 

79.84 

79.35 

80.5 

78.1 

68.1 
101.15 

107.9 

60 

74 

10 

12.7 

15.6 

15.7 

1 

50 

96.5 

442 

445 

666 

687 

696 

678 

655 

712 

734 

C3HsO  Isopropyl  alcohol 

C4H802  Ethyl  acetate  . 

74.8 

77 

75.5 

63.8 

81.8 
71.92 
70.4 

71 

68.6 

61 

80.6 

30.5 

36.5 
53 

24 

91 

39.3 

42.9 

43.5 
40.8 
29 

77 

556 

557 

382 
375 

383 
660 
682 
691 
672 
649 
708 

C4H10O  sec.-Butyl  alcohol 

C4H80'>  Methyl  propionate . 

C4H9Br  Isobutyl  bromide . 

CsH10O2  Ethyl  propionate . 

C6Hi0O2  n-Propyl  acetate . 

85.5 

96.5 

63 

60 

575 

576 

C4H9CI  Isobutyl  chloride . 

C4H9I  Isobutyl  iodide . 

C6H6  Benzene . 

C6Hs  1,  3-Cyclohexadiene . 

C6Hio  Cyclohexene . 

C6Hi2  Cyclohexane . 

C4Hi0O  iert.-Butyl  alcohol 

C6Hio02  Methyl  butyrate . 

C6Hio02  n-Propyl  acetate . 

C0H6  Benzene . 

C6H8  1,  3-Cyclohexadiene . 

101 

100.8 

73.95 

73.4 

73.7 

71.8 

105.5 

107.5 
63.7 

25 

12 

37.7 

40.5 

40.5 

40 

63 

93 

28 

584 
583 
661 
683 
692 
673 

585 

586 
650 

C6Hi4  77-Hexane . 

(ML  Toluene . 

C6Hi202  Ethyl  isobutyrate . 

C6Hi202  Methyl  isovalerate . 

C.iH604  Dimethyl  oxalate 

C6Hx20  Cyclohexanol . 

155.6 

157.0 

154.8 

144.1 

147.1 

37.3 

41.7 

50.2 

37.5 

44 

605 

1357 

1817 

1814 

1816 

C6H803  Methyl  acetoacetate 

C9H12  Mesitylene . 

C10H16  ct  Pinene . 

CioHie  a-Pinene . 

CioHis  Menthene . 

150.5 

160 

40 

56 

1149 

1151 

CioHie  /3-Pinene . 

C6H804  Dimethyl  malonate 

C4H80  Methyl  ethyl  ketone 

CioHisO  Cineole . 

173.5 

30 

1861 

C<sH 6  Benzene .  78.35 

39.4 

1101 

C5H10O  Diethyl  ketone 

C4H802  Butyric  acid 

C6Hi20  tert- Amyl  alcohol . |  98.5 

50 . 5  |  283 

C7H7CI  o-Chlorotoluene . 

153 

138.1 

137.5 

158.5 
151.0 

26.5 

94.5 

95.5 

73.5 

30.5 

73 

166 

165 

170 

161 

C5H10O  Methyl  propyl  ketone 

C8Hio  777-Xylene . 

C8Hio  p-Xylene . 

C5H10O2  n-Propyl  acetate . 

C7H14  Methylcyclohexane . 

101.35 

100.6 

42 

43.5 

1081 

1110 

C9H12  Mesitylene . 

CioHie  Carvene . 

C6Hio02  Isovaleric  acid 

C7H7Rr  rt-Rromotoluene . 

172.1 

163.8 

168.9 

52.3 

80 

66 

85 

180 

182 

C4H802  Isobutyric  acid 

CioHie  Camphene . 

CioHie  Carvene . 

CeHsBr  Bromobenzene . 

148.6 
152.2 
131.9 

147.6 

49 

53 

84.7 

66.4 

63 

65 

154 

158 

C7H7CI  p-Chlorotoluene . 

C8Hio  Ethylbenzene . 

C10H22  2,  7-Dimethyloctane . 

C5H10O2  Ethyl  propionate 

C6Hi20  iert.-Amyl  alcohol .  96.5  |  67 

577 

C6Hi0O2  Methyl  butyrate 

C4H802  Ethyl  acetate 

CsHi20  iert.-Amyl  alcohol . 

99 

53 

579 

C4H9Br  terh-Butyl  bromide . 

71.5 

75.2 

40 

71.6 

1298 

559 

C6Hi0O2  n-Propyl  acetate 

1^411.10'-'  I'&t  6.— -L)U.  1  dlcOliOl . 

|  98.5  |  63.5  |  578 

C4H802  77-Propyl  formate 

V>'5 LjLi2'-'  6t//  L.~ Axlliy I  aicoiioi . 

C6H10O3  Ethyl  lactate 

CsHfi  Benzene . 

|  72 

45 

1778 

1 150 . 0  |  54  |  1851 

C4H3Br  7i-Butyl  bromide 

vyyXlgv/  AlllttOIG . 

CsHnBr  Isoamyl  bromide 

C4H10O  Isobutyl  alcohol . 

|  89 

!  80 

436 

ill6.4 
j  1 18 . 5 

70 

74 

456 

862 

C4H9CI  Isobutyl  chloride 

C6Hi203  Paraldehyde . 

C4H10O  fert.-Butyl  alcohol .  65  83 

387 

C6Hi20  n-Amyl  alcohol 

C4H9I  Isobutyl  iodide 

C7HUO2  Isoamyl  acetate . 

C7Hi402  Isobutyl  propionate . 

131.3 

130.5 

96.4 

85 

599 

598 

C5H12O  Isoamyl  alcohol . 

116 

117.5 

116.6 

67 

59.4 

35.8 

455 

1321 

1319 

C6Hi202  Isoamyl  formate . 

CbHi202  Isobutyl  acetate . 

C6H120  Isoamyl  alcohol 

CeHsCI  Chlorobenzene . 

124.3 

128.5 

125.9 

128 

127.0 

126.8 

130 

42 

69 

54 

64 

58 

56 

85 

459 

730 

722 

729 

727 

723 
735 

- <gg 

C4H10O  n-Butyl  alcohol 

C8H8  Styrene . 

C8Hio  Ethylbenzene . 

C8Hio  o-Xylene . 

C8Hio  m-Xylene . 

C8Hio  p-Xylene . 

C10Hi6  a-Pinene . 

C6Hi2  Cyclohexane . 

C6Hi202  77-Butyl  acetate . 

C6Hi202  Ethyl  isobutyrate . 

C6Hi202  Methyl  isovalerate . 

C7H8  Toluene . 

79.8 

113.5 

108.5 
113 

105.5 

11 

56 

28 

43 

37 

679 

593 

591 

592 
713 
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B-Constituent  (the  (D- Arrangement) 

B.  P., 

°C 

Mole 
%  A 

L. 

No. 

C6H3C13  1,  3,  5-Trichlorobenzene 

C8HhN  Ethylaniline . 

203 

56 

944 

CoH6Br  Bromobenzene 

C6H120  Cyclohexanol . 

153.6 

55 

459a 

CcHi402  Pinacone . 

152 

82 

466 

C8Hi602  w-Propyl  isovalerate . 

154 

50 

1350 

CioHxe  a-Pinene . 

153.4 

46.3 

1475 

C6H6C10  p-Chlorophenol 

Ci0H8  Naphthalene . 

215.9 

36.5 

1606 

CsHsI  Iodobenzene 

C6H60  Phenol . 

177.7 

34.2 

1532 

CeHsNCL  Nitrobenzene 

C7H8O  Benzyl  alcohol . 

204.3 

39 

508 

CioHigO  Borneol . 

207.75 

60 

509 

CioH200  Menthol . 

207.9 

60 

510 

C6H60  Phenol 

C7H7Br  p-Bromot.oluene . 

176.2 

58 

1531 

C10Hi6  Carvene . 

169.0 

49.5 

1965 

C10H16  a-Pinene . 

152.75 

25 

1957 

C6H7N  Aniline 

C10H16  Carvene . 

171.35 

48 

974 

C6H10O3  Ethyl  acetoacetate 

C8H8  Styrene . 

145.2 

3 

1153 

C10H16  Carvene . 

169.05 

44 

1160 

C 10H1 6  a-Pinene . 

153.35 

23 

1154 

CioHie  5-1,  5-Terpinene . 

171 

50 

1161 

C6Hi0O  4  Diethyl  oxalate 

C7H7Br  o-Bromot.oluene . 

177.35 

43.8 

1373 

C7H7Br  p-Bromotoluene . 

180.4 

56.6 

1375 

CrHiiO  Cyclohexanol 


CgHio  m-Xylene . 

C8Hig02  Isoamyl  propionate . 

138.9 

157.7 

5.5 

77 

728 

604 

CgHieOg  Isobutyl  butyrate . 

155 

26  5 

603 

C9H10  Pseudocumene . 

158 

64  5 

745 

CgHi2  Mesitylene . 

156.3 

54.5 

742 

C10H14  Cymene . 

159 

76 

748 

C10H16  Camphene . 

153 

42 

740 

C10H16  Carvene . 

159  25 

78.5 

751 

CioHie  a-Pinene . 

149.9 

43 

CioHig  Menthene . 

157.5 

69 

746 

CcH  1 202  Isoamyl  formate 

C6Hi203  Paraldehyde . 

122.5 

57 

882 

C6Hi203  n-Propyl  lactate 

C6Hi402  Pinacone . 

C10H16  Carvene . 

168 

166.35 

35 

64 

607 

1826 

Cr,Hi402  Pinacone 

CgHioO  Phenctole. 


169 


48 


798 


C7H6C12  Benzal  chloride 


CgHieOg  Isoamyl  lactate . |201 .3 


45 


1387 


C7H9N  Methylaniline 


C10H16  Carvene . 1 174 . 5 


16 


C7H14O2  Isoamyl  acetate 


C8Hio  m-Xylene . 1 136 


45 


C7H14O2  Isobutyl  propionate 


C8Hio  Ethylbenzene . 1 133 


43 


C7H14O3  Isobutyl  lactate 


CioHie  Carvene . 1 172 . 5 


38 


C8HhN  Dimethylaniline 


C10Hi6  Carvene . 1 174 


29 


CgHjgO  sec.-Octyl  alcohol 


C10Hi6  Carvene . [174.4 


42 


C9H10O2  Ethyl  benzoate 


CioHigO  Borneol . 211 


69 


C9Hi802  Isoamyl  butyrate 


C10H16  Carvene . 174 


43 


CL0H12O2  Propyl  benzoate 


CioHigO  Geraniol . 228 


43 


CioHigO  Borneol 


C^Hig  1,  3,  5-Triethylbenzene . (211 
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B-Constituent  (the  (T- Arrangement) 

B.  P, 

°C 

Mole 

%  A 

L. 

No. 

C7H7Br  p-Bromotoluene 

C7H80  o-Cresol . 

181.7 

68 

1541 

C7H7C1  Benzyl  chloride 

C9Hi802  Isoamyl  butyrate . 

177.1 

55 

1365 

C7K7N02  Nitrotoluene 

CioHigO  Geraniol . 

227.5 

67 

512 

C7H80  Benzyl  alcohol 

C7H802  Guaiacol . 

204.4 

38 

807 

C8Hi802  Isoamylmethylal . 

198.7 

63 

803 

CioH8  Naphthalene . 

204.3 

64 

760 

C10Hi6  Carvene . 

176.25 

13 

755 

C12Hi8  1,  3,  5- Triethylbenzene . 

200.2 

67 

757 

C7HsO  o-Cresol 

CioHie  Carvene . 

175.35 

30 

1972 

C7H80  Anisole 

C8Hi602  Isobutyl  butyrate . 

151 

73 

1852 

C10H16  a  Pinene . 

150.45 

62 

1945 

978 


1802 


1800 


1832 


977 


752 


622 


1828 


624 


758 


Effect  of  Pressure  upon  Azeotropic  Mixtures 
A  =  HoO,  B  =  C2H5OH  (30,  31,  49) 


p,  mm  Hg 

B.  P.,  °C|  M  %  B  ] 

i  p,  mm  Hg 

B.  P.,  °C|  M  %  B 

100 

34.2 

99.6 

760 

78.1 

90.0 

150 

42.0 

96.2 

1100 

87.8 

89.3 

200 

400 

47.8 

62.8 

93.8 

91.4 

1450 

95.3 

89.0 

A  =  HoO,  B  =  C4H802  Ethyl  acetate  (3°,  31 »  49) 
p,  mm  Hg  |B.  P.,  °C|  M  %  A  ||  p,  mm  Hg  |B.  P.,  °C|  M  %  A 


C7H60  Benzaldehyde 

25 

-  1.9 

14.7 

600 

64.0 

28.9 

C7H7C1  Benzyl  chloride . 

177.9 

54 

866 

50 

+  10.0 

16.2 

760 

70.4 

30.5 

CioHu  m-Cymene . 

171 

33 

897 

100 

23.0 

18.8 

900 

75.1 

31.6 

C10H16  Carvene . 

171.2 

49 

898 

150 

31.4 

20.7 

1050 

79.6 

32.6 

200 

37.6 

22.2 

1200 

83.5 

33.3 

C7H7Br  o-Bromotoluene 

300 

46.8 

24.5 

1350 

87.1 

34.1 

C7H80  o-Cresol . 

180.3 

77 

1539 

400 

53.7 

26.1 

1500 

90.3 

34.8 

C7HJ403  Isobutyl  lactate . 

180 

52 

1372 

500 

59.4 

27.6 

CONSTANT  BOILING  MIXTURES 
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A  =  C2H5OH,  B  =  C4H802  Ethyl  acetate  (30>  31  >  49) 


p,  mm  Hg 

B.  P.,  °C 

M  %  A 

p,  mm  Hg 

B.  P.,  °C 

M  %  A 

25 

-  1.4 

22.1 

600 

65.4 

43.6 

50 

+  10.6 

24.6 

760 

71.8 

46.4 

100 

23.8 

28.2 

900 

76.5 

48.5 

150 

32.3 

31.1 

1050 

81.1 

50.4 

200 

38.4 

33.4 

1200 

85.0 

52.2 

300 

47.8 

37.0 

1350 

88.7 

53.9 

400 

500 

54.9 

60.8 

39.6 

41.8 

1500 

91.8 

55.4 

Two-Component  Mixtures  with  Maximum  Boiling  Point 

S-Table 


B-Constituent  (standard  arrangement) 

Max. 
B.  P, 
°C 

Mole 
%  A 

L.  No. 

H20 

HF . 

120 

65  4 

HC1 . 

110 

88  9 

IICIO4 . 

203 

32 

HBr . 

126 

83  1 

HI . 

127 

84  3 

HN03  (735  mm) . 

120.5 

62  2 

CH202  Formic  acid . 

107.1 

43.3 

2034 

2035 
2041 

2036 

2037 

2039 

2040 


HC1 


C2H60  Dimethyl  ether . —1.5 


65 


2042 


£■ -Table 
CHCL 


C3H60  Acetone . 

64.5 

65.5 

2107 

CH202  Formic  acid 

C5H10O  Diethyl  ketone . 

105.4 

48 

2021 

C5H10O  Methyl  propyl  ketone . 

105.3 

47 

2022 

C6HeO  Phenol 

C6Hi20  Cyclohexanol . 

C7H60  Benzaldehyde . 

C7H80  Benzyl  alcohol . 

CgHigO  sec.-Octyl  alcohol . 

C9Hi803  Diisobutyl  carbonate . 

182.45 

185.6 

206 

184.65 

192.5 

90 

54 

8 

58 

39.3 

2061 

2089 

2066 

2063 

2162 

C6H10O4  Diethyl  oxalate 

C7HsO  o-Cresol . 

193.9 

27 

2169 

C7H80  o-Cresol 

C8H80  Acetophenone . 

203.7 

24 

2126 

C8H802  Phenyl  acetate . 

198.6 

42.5 

2171 

C8HieO  Methyl  hexyl  ketone . 

191.5 

97 

2125 

C9Hi802  Isoamyl  butyrate . 

192.0 

80 

2167 

C7H80  m-Cresol 


C8H80  Acetophenone . 

CsHi603  Isoamyl  lactate . 

209 

207.6 

54 

60 

2133 

2190 

C6H8  1,  3-Cyclohexadiene . 

C3H80  n-Propyl  alcohol . 

C7HsO  p-Cresol 

v-'gi.I-K)  blv/ULALIlL/ . . 

C3H80  n-Propyl  alcohol . 

C7H80  Benzyl  alcohol . 

207.0 

38 

2079 

C7H9N  o-Toluidine . 

204.5 

53 

2105 

C7H9N  p-Toluidine . 

204.35 

57 

2104 

C8H80  Acetophenone . 

208.45 

52 

2129 

CioHhO  Camphor . 

213.15 

38 

2131 

C6H10  Cyclohexene . 

Three-Component  Mixtures 
"$>-  Table 
A  =  H20 


Constituents  (the  <L- Arrangement)  |  Mole  %  |  B.  P.,  °C  |  L.  No. 


CC14 . 

C2H5OH . 

CC14 . 

C3H60  Allyl  alcohol . 

CCL . 

C3H80  n-Propyl  alcohol. . .  . 
C2CI2  cis-Dichloroacetylene. . . 

C2H5OH . 

C2CI2  irans-Dichloroacetylene. 

C2H5OH . .  . .  . . 

C2HC13  Trichloroethylene.  .  .  . 

C2H6OH . 

C2HCI3  Trichloroethylene. . .  . 

C3H60  Allyl  alcohol . 

C2HC13  Trichloroethylene. .  .  . 

C3H80  n-Propyl  alcohol .... 
C2H4CI2  Ethylene  chloride  . . . 

C2H6OH . 

C2I1.J . 

C2H5OH . 

C2H5OH . 

C-TEBr  n-Propyl  bromide.  . 

C2ILOH . 

C4Hg02  Ethyl  acetate . 

C2H5OH . 

C4H9Br  Isobutyl  bromide .  . 

C2H5OH . 

C4H9CI  Isobutyl  chloride. . . 

C2ILOH . 

C6H6  Benzene . 

C2H6OH . 

C6H8  1,  3-Cyclohexadiene. . 

C2H6OH . 

C6Hio  Cyclohexene . 

C2H6OH . 

c6h  12  Cyclohexane . 

C3H5I  3-Iodopropylene . 

C3H80  n-Propyl  alcohol .... 

C3H60  Allyl  alcohol . 

CeH6  Benzene . 

C3H60  Allyl  alcohol . 

CeH6  Benzene . 

C3Ii60  Allyl  alcohol . 

C6Hio  Cyclohexene . 

C3H60  Allyl  alcohol . 

C6Ii  12  Cyclohexane . 

C3H60  Allyl  alcohol . 

C6Hi4  n-Hexane . 

C3HsO  n-Propyl  alcohol . 

C6Hi0O  Diethyl  ketone . 

C3H80  n-Propyl  alcohol . 

C6H6  Benzene . 

C3H80  n-Propyl  alcohol . 


57.6 
23.0 
53.8 

18.7 

54.4 
18.0 

37.8 

56.2 

86.2 

8.4 

38.4 

41.2 

49.2 

17.3 

51.1 
16.6 

54.9 

25.7 

53.9 

19.1 

21.5 

55.6 

12.4 

60.1 

37.1 

32.5 

19.8 

62.6 

22.8 

53.9 
25.0 
52.6 

25.3 

51.9 

22.2 

54.3 

35.5 

27.6 

9.5 
62.2 

9.3 

62.5 

11.5 

59.7 

11.8 

60.3 
6.1 

74.1 

15.4 

32.6 
8.9 

62.8 

11.9 

58.4 

11.5 

58.3 

10.3 

60.3 

18.6 
56.5 
21.8 

52.7 


61.8 

2-phase 

65.15 
2-phase 

65.4 
2-phase 

53.8 

44.4 

67.25 

2-phase 

71.4 
2-phase 

71.55 
2-phase 
66.7 
2-phase 
61 

2-phase 

60 

2-phase 

70.3 

69.5 
2-phase 
58.62 
2-phase 

64.86 

63.6 

64.05 

2-phase 

62.1 

78.15 
2-phase 

68.3 
68.21 
67.95 
66.18 

59.7 

81.2 

2-phase 

68.48 

67.75 

68.2 

66.55 
66.51 
66.1 


2249 

2259 
2264 
2243 
2240 
2251 

2260 
2266 

2250 
2248 
2247 
2304 
2253 
2246 

2314 

2316 

2317 

2315 
2268 

2333 

2334 
2337 

2335 
2332 
2222 

2340 

2342 

2343 

2341 
2322 
2325 
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Constituents  (the  (T- Arrangement)  |  Mole  %  |  B.  P.,  °C  |  L.  No. 


C3H80  Isopropyl  alcohol . 

19.2 

64.3 

2323 

C6Hi2  Cyclohexane . 

54.8 

C4H10O  tert. -Butyl  alcohol . 

17.5 

67.30 

2328 

CelR  Benzene . 

55.0 

C4Hi0O  iert.-Butyl  alcohol . 

CeHi2  Cyclohexane . 

18.0 

53.7 

>  65 

2329 

(T-Table 

The  <L- Arrangement 


Constituents 

Mole% 

O 

O 

a! 

pq 

L.  No. 

A  =  CS2 

ClLOli . 

C2H5Br  Ethyl  bromide . 

24.1 

35.4 

|  33 . 92 

2236 

A  =  C2H402  Methyl  formate 

C2H6Br  Ethyl  bromide . 

C5H12  Isopentane . 

23.8 

31  0 

>16.95 

2417 

C4Hi0O  Ethyl  ether . 

C5H12  n-Pentane . 

7.2 

48.2 

|  20.4 

2443 

A  =  C6Hi203  n- Propyl  lactate 

CsHioO  Phenetole . 

CioHig  Menthene . 

35.2 

34.1 

I  163.0 

2445 
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INTRODUCTION 


This  section  includes  systems  in  which  one  component  only, 
the  solvent,  is  appreciably  volatile  or  in  which  the  necessary  correc¬ 
tion  has  been  made  for  the  small  vapor  pressure  of  the  solute  or 
solutes.  The  data  represent  elevations  of  the  boiling  point  at 
temperatures  at  which  the  vapor  pressure  of  the  solvent  is  equal 
to  the  constant  external  pressure;  whenever  possible  the  elevations 
have  been  corrected  to  normal  atmospheric  pressure.  (For  method, 
».  (234).) 

In  the  following  tables: 

A tB  =  boiling-point  elevation  for  normal  atmospheric  pressure. 

Tb  =  normal  boiling  point  of  solvent,  absolute  scale. 

i  =  the  mole  number,  or  the  total  number  of  ions  and  mole¬ 
cules  per  formula  weight  of  solute  in  a  binary  system,  or 
the  corresponding  number  in  a  system  of  more  than  two 
components. 

xi  =  mole  fraction  of  solute. 

N  =  formality  of  solute  or  the  gram-formula-weights  per  kg  of 
solvent. 

f  =  saturated  solution. 

For  binary  systems: 


kB 


lim.* 


iAtB 

1-°  X\ 


For  systems  of  more  than  two  components: 

,  ..  lAtB 

Kb  =  hm.rn_o'if^r 

The  latent  heat  of  vaporization  of  the  pure  solvent,  per  gram- 
formula-weight  may  be  computed  from  the  relation 


L0  = 


RTl 


.n. 

’ ku 


=  8.31577^  in  joules  =  1.9869 


in  call 


kB  Kb  1  kB 

TWO-COMPONENT  SYSTEMS 
The  solvent  is  an  elementary  substance 

The  systems  are  arranged  in  order  of  the  solvent  following  the 
A -arrangement.  Under  each  solvent  the  solutes  follow  the 
Standard,  resp.,  (^-arrangement;  v.  p.  viii. 


N 

0.05 

0.1 

0.15 


Br2 

Tb  =  331.9 
kB  -  33.0 
S2  (32) 

A  tB 


Xi 

31.2 

30.9 

30.8 


Se  (32) 


AsBr3  (2  4) 


0.05 

0.1 

0.15 

0.2 


32.5 

32.6 
32.8 
33.1 


SbBr6  (24) 

N  ^ 

Xi 

0.05  32.4 

0.1  32.2 

0.15  32.0 

SnBr4  (2  4) 

0.05  33.1 

0.1  33.3 

0.15  33.5 

0.2  33.6 

CBr4  (24) 
0.05  32.4 

0.08  32.1 

C7H6Br02  (2  4) 
m-Bromobenzoic 
acid 

0.04  I  21.9 


Al2Br 

N 

0.05 
0.1 
0.15 
0.2 


(2  4) 
Mb 

Xi 

33.3 

32.3 

31.3 

30.4 


Cl2 

Tb  =  238.5 
kB  =  23.3 


S  (2 


7,  126 


SC12  (27,  41) 

0.1 


0.2 

0.3 

0.5 


2V 

22.9 
23.3 

23.9 
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S2CI2  (27,  41) 


N 

Mb 

Xi 

0.1 

24.8 

0.2 

23.3 

0.25 

22.2 

CCL 

(27) 

0.15 

23.8 

0.2 

23.8 

0.25 

23.9 

0.3 

24,o 

C2C16  (27,  126) 

0.05 

23.2 

0.1 

23.4 

0.2 

23.8 

0.25 

24.0 

I2 

Tb  = 

457.5 

kB  = 

43 

S  (37) 

Se 

(37) 

0.05 

28.4 

0.1 

26.3 

0.2 

24.9 

0  3 

24.  l 

Te 

(37) 

0.06 

30.7 

0.08 

29.7 

0.1 

28.7 

0.12 

27.9 

P  (red)  (37) 

0.05 

39.2 

0.1 

40.i 

0.12 

40.5 

N 


Sbl6  (36) 
Mb 


0.01 

0.04 

0.05 


Xi 

42.5 

40.9 

40.3 


BiI3  (36) 


0.01 

0.02 


43 

41 


S11I4  (36) 


0.02 

0.05 

0.1 

0.12 

Fe3I 

0.015 

0.02 

0.025 

AW, 

0.05 

0.1 

0.15 


39.1 

39.4 
39.9 
40. 0 

(36) 

41 . 4 
41.3 

41.1 

(36) 

38.8 

36. 2 
33.7 


KI  (36) 


0.02 

0.04 

0.05 

0.06 


33.0 

32.3 

32.0 

31.7 


Rbl  (36) 


0.02 

0.04 

0.05 

0.06 

0.08 


35.5 

32.3 

31.0 

30.2 

29.3 


Csl 


N 

0.01 

0.02 

0.03 

0.04 

0.05 

0.06 


(36) 

Mb 

Xi 

42.9 
40. 0 
37 
35 
33 
32 


02 

Tb  =  90.1 
kB  =  8.2 

C2H4,  Ethylene  ( 1 0  4 ) 


C2H6,  Ethane  (104) 

2.17 

9.0 

3.71 

9.6 

S8 

(partially  disso¬ 
ciated) 

Tb  =  717.7 
kB  =  60 
Se  (42) 


0.1 

0.2 

0.3 

0.5 


26.0 

26.6 

27.3 

28.7 


Te  (42) 


0.1 

0.2 

0.3 


47.9 

48.9 

49.9 


As  (42) 


0.06 

0.1 

0.2 


65 

64 

62 


As2S3  (42) 
Sb2S3  (42) 


The  solvent  is  a  chemical  compound 

The  systems  are  arranged  in  order  of  the  solvent  following  the 
Standard  arrangement.  Under  each  solvent,  the  solutes  follow 
the  Standard,  resp.,  (E-arrangement;  v.  p.  viii. 


h2o 

Tb  =  373.1 
kB  =  28.9 

HIO3  (12>  182) 


N 

Mb 

Xi 

0.2 

39.7 

0.5 

34.1 

1.7 

26 

h2so4  (7°) 

Xi 

Mb 

Xi 

0.06 

87.7 

0.1 

108.4 

0.2 

160.5 

0.3 

212.7 

NH4N03  (90) 

0.1 

48 

0.2 

51 

0.3 

54 

0.4 

57 

0.5 

61 

0.6 

66 

0.7 

74 

0.8 

86 

0.84 

94 

AQUEOUS  SOLUTIONS 


NH4C1 

(90,  108) 

N 

Mb 

xx 

0.6 

51.6 

1.0 

51.7 

1.5 

52.2 

2.0 

53.2 

5.0 

56 

10.0 

62 

16.3 

65f 

NH4Br  (108,  110 

11!) 

1.0 

52.9 

1.5 

54.0 

2.0 

55.0 

5.0 

56.6 

10.0 

59.2 

15.0 

61.8 

18.0 

63.3 

NH„I  (108,  110) 

0.6 

52.6 

1.0 

53.7 

1.5 

55.0 

2.0 

56.3 

5.0 

62.7 

9.0 

69 

(NH4)2S04  (66,  so, 


N 

Mb 

Xx 

0.6 

47 

1.0 

48 

2.0 

49 

3.0 

52 

4.0 

54 

6.0 

5s 

8.3 

62  j 

h3po 

,  (183) 

0.3 

35.4 

0.5 

32.4 

1.0 

29.5 

H3As( 

L  (55) 

0.1 

28.4 

0.15 

27.8 

0.2 

27.3 

For  C-compounds 
belonging  here,  v. 
(E-Table,  p.  326. 

SnCl2  (63) 

0.18  |  50.5 


Pb(N03)2 

(68,  199) 

N 

Mb 

Xi 

0.5 

55.4 

1.0 

52.7 

2.0 

49.9 

3.0 

49.1 

3.5 

48.8 

Pb(C2H 

02)2  (90) 
Mb 

Xx 

Xi 

0.1 

23 

0.3 

26 

0.5 

29 

0.7 

32 

0.9 

33 

TIC] 

(54) 

N 

Mb 

xx 

0.1 

53. 6f 

T12S04  (54) 

0.365 

48. 4f 

TINOs  (54) 

ZnCl 

2  (53) 

0.17 

49.5 

ZnS04 

(90,  122) 

0.5 

23.1 

1.0 

23.5 

1.5 

25.1 

2.5 

32.9 

4.0 

48 

5.3 

57f 

CdCb 

(110) 

0.8 

35 

2.0 

33 

3.0 

31 

Cdlo  (18,  110) 

0.3 

30.4 

0.5 

30.4 

1.0 

32.1 

1.5 

34.6 

CdSO 

4  (122) 

0.5 

23.0 

1.0 

20.4 

1.2 

18.4 

1.6 

21.9 

2.0 

24.0 

2.6 

26.5 

HgCl 

(122) 

0.5 

24.7 

1.0 

22.9 

1.5 

21.1 

1.9 

19.4 

Hg(CN)2  (63) 

0.5 

28.8 

1.0 

29.2 

1  .5 

29.2 

1.9 

29.2 

CuCl2 

(107) 

0.2 

69.2 

0.25 

67.9 

0.3 

69.7 

0.4 

72.1 

CuSO 

4  (122) 

0.5 

21.7 

1.0 

21.2 

2.0 

24.6 

3.0 

32.2 

4.0 

42.6 

4.5 

47.9 

Cu(C2H302)2  (92) 

N 

Mb 

Xx 

1.1 

57. 7  f 

Ag2S04  (250) 

AgNOa  (122,  199) 

0.1 

51.3 

0.5 

48.4 

1.0 

45.6 

2.0 

42.s 

3.0 

40. 7 

5.0 

37.6 

8.0 

35.1 

MnCl 

2  (189) 

0.3 

74.2 

0.6 

75.5 

1.0 

78.8 

MnS04 

(90,  122) 

0.3 

25.4 

0.7 

22.8 

1.0 

22.2 

1.5 

23.9 

3.0 

29 

4.5 

32 

FeSO 

4  (122) 

0.5 

22.9 

1.0 

22.6 

1.5 

22.6 

2.0 

25.1 

2.3 

27.3 

CoCl 

2  (53) 

0.2 

67.8 

0.4 

70.9 

0.7 

73.6 

CoBr 

(107) 

0.1 

74.6 

0.2 

75.1 

0.3 

<6.5 

CoSO 

4  (122) 

0.6 

23.8 

1.0 

23.4 

1.5 

25.3 

2.0 

28.7 

NiCl2 

(1S9) 

0.2 

74.5 

0.5 

80.3 

0.75 

87.2 

NiSO 

4  (122) 

0.2 

29.9 

0.5 

27.2 

1.0 

26.0 

1.5 

28.3 

2.0 

34.0 

2.4 

40.7 

Cr03 

(13°) 

5.0 

74 

10.0 

85 

15.0 

89 

25.0 

8s 

h3bo3 

(108,  122) 

0.4 

29.4 

0.8 

29.7 

1.0 

29.8 

2.0 

30.2 

4.0 

31.0 

5.0 

31.3 

5.9 

31.5 

A1CL 

(53,  90) 

N 

Mb 

Xx 

0.5 

91 

1.0 

98 

2.0 

114 

4.7 

167 

A12(S04) 

3  (10>  77) 

1.0 

95 

3.0 

14o 

(NH4)2S04.- 

A12(S04)3  (161) 

4.38 

145  f 

MgCl2  (90,  122,  198) 

0.1 

67.4 

0.2 

66 . 4 

0.5 

72.6 

1.0 

90.4 

2.0 

125 

4.0 

193 

6.0 

262 

MgS04  (122) 

0.5 

21.7 

1.0 

18.4 

2.0 

14 . 0 

4.0 

25.5 

6.0 

36.6 

CaCl2 

(11,  90, 

111,  198) 

0.1 

66.8 

0.2 

65.6 

0.5 

71.9 

1.0 

87.8 

5.0 

183 

7.0 

20s 

10.0 

22o 

27.5 

236  f 

CaBr 

(lu) 

0.5 

46.3 

1.0 

49.5 

2.0 

59.o 

3.0 

70.3 

5.0 

94 

14.0 

22o 

Ca(N03)2 

(13, 

141) 

2.0 

80 

5.0 

115 

10.0 

15o 

15.0 

17o 

20.0 

17o 

22.9 

175  f 

CaC10H4N2OsS  (127) 

Naphthol 

yellow  S 

SrCl2  (12 

90,  141) 

0.3 

68. 8 

0.5 

72.2 

1.0 

82 

3.0 

111 

5.0 

14o 

7.0 

15o 

7.41 

152 1 

SrBrs 

(Hi) 

1.0 

74 

2.0 

9s 

3.0 

122 

10.0 

17o 

ont 

(54, 

) 

Ate 

Xi 

66 

68 

72 

7i 

8i 

86 

2  (15 

2e 

36 

46 

5o 

5i 

:122) 

70 

76 

83 

89 

96 

2  (20 

86' 

:111) 

85 

117 

129 

135 

139 

2  (20 

(207 

(241 

(68, 

66 

62 

60 

57 

54 

!1 

10,  1 

58 

56 

56 

80 

12o 

15o 

17o 

17o 

17o 

),  n : 

60 

59 

65 

95 

15s 

184 

19i 

n) 

48 

48 

53 

65 

81 


2  yJi 

T 

.2 

,3 

4 

65 

34.Co 

(4.  AI21 

5 

0 

5 

0 

2 

INaC 

(90, 

5 

0 

0 

0 

0 

0 

0 

bCl  ( 

1 

3 

5 

0 

0 

0 

17 

,b2SO 

11  I 

IbNO 

34  | 

sCl  (s 

5 

0 

0 

0 

0 

0 

2 

'S2SO 

3  [ 

Csr 

(54, 

5 

0 

5 

304 J 

(5 

325] 

BLE, 

tRANC 

ch4 

Ui 

152, 

5 

,0 

.5 

.5 


INTERNATIONAL  CRITICAL  TABLES 


Li2SO 

a111) 

N 

A  tn 

Xi 

1.0 

50.2 

2.0 

51.3 

3.0 

52.6 

4.0 

50.4 

LiNO 

3  (110) 

0.5 

40.5 

1.0 

40.6 

2.0 

42.6 

5.0 

49.8 

7.0 

54.0 

9.0 

58 

Li2CO 

3  (25°) 

LiC7H603  (192) 
Salicylate 


0.3 

52.3 

0.5 

50.5 

1.0 

49.6 

1.2 

49.2 

NaOH 

(90,  148) 

A  ts 

Xi 

Xi 

0.01 

54. 2 

0.1 

79 

0.2 

112 

0.3 

136 

0.4 

148 

0.5 

157 

0.6 

164 

0.7 

17o 

0.8 

18o 

0.9 

195 

NaCl 

(54,  57,  90,  108,  199) 

N 

Mb 

Xi 

0.5 

53.3 

1.0 

54.7 

2.0 

58.7 

3.0 

63 

4.0 

67 

5.0 

72 

6.78 

79. ef 

NaClOs  (72) 

10.0 

58 

15.0 

59 

20.0 

62 

26.86 

67 1 

NaBr  (i«8,  ill) 

0.5 

56.0 

1.0 

56.5 

2.0 

57.5 

10.0 

76 

Nal  (108. 

111,  192) 

0.2 

53.2 

0.5 

55.5 

1.0 

59.1 

2.0 

66.4 

5.0 

87.4 

10.0 

120.8 

NalO 

4  (182) 

0.5 

49 

Na2SC 

>4  (115) 

0.1 

58.4 

0.5 

59.2 

1.0 

60.3 

Na2S04.- 

— ( Cont’d ) 

N 

Mb 

Xi 

1.5 

61.3 

2.0 

59.8 

2.96 

56.  s  f 

Na2S203  (90) 

1.0 

64 

3.0 

74 

5.0 

87 

10.0 

101 

15.0 

lOi 

22.0 

92f 

NaN03 


(54,  90, 

141,  199) 

0.1 

52.1 

0.5 

50.1 

1.0 

50.1 

5.0 

54 

10.0 

57 

15.0 

59 

24.86 

65. 3 1 

Na2HP04  (90) 

0.1 

47 

0.3 

48 

0.5 

5o 

0.8 

53 

Na2C03 

(115,  141) 

0.1 

73.3 

0.5 

6O.1 

1.0 

53.4 

2.0 

50. 1 

3.0 

48 

4.0 

55 

NaC2H302 

Acetate 


(18,  90,  192) 

0.2 

51.1 

0.5 

50.1 

1.0 

53.1 

2.0 

57.5 

5.0 

7o 

10.0 

82 

15.0 

83 

25.2 

80 1 

NaC3H602  (134) 

Propionate 

0.5 

53.6 

1.0 

56.o 

2.0 

61.8 

Na2C4H406  (90) 


Tartrate 


1.0 

63 

2.0 

64 

4.0 

67 

6.0 

69 

7.5 

7o  f 

NaC7H603  (192) 

Salicylate 

0.1 

49.1 

0.5 

50.3 

0.8 

51 . 3 

Na20  +  Si02  (71) 

0.5 

5i 

1.0 

43 

Na2SiF6  (262) 

KNOs.- 

-(Cont’d) 

Na2B407  (90) 

N 

A  ts 

N 

Mb 

Xi 

2  0 

Xi 

47.1 

0.5 

65 

5. 1 

44.2 

1.0 

66 

10.0 

40 

2.0 

62 

25.0 

39 

3.0 

58 

36.7 

39.0 

5.0 

52 

K2C03  (90,  115,  141) 

KOF 

I  (90) 

0.1 

56.7 

X  1 

Mb 

0.4 

52.8 

•L  1 

Xi 

1.0 

6I.0 

0.1 

lOo 

2.0 

77.0 

0.2 

154 

5.0 

IO2 

0.3 

225 

10.0 

14s 

0.4 

283 

15.0 

164 

0.5 

319 

K2C204  028>  131) 

0.6 

34  s 

Oxalate 

0.66 

35s 

0.3 

65.8 

KC1  (54, 

90,  108) 

4.77 

79t 

N 

Ats 

KC2H302  (141) 

0.1 

Xi 

Acetate 

57.8 

Ats 

0.3 

52.3 

Xi 

Xi 

0.5 

52.3 

0.02 

53 

1.0 

54.1 

0.05 

60 

2.0 

55.o 

0.1 

7s 

5.0 

63 

0.2 

lOo 

7.82 

69. 6f 

0.3 

108 

KCIO3  (122»  141) 

0.5 

H3 

0.5 

59.6 

0.6 

lie 

1.0 

55.0 

kh3(c2o4)2  (131) 

2.0 

51 . 2 

Trihydrogen  dioxa¬ 

3.0 

50. 0 

late 

4.0 

5.0 

51.4 

5i 

N 

A  tB 

Xi 

KBr  (108,  122) 

3.31 

6 1  f 

0.5 

52.7 

K2C4ILO0  (90) 

1.0 

54.1 

Tartrate 

1.5 

55.7 

1.0 

75 

2.0 

57.9 

2.0 

77 

3.0 

61.6 

4.0 

81 

4.0 

65.4 

6.0 

85 

4.3 

66.7 

8.0 

88 

KI  (90, 

108,  122) 

10.0 

9o 

0.2 

51.6 

10.9 

9of 

0.5 

53.0 

KHC2O4  (I31) 

1.0 

55.4 

Hydrogen  oxalate 

2.0 

60.4 

KHC4H406  (1) 

5.0 

74.5 

Hydrogen  tartrate 

10.0 

87 

K2C28H 

22N  408S2 

13.3 

96  t 

Chrysophenine 

KI03 

(182) 

(127) 

0.3 

46.7 

k2c34h 

26N  6S2O6 

0.5 

45.5 

Benzopurpurin  4B 

1.0 

42.5 

(1  2  7) 

KH(IO 

3)2  (1«2) 

KSbOC4H406  (I4) 

0.2 

98 

Antimonyl  tartrate 

0.6 

96 

0.03 

2s 

k2so4 

(12,  54) 

0.06 

3o 

0.2 

63.7 

0.12 

3i 

0.5 

59.4 

KCN  (92) 

1.0 

57.4 

K3Fe(CN)6  (232) 

1.39 

56 . 9 1 

2.5 

lOs 

KNO 

(l72) 

K2Cr04 

(12,  130) 

55.6 

6of 

0.3 

63.3 

kno3 

0.5 

63.4 

(54,  90, 

122,  199) 

1.0 

64.i 

0.5 

50. 0 

1.5 

65.3 

1  0 

48.5 

4.57 

76 1 

BOILING-POINT  ELEVATIONS 


32. 


CHoCIN  (133) 
Methylammonium 
chloride 

Mb 


N 

0.1 

0.3 

0.5 

0.8 

1.0 

1.1 


Xi 

54.2 

54.7 

55.7 

57.8 
60.  o 

60.9 


C2H2O4 

Oxalic  acid 


(12,  131,  175) 

0.5 

35.9 

1.0 

34.7 

2.0 

35.8 

5.0 

39.2 

10.0 

46.7 

15.0 

54.6 

C2H3C102  (206) 
Chloroacetic  acid 

C2H3C12N0  (152) 
Die  hloroacetamide 


0.5 

0.6 

0.75 


23.9 

24.3 

25.7 


C2H4CINO  (152) 

Chloroacetamide 


0.8 

1.0 

1.2 

1.4 

1.6 


25.2 

26.3 
27.0 
27.5 
27.8 


(NH4)2C204  (»2) 
Oxalate 
3.3  |  60  f 

C2H6NO  (152) 
Acetamide 


1.5 

2.0 


28.3 

29.5 


C2H6N02  (154) 

Glycolamide 


0.5 

0.7 

0.9 


26.6 

27.2 

28.3 


C3H4C13N02  (152) 
Trichlorolactamide 


0.6 

0.7 

0.8 


26.2 

25.6 

25.4 


C3H6N202  (152) 
Malonamide 


1.0 

1.3 


28.0 

30.6 


C3H7NO  (154) 
Propionamide 
0.8  15.2 

1.0  15.4 

1.4  15.4 


1.6 


15.3 


C3H7N02  (154) 

Lactamide 
Mb 


N 

0.75 
1.0 
1.5 
C3H7NO, 


Xi 

27.5 

27.4 

27.2 

(201) 


Urethane 


0.2 
0.3 
0.5 
0.7 

c3h8o 


14.o 

14.4 

14.7 

14.6 

(89) 


Xi 


Glycerol 
Mb 

Xi 

43 

38 
35 

39 
43 
47 
5i 
58 
69 


0.02 
0.05 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 

C4H6N02  (201) 
Succinimide 


N 

Mb 

Xi 

0.2 

26.8 

0.5 

27.5 

0.7 

27.9 

1.0 

28.1 

1.3 

27.2 

C4H6O4 

(12,  175 

Succinic  acid 

0.5 

28.o 

1.0 

27.5 

2.0 

27.3 

2.5 

27.2 

CqHeOe 

(12,  90, 

110,  120 

Tartaric  acid 

0.5 

30.8 

1.0 

31.7 

3.0 

35.7 

5.0 

39.4 

20.0 

61 

50.0 

73 

100.0 

75 

200.0 

74 

C4H9NO  (154) 
n-Butyramide 


0.5 

0.6 

0.7 

0.8 


25.5 

25.0 

24.4 

23.9 


C4H9NO  (154) 

Isobutvramide 


0.55 

0.65 

0.75 


24.1 

23.7 

23.6 


C4H12C1N  (214) 
Isobutylammonium 
chloride 


0.3 

0.5 

0.8 


55.3 
51.o 

49.4 


C4H12C1N.— -(Cont’d) 
Mb 


N 

1.0 

1.2 


Xi 

48.7 

47.9 


C4H12C1N  (214) 
Diethylammonium 
chloride 
C6HnNO  (154) 

Valeramide 


0.5 

0.6 

0.7 

0.8 

0.9 


23.5 
23.0 

22.5 
22.0 

21.5 


C6H3N307  (128) 
Picric  acid 
0.1  |  52 

C6H6N03  (175) 
p-Nitrophenol 


0.16 

0.2 

0.3 

0.4 


25.2 
23.6 

21.3 
20.2 


C6H60  (84) 
Phenol 


0.2 

0.3 


32 

32 


C6H6N,02*  (175) 
m-Nitroaniline 


1.2 

1.4 

1.6 


22.1 

22.3 

22.6 


C6H602  (175, 

Catechol 


1851 


0.3 

0.4 

0.5 

1.0 

1.5 

2.0 


24.9 

24.8 

24.7 

22 

2o 

I7 


C6H602  (175,  185 

Hydroquinol 


0.4 

0.6 

0.8 

1.0 

1.5 

2.0 


27 

25 

25 

24 

22 

2i 


c6h6o2 

Resorcinol 


(175,  185,  201) 

0.4 

26.6 

0.5 

26.1 

0.7 

25.0 

1.0 

24 

1.5 

22 

2.0 

2i 

C6H603  (185) 

Hydroxyhydro- 

quinol 

0.5 

27 

1.0 

26 

1.5 

25 

1.9 

24 

C6H603  (175) 
Phloroglucinol 

N 

0.4 
0.6 
0.8 

C6Hc03  (175,  185 

Pyrogallol 


Mb 

N 

Mb 

Xi 

Xl 

21.7 

0.5 

14.8 

23.2 

0.6 

13.4 

23.2 

C7H603  (175) 

0.5 

0.7 

1.0 

1.5 

2.0 


26.7 

26.3 

25.6 

24 

22 


C6H807  (12,  90,  120) 

Citric  acid 


0.5 

1.0 

2.0 

5.0 

10.0 

20.0 

50.0 

70.0 


31.8 
32.6 

34.9 
42.5 
5s 
63 
65 
65 


C6H1206  (120) 
d-Glucose 


0.2 

0.5 

1.0 

2.0 

3.0 


30. 0 
30. 0 
30. 0 
30. 0 
30. 0 


C6H1206  (120) 
Fructose 


0.5 

1.0 

2.0 

2.5 

3.0 


30.3 

30.2 

30.2 
30.5 

31.3 


C6H13NO  (154) 

Isobutylacetamide 


0.55 

0.65 


19.7 

18.3 


c6h14o6 

Mannitol 

(18,  139,  201) 

0.2  27.9 

0.5  28.1 

1.0  28.6 
1.2  29.1 

C6H16BrN  (214) 
Triethylammonium 
bromide 
C6H16C1N  (214) 
Triethyl¬ 
ammonium  chloride 
C6H16IN  (214) 
Triethylammonium 
iodide 


0.25 

0.5 


55 

48 


C7H5C102  (196) 

m-Chlorobenzoic 

acid 

C7H5N04  (196) 
o-Nitrobenzoic  acid 
77.2  |  29. 2f 


C7H602  (175) 
Benzoic  acid 


m-Hydroxybenzoic 

acid 


0.35 

0.45 

0.55 


25.1 

24.0 

22.9 


C7H603  (175,  196) 
p- 1  ly  droxvben  zoic 
acid 
0.3 


0.4 
0.5 
2.43 

c7h6o 


28.1 
26.5 
25.0 
22  f 

(175) 


Salicylic  acid 


0.3 

0.4 

0.55 


22.2 

19.8 

16.4 


C7H604  (175) 
3,4-Dihydroxyben- 
zoic  acid 


0.3 

0.7 


23.5 

22.9 


C7H605  (128) 
Gallic  acid 


0.2 

0.4 

0.6 


28.0 

26.1 

25.4 


C7H7NO  (152) 
Benzamide 


0.75 

1.0 

1.25 


20.8 

19.8 

19.2 


C7H7NO  (154) 
Formanilide 


0.4 

0.6 

0.75 


21.2 

19.5 

17.9 


C7H7N02  (152) 
Salicylamide 


0.7 

1.0 


I8.1 

15.8 


C7H8N20  (154) 

Phenylurea 


0.2 

0.3 

0.4 


27.4 

25.8 

24.3 


C7H9N  (84) 


Benzylamine 

0.1 

26.3 

0.2 

28.0 

0.3 

30.7 

0.35 

32.3 

C8H604  (175) 

Phthalic  acid 

0.35 

36.8 

0.55 

34.9 

c8h8c 

>2  (175) 

Phenylacetic  acid 
0.4  20.8 

0.7  16.9 


C8H802  (196) 
o-Toluic  acid 
Mb 


N 

0.24 


Xi 

24. 8f 


C8Hs03  (196) 
2-Hydroxytoluene- 
4-carboxyhc  acid 
0.35  |  27. 5f 

C8H803  (175) 
Mandelic  acid} 


0.3 

0.45 


27.8 

27.6 


C8H9NO  (152) 
Acetanilide 


0.3 

0.4 

0.45 


19.0 

17.9 

17.3 


C8H9NO  (154) 

Phenvlacetamide 


0.4 

0.5 

0.7 

0.9 


24.6 
22.8 
20.2 

18.7 


C8H9N02  (154) 

Glycolanilide 


0.3 

0.4 

0.5 


24.7 

23.2 

22.2 


C8H12C1N  (214) 

Ethylphenyl- 
ammonium  chloride 

C8H20BrN  (214) 

Tetraethyl- 
ammonium  bromide 

0.13  |  51.7 

C8H20C1N  (214) 

Tetraethyl- 
ammonium  chloride 

C8H20IN  (214) 

Tetraethyl- 
ammonium  iodide 


0.25 

0.3 

0.35 


44.4 

42.9 

43.9 


C9H„NO  (154) 
Methylacetanilide 
C9HuN02  (154) 
Lactanilide 


0.4 

0.5 

0.65 


23.7 
22.3 

20.7 


C10HeN2O8S  (127) 

2,  4-Dinitro-l  -naph¬ 
thoic-sulfonic  acid 
naphthol  yellow  S) 

CnH12IN  (214) 

N -Ethylquinoline 
iodide 

*  Uncorrected  for  par 
tial  pressure  of  solute. 

t  The  isomer  used  is* 
not  given. 
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INTERNATIONAL  CRITICAL  TABLES 


H20  .—(Cord'd) 

C,2H22On  (120,  122) 

Sucrose 

A  tB 


N 

0.5 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.5 


Xi 

29.9 

31.3 
34.0 

38.3 
43.0 
46.2 
49.0 

50.9 
54.o 


1  C12H28IN  (214) 
Tetrapropyl- 
ammonium  iodide 

C12H28N203  (214) 
Tetrapropyl- 
ammonium  nitrate 

C23H28N207  (150) 
d-Cinchonine 
hydrogen  tartrate 
Mb 

Xi 

40.  o 


N 

0.2 


C23H28N207  (iso) 
/-Cinchonine 
hydrogen  tartrate 
A  is 


N 

0.1 

0.2 


Xi 

42.o 

40.2 


C37H29N309S3  (127) 
Triphenylpararos- 
aniline  trisulfonic 
acid  (soluble  blue) 


NON-AQUEOUS  SOLUTIONS 
The  solvent  is  an  inorganic  compound 

Standard  arrangement.  Under  each  solvent,  the  solutes  are  in 
the  Standard,  resp.,  C-arrangement ;  v.  p.  viii. 


HC1 

Tb  =  188.1 
kB  =  Is 
C4H10O  (149) 
Ethyl  ether 

*r  ^ 

Xi 

0.5  14 

1.0  22.4 

1.5  33.0 

2.0  43.6 

2.5  58 
C7H8  (50) 

Toluene 
0.276]  Is 

HBr 

Tb  =  206.1 
kB  =  24 
C3HeO  (149) 
Acetone 


0.5 

14.o 

0.75 

17.7 

1.0 

23.4 

1.25 

30.7 

C4HioO  (149) 

Ethyl  ether 

0.5 

24.9 

0.75 

29.3 

1.0 

36.0 

1.25 

44 . 6 

C7H8  (50,  149) 
Toluene 


0.075 

0.15 

0.5 

0.75 


23 

2i 

27.4 

27.5 


HI 

Tb  =  237.4 
kB  =  26 
C7H8  (50) 
Toluene 


so2 

TB  =  263.1 
kB  =  22.9 

SC12  (40) 

0.1  I  10.4 
0.2  !  10.4 


0.05 

26 

0.08 

26 

SC12.— 

N 

0.3 

0.4 

S2C1 

0.2 

0.3 

0.4 


0 Cont’d ) 
Mb 

Xi 

10.5 

10.7 
(40) 

21.7 
21.4 
22.1 


NH4I  (219) 


0.2 

0.3 

0.4 

0.5 

0.6 

0.7 


14.3 

13.1 
12.o 

11.1 
10.5 
10. o 


NH4CNS  (229) 

0.5  8.4 

1.0  6.8 

2.0  7.5 

3.0  12.6 

4.0  23.0 

CELCIN  (229) 
Methylammonium 
chloride 
0.2  I  10.8 

0.3  9.6 

0.4  |  8.7 

C2H402  (40) 
Acetic  acid 


0.1 

0.2 

0.4 


16 

16 

16 


C2HgClN  (22  9) 

Dimethylamm  o- 
nium  chloride 


0.15 

0.3 

0.5 


18.7 
19.2 

19.8 


C2H8C1N  (229) 
Ethylammonium 
chloride 


0.4 

0.5 

0.6 

0.7 

1.0 


11.6 

ll.i 

10.7 

10.6 

10.4 


C3H9IS  (40,  219) 
Trimethylsulfo- 
nium  iodide 


CsHTS  .—{Cont’d) 
Mb 


N 

0.5 

1.0 

1.3 


Xi 

25 

38 

46.5 


C3H10C1N  (229) 
Trimethylammo- 
nium  chloride 


0.2 

0.3 

0.4 

0.5 


23.o 

24.o 

24.8 

25.8 


C4H603  (40) 
Acetic  anhydride 


0.1 

0.2 

0.3 


25.i 

25.0 

24.9 


C4H12BrN  (229) 
Tetramethyl- 
ammonium  bromide 


0.05 

0.1 

0.2 

0.3 

0.4 


21.8 

22.5 

24.i 

25.7 

27.3 


C4H12C1N  (229) 
Diethylammonium 
chloride 


0.2 

0.3 

0.4 

0.5 


16.8 

16.8 

16.8 

16.9 


C4H12C1N  (229) 
Tetramethvl- 
ammonium  chloride 


0.1 

0.2 

0.3 

0.4 

0.5 

c4h 


24.i 
25.0 
25.8 
26.7 
27.5 
12IN  (229) 


Tetramethyl- 
ammonium  iodide 


0.1 

0.2 

0.3 

0.4 


28.4 

28.8 

29.3 

29.7 


CoH4C12  (40) 

c19h 

16  (229) 

p-Dichlorobenzene 

Triphen  ylm  ethane 

N 

Mb 

N 

Mb 

Xi 

Xi 

0.2 

23.1 

0.2 

22 

0.3 

22.9 

0.4 

22 

0.4 

22.8 

0.6 

22.4 

0.5 

22.9 

Nal  (219) 

C6H16C1N  (229) 

0.27  | 

13.5 

Triethylammonium 

KI  (40, 

219,  229) 

chloride 

0.1 

16.0 

0.1 

24.1 

0.5 

12.1 

0.2 

24.2 

0.8 

12.0 

0.3 

24.4 

1.0 

12.6 

0.5 

24.7 

1.4 

14.7 

C7H602  (40) 
Benzoic  acid 

1.7 

2.0 

19.6 

26.1 

0.1 

13.1 

KCNS  (40,  219) 

0.2 

13.0 

0.1 

16.5 

0.3 

12.9 

0.3 

12.7 

0.4 

12.8 

0.5 

11.4 

0.5 

12.7 

1.0 

10.9 

0.6 

12.5 

2.0 

15.5 

c7h8 

(219) 

3.0 

28.5 

Toluene 

Rbl 

(229) 

0.5 

24.7 

0.3 

14.9 

1.0 

26.5 

0.5 

13.3 

1.5 

28.7 

0.7 

12.6 

C7H10C1N  (229) 

SO, 

Benzylammonium 

Tb  = 

317.7 

chic 

>ride 

kB  = 

14.o 

0.3 

12.4 

h2sc 

>4  (38) 

0.4 

11 . 9 

0.05 

18.3 

0.5 

11.5 

0.1 

17.0 

0.6 

11.3 

0.2 

14.8 

C8H9NO  (219) 

0.5 

11.4 

Acetanilide 

1.0 

9.8 

0.05 

23.6 

1.5 

10.4 

0.07 

24.5 

2.0 

12.1 

C8H20IN  (229) 

2.2 

13.3 

Tetraethyl- 

C7H1604S2  (38) 

ammonium  iodide 

Sulfonal 

0.05 

26.9 

0.05 

15.2 

0.1 

28.2 

0.1 

16.5 

0.15 

29.6 

0.2 

19 

0.2 

30.8 

C8H1804S2  (38) 

0.25 

32.1 

Trional 

CioHs  (219) 

0.05 

15.6 

Naphthalene 

0.1 

17.2 

0.3 

23.8 

0.15 

18.8 

0.5 

23.9 

H,S 

C12H220o  (229) 

Tb  = 

213.5 

Isobutyl  tartrate 

23 

0.1 

24 

C7H8  ( 

50,  149) 

0.2 

24 

Toluene 

0.3 

30 

0.3 

22.5 

c14h10 

O3  (40) 

0.5 

22.0 

Benzoic  anhydride 

1.0 

22.6 

0.05 

22.5 

1.5 

19.3 

0.1 

23.6 

2.0 

17.8 

0.15 

24.7 

C6H16C1N  (149) 

C16HnN30s  (229) 

Triethylammonium 

/S-Naphthol  picrate 

chloride 

0.035 

48.5 

0.25 

27.9 

0.065 

48.3 

0.5 

32.5 

H0SO4* 
TB  =  6O4 
kB  =  60 


As40 

6  (2S) 

Mo206  (25) 

N 

Mb 

Xi 

0.05 

62 

0.1 

59 

0.15 

55 

B40 

>(25) 

0.05 

56 

0.1 

54 

0.15 

52 

0.2 

50 

Na2S04  (25) 

0.08 

6s 

0.1 

66 

0.15 

7o 

0.19 

73 

Na2S207  (25) 

0.08 

55 

0.1 

58 

0.13 

63 

K2S04  (25) 

0.1 

70 

0.18 

74 

K2S207  (25) 

0.1 

64 

0.15 

66 

0.2 

68 

KHSO4  (25) 

0.2 

3o 

0.3 

3i 

0.4 

33 

*  Constant  boiling 
Ca.  98.3  %  H2S04  by 
weight.  Partially  dis¬ 
sociated. 


S2CI2 

Tb  =  411 
kB  =  36.3 
S  (27) 


0.4 

34.4 

0.6 

24.7 

1.0 

21.9 

2.0 

19.o 

2.5 

18.3 

5.5 

20.6 

Se 

(27) 

0.2 

45.6 

0.3 

44.8 

c14h 

.0  (27) 

Anthracene 

0.15 

37.8 

0.25 

38.8 

S02C12 

Tb  =  342.2 
kB  =  34.5 
h  (97) 
0.05  29 

0.1  28 


A12C16  (38) 


0.05 

0.1 

0.13 


49.6 

49.1 

49.2 


BOILING-POINT  ELEVATIONS 
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C7H1604S2  (38) 
Sulfonal 

A  tB 


N 

0.05 

0.1 

0.15 

0.2 


Xi 

34.5 

34.5 

34.4 

34,i 


C8H1804S2  (38) 
Trional 


0.05 

0.1 

0.2 


36.3 

36.3 

36.3 


CI0HI6O  (38) 
Camphor 


0 

05 

35 

9 

0 

1 

34 

2 

0 

15 

34 

0 

0 

2 

34 

0 

0 

25 

34 

0 

n2o4 

Tb  =  294.4 
kB  =  14.2 
C2HBr302  (86) 
Tribromoacetic  acid 
0.1  |  7.6 

C2H2Br4  (86) 

1,  2,  2-Tetra- 


1, 


bromoethane 

0.2 

16.3 

0.3 

16.2 

0.4 

I6.1 

0.5 

15.9 

C2H4Br2  (86) 

Ethylene  bromide 


0 

2 

16 

4 

0 

4 

16 

7 

0 

6 

16 

6 

0 

8 

16 

6 

1 

0 

16 

5 

1 

2 

16 

5 

1 

6 

16 

4 

C2H402  (86) 
Acetic  acid 
0.46  |  7.7 

C4H6C1302  (86) 
Trichlorobutyric 
acid 


0.1 

11.3 

0.3 

15.2 

0.2 

11.0 

0.4 

15.5 

0.3 

10.8 

0.5 

15.7 

C6H3N307  (86) 

0.6 

15.9 

Picric  acid 

0.8 

16.3 

0.1 

15 . 7 

C8H802  (86) 

0.2 

15.i 

o-Toluic  acid 

0.3 

14.6 

0.2 

8.9 

0.4 

14.i 

0.4 

8.8 

C6H4N204  (86) 

0.6 

8.8 

n-Dinitrobenzene 

C8H802  (86) 

0.1 

14.5 

ra-Toluic  acid 

0.2 

14.6 

0.1 

9.1 

0.3 

14.7 

0.2 

9.0 

0.4 

14.8 

C8H802  (86) 

0.5 

14.9 

p-Toluie  acid 

0.7 

15.2 

0.1 

10.5 

C6H4N206  (86) 

2,  4-Dinitrophenol 
Mb 


N 

0.05 

0.1 


Xi 

15.3 

15.5 


C6H402  (86) 
Quinone 


0.2 

0.3 


15.o 

15.5 


CgH6N02  (86) 
Nitrobenzene 


0.2 

0.4 

0.8 

1.0 

1.5 

1.8 


14 . 3 

14 . 6 

15.3 

15.6 

16.4 
17.o 


C7H602  (86) 
Benzoic  acid 


0.4 

0.6 

0.8 


8.2 

8.4 

8.5 


C7H7C1  (86) 
Benzyl  chloride 
0.2  16.1 

0.4  16.3 

0.6  16.4 

0.8  16.5 

1.0  16.7 

1.2  16.8 

1.4  16.9 

C7H7N02  (86) 
p-Nitrotoluene 


0.1 

0.2 

0.3 

0.4 

0.5 

0.7 


14.3 
14 . 6 
14.9 
15.1 

15.4 
16.o 


C7H8  (86) 
Toluene 


0.2 

0.4 

0.6 

0.8 

1.0 

1.2 


15.3 
15.9 
16.2 

16.4 

16.5 

16.6 


CgHsO  (86) 
Acetophenone 


nh;! 

C6HcO.- 

-( Cord’d ) 

PCI, 

Tb  = 

239.7 

N 

Mb 

Tb  = 

346.6 

kB  = 

20.2 

Xi 

k/s  = 

33.9 

H20  (87) 

2.0 

I8.1 

Asl 

3  (27) 

N 

Mb 

3.0 

17.4 

Sbl 

3  (27) 

X\ 

C6H602  (87) 

Ci4H 

.0  (27) 

0.5 

20.6 

Catechol 

Anthracene 

1.0 

20.7 

0.5 

19.3 

N 

Mb 

2.0 

20.9 

1.0 

19.3 

X\ 

3.0 

21.1 

2.0 

19.3 

0.025 

34.2 

5.0 

21.5 

2.5 

19.3 

0.05 

34.5 

7.0 

22.3 

SnI, 

(27) 

10.0 

25 

C6Ho02  (87) 

NH4N03  (87) 

Hydro 
n  ^ 

)quinol 

AsC13 

0.5 

21.0 

LL 

Tb  = 

395 

1.0 

21.9 

1.0 

23 

kn  = 

40.1 

2.0 

24.3 

1.5 

9  n 

23 

S8  (rhombic)  (27) 

3.0 

28.2 

z .  u 

ZO 

0.08 

38.5 

4.0 

32.8 

C6H602  (87) 

0.1 

38.6 

CH4N 

O 

/ — s 

CO 

-4 

Resorcinol 

0.15 

39.0 

Urea 

0.5 

21.1 

S8  (monoclinic)  (27) 

0.5 

19.4 

1.0 

21.1 

0.05 

43 

1.0 

18.9 

1.5 

21.1 

0.1 

42.1 

2.0 

17.8 

2.0 

21.1 

0.14 

41 . 2 

3.0 

16.7 

C6H7N  (87) 

As20 

3  (27) 

4.0 

15.6 

Aniline 

AsI3 

(27) 

C2HeO  (87) 

0.5 

20.1 

Sbl3 

(27) 

Ethyl  alcohol 

1.0 

19.9 

c14h 

.0  (27) 

0.5 

19.8 

2.0 

19.7 

Anthracene 

1.0 

20.1 

3.0 

19.5 

0.03 

40.2 

2.0 

20.4 

3.5 

19.4 

0.06 

40.4 

3.0 

20.8 

Ci2H220n  (87) 

0.09 

41 . 0 

5.0 

21.5 

Sucrose 

Snl4 

(27) 

7.0 

22.2 

0.5 

2i 

9.0 

22.6 

1.0 

23 

BiCls 

CsHsO  (87) 

1.5 

26 

Tb  = 

720 

Propyl  alcohol 

2.0 

28 

kB  = 

54.7 

0.5 

20.2 

BiPO 

(186) 

1.0 

19.9 

Li 

(87) 

PbCh 

(186) 

2.0 

19.4 

2.0 

9.1 

0.04 

55.3 

3.0 

19.0 

3.0 

7.7 

0.07 

55.0 

5.0 

18.6 

3 . 5 

7.5 

ZllCL 

(186) 

7.0 

18.7 

4.0 

7.7 

0.05 

54.7 

9.0 

18.8 

4 . 5 

8.4 

0.07 

54.4 

C5H5N  (87) 

Na 

(87) 

CdCh 

(186) 

Pyridine 

0.5 

14 

0.05 

56.0 

0.5 

18.9 

1.0 

13 

0.1 

55.0 

1.0 

18.2 

2.0 

10. 0 

CuC 

(186) 

2.0 

17.1 

2.5 

8.7 

0.04 

52.0 

3.0 

16.3 

NaNOj  (87) 

0.1 

54.0 

5.0 

15.o 

0.5 

17.7 

0.16 

56.o 

8.0 

13.8 

1.0 

19.8 

CuCl 

(186) 

C6H5N03  (87) 

2.0 

22.6 

0.05 

60. 0 

o-Nitrophenol 

3.0 

25 . 0 

0.07 

60.4 

0.5 

20.1 

4.0 

29.2 

AgCl  (186) 

1.0 

20. 0 

NaC2H302  (87) 

0.07 

56.7 

1.5 

19.8 

Acetate 

0.1 

57.3 

C6H 

6  (87) 

0.1 

22 

0.15 

57.6 

Benzene 

0.3 

16 

PtCh 

(186) 

0.6 

15 

0.4 

13 

0.02 

55.0 

0.8 

15 

K  (109) 

0.05 

56.0 

1.0 

14 . 8 

KI 

(87) 

PdCl 

(186) 

1.3 

14.5 

0.5 

21.4 

0.02 

57.0 

CeHeO  (87) 

1.0 

23.8 

0.05 

56.o 

Phenol 

2.0 

28.6 

MnC 

L  (I88) 

0.5 

19.6 

3.0 

34.0 

0.03 

54.0 

1.0 

19.1 

3.5 

36.5 

0.07 

57.0 

FeCl2  (186) 

Xi 

0.05  56.o 

0.1  57.o 

CoCl2  (186) 
0.05  |  59.0 

CaCl2  (186) 


0.02 

0.03 


51.5 

51.3 


SrCl2  (186) 


0.03 

0.05 


53.7 

54.1 


BaCl2  (186) 


0.04 

0.05 

0.07 

0.1 


55.3 

55.5 

55.9 

56.8 


LiCl  (186) 


0.07 

0.13 


53.0 

56.0 


NaCl  (186) 
0.05 
0.1 
KC1  (186) 


53.0 

54.0 


0.07 

0.16 


58.0 
60. 0 


RbCl  (186) 
0.07 
0.1 
CsCl  (186) 


6O.1 

60.3 


0.05 

56.0 

0.1 

55.5 

S11CI4 

Tb  =  387.2 
kB  =  36.1 
S8  (rhombic)  (27) 


0.025 

0.05 

0.075 

0.1 

0.125 


39.o 

37.8 

36.8 
36.5 
36.4 


S8  (plastic)  (27) 
0.05  40. 0 

0.075  39.i 

0.1  38.o 

AsI3  (27) 
Sbl3  (27) 
C14H10  (27) 
Anthracene 


0.03 

0.05 

0.06 


36.5 

36.7 

36.8 


Snl4  (27) 


Cr02Cl2 

Tb  =  449 


kB 

=  35 

CrO 

I88) 

0 

05 

35 

4 

0 

1 

35 

9 

0 

15 

36 

5 

0 

2 

37 

1 
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INTERNATIONAL  CRITICAL  TABLES 


The  solvent  is  an  organic  compound 

The  (^-arrangement.  Under  each  solvent,  the  solutes  are  in 
the  Standard,  resp.,  (^arrangement. 


CC120 

Phosgene 
Tb  =  281.4 
kB  =  29 
12  (40) 
IC13  (40) 

A  tB 


N 


X\ 


C6H4Br2. 

N 

0.05 

0.1 

0.2 

0.3 


-( Cont' d ) 
A  tB 
Xi 

32.i 

32.0 

31.8 

31.5 


C7H602  (40) 


0.02 

32 

Benzoic  acid 

0.03 

3i 

0.05 

14.7 

0.035 

3o 

0.1 

14.i 

SC12 

(40) 

0.13 

13.7 

0.05 

24 

Ci0H 

(40) 

0.1 

23.4 

Naphthalene 

0.2 

23.4 

0.05 

3i 

0.3 

23.4 

0.1 

3i 

0.35 

23.4 

0.15 

30.6 

S2C1 

(40) 

0.2 

30.5 

0.1 

3o 

ci2h 

o(40) 

0.15 

29.8 

Diphenyl 

0.2 

29.8 

0.05 

28.5 

AsCl 

3  (40) 

0.08 

28.6 

0.2 

28.6 

0.1 

28.7 

0.5 

28.9 

0.15 

28.8 

0.7 

29.i 

ChHio 

03  (40) 

SbCl 

3  (40) 

Benzoic  anhydride 

0.02 

27.6 

0.02 

32.0 

0.06 

27.2 

0.05 

30.6 

0.1 

26.8 

0.1 

28.6 

0.14 

26.5 

c14h 

.4  (40) 

SbCl 

5  (40) 

Dibenzyl 

0.02 

27.8 

0.05 

27.8 

0.05 

28.o 

0.08 

27.8 

0.1 

28.2 

0.12 

27.9 

0.12 

28.3 

0.18 

28.1 

C2C1 

6  (40) 

CC14 

Hexachloroethane 

Tb  = 

349.9 

0.05 

30.5 

kB  = 

31.4 

0.1 

30.7 

I2  (30,  217) 

0.2 

31.1 

0.05 

32.4 

0.25 

31.3 

0.1 

32.4 

C2H402  (40) 

0.2 

32.5 

Acetic  acid 

0.46 

3of 

0.08 

14.7 

Ss 

168) 

0.1 

14.6 

0.05 

35.0 

0.2 

14.4 

0.1 

34.2 

0.25 

14.3 

0.15 

33 . 3 

C4H603  (40) 

S2C1,  (164,  167) 

Acetic  anhydride 

0.1 

31.4 

0.05 

29 

0.2 

31.4 

0.08 

2s 

0.3 

31.5 

0.1 

28 

0.4 

31.5 

0.15 

27 

N4S4  (2) 

C6H4C12  (40) 

0.05 

|  33 

p-Dichlorobenzene 

POC1 

3  (164) 

0.05 

27.5 

0.1 

27.7 

0.1 

27.8 

0.2 

24.6 

0.2 

28.2 

0.3 

22 

0.3 

28.6 

POBr 

3  (167) 

C6H4Br2  (40) 

0.1 

34 

p-Dibromobenzene 

0.15 

33 

N 

0.1 

0.2 

0.3 


PC16  (158) 

A  tB 

Xi 

33.o 
33.7 
34.1 


SbCl6  (159) 


0.05 

0.07 

0.1 


36.7 
35.9 

34.7 


C2H3Br02  (2  2  4) 

Bromoacetic  acid 


0.1 

0.2 

0.5 


18.4 

18.0 

17.o 


C6H10O2  (224) 
Isovaleric  acid 


0.2 

0.3 

0.5 


17.8 

17.8 

17.8 


C6H60  (46) 
Phenol 


0.05 

0.1 

0.2 

0.4 


28 

27 

25 

22 


C7H9N  (224) 
p-Toluidine 
34.o 
33.8 
33.3 


0.03 

0.05 

0.1 


C9H7N  (81) 
Quinoline 


0.1 

0.3 

0.5 

0.7 


31 

31.6 

32.2 

32.8 


C9H10O2  (158) 
Ethyl  benzoate 


0.05 

0.1 

0.2 

0.3 


31.7 

31.8 
32,i 
32.4 


C9H12ClNO,  (224) 
p-Toluidine  chloro- 
acetate 
0.05  3s 

0.1  31 

C10HS  (61) 
Naphthalene 


0.05 

0.1 

0.2 


31.6 

31.7 
31.9 


C10Hio02  (81) 
Safrole 


0.2 

0.3 

0.4 

0.5 

CioHio 


33.6 
35.4 
36.9 
38.i 
O  (158) 


Camphor 


0.15 

0.25 


31.7 

32.i 


C12H2402  (281) 

Cr02Cl 

2  (160) 

Laurie  acid 

N 

Mb 

Mb 

Xi 

Jy 

Xi 

0.1 

28.9 

0.1 

19 

0.2 

29.3 

C13H10O2  (49) 

0.3 

29.7 

Phenyl  benzoate 

CS« 

0.1 

32.0 

Tb  = 

319.4 

0.2 

32.i 

kB  = 

31 

0.3 

32.2 

I 

2 

C13H„N309  (224, 

(18,  136, 

165,  168, 

228) 

188, 

217) 

Dimethylpyrone 

0.2 

3i 

picrate 

0.5 

3i 

0.01 

56.8 

1.0 

3i 

0.02 

51.2 

1.84 

3o  f 

C13H13N03  (224, 

S8  (rhombic)  (4) 

228) 

0.1 

30.2 

Aniline  salicylate 

0.2 

30. 0 

0.1 

41 . 7 

0.5 

29.2 

0.2 

39.2 

0.8 

28.5 

0.3 

36.8 

1.0 

28.0 

Cl4Hl0 

02  (30) 

So  (E)  (7) 

Benzil 

0.1 

31.6 

0.05 

32.3 

0.15 

31.0 

0.1 

32.4 

0.2 

30.5 

0.2 

32.5 

P4  (yellow)  (18,  98) 

0.3 

32.6 

0.1 

31.0 

C14H15N03  (224, 

0.2 

30.4 

228) 

0.5 

28.8 

p-Toluidine  sali- 

1.0 

26.7 

cylate 

1.5 

25.4 

0.05 

45.8 

POCl3  (165,  167) 

0.1 

42.2 

0.25 

29.8 

0.2 

36.6 

0.35 

30.6 

C16Hl6  (203) 

P4S3  (98) 

a,  y-Diphenyl-a, 

0.05 

30.1 

/3-butene 

0.1 

29.7 

0.05 

32.5 

0.3 

28.o 

0.1 

32.4 

0.5 

27.2 

0.15 

32.2 

Asl3 

(210) 

C16H16  (203) 

0.1 

32.5 

a,  5-Diphenyl-a, 

0.2 

31.o 

/3-butene 

Sbl3 

(210) 

0.05 

32.8 

0.05 

31.5 

0.1 

32.8 

0.07 

31.5 

Cl6H32 

02  (218) 

C4H7C1302  (65) 

Palmitic  acid 

Chloral  alcoholate 

0.03 

21 

0.3 

|  14.0 

0.05 

21 

CoH6C102S  (129) 

C17H1202  (166) 

Benzenesulfone 

/3-Naphthyl 

chloride 

benzoate 

0.34 

|  31.8 

0.05 

1  31 

C7H5NS  (18) 

C17Hl9 

N03  (81) 

Phenyl  isothiocy- 

Piperine 

anate 

0.1 

29.2 

0.1 

|  31.2 

0.2 

27.0 

C7H6O2 

C21H36N407  (224) 

Benzoic  acid 

Triamylammonium 

(18,  139,  180) 

picrate 

0.1 

I6.1 

0.05 

13 

0.2 

I6.0 

0.1 

11.4 

0.5 

15.5 

ZrC20H 

2s08  (60) 

0.7 

15.2 

Acetylacetonate 

CgHi2 

06  (221) 

0.03 

35.1 

Dimethyl 

0.05 

35.3 

acetylmalate 

N 

0.1 

0.2 

0.5 

0.8 


-( Cont’d ) 
A  Ib 
Xi 

20.3 

19.3 
16.7 
14.2 


C8H1804S2  (83) 
Trional 


0.05 

0.1 


32.0 

32.3 


CioHg 

Naphthalene 

(18,  139,  169,  224) 


0.1 

0.3 

0.5 

1.0 


31.8 

31.8 

31.9 
32.o 


C10H16O  (39) 
Camphor 


0.1 

0.2 

0.5 


30.  o 
30.  o 
30.  o 

Ci2Hi0N2 
Azobenzene 
(76,  139,  180) 


0.1 

0.2 

0.25 


30.2 

30.6 

30.8 


C12HnN  (76,  139) 
Diphenylamine 
0.1  29.8 

0.2  30.2 

0.3  30.7 

C13H,oO  (18) 
Benzophenone 


0.1 

0.15 


31.4 

31.o 


C13H10O2  (18,  83) 
Phenyl  benzoate 
0.05 
0.1 
0.2 
0.3 


32.1 
31.4 

30.1 
28.8 

Cl3H10O3  (83) 
Phenyl  salicylate 
0.05 
0.1 
0.2 


32.4 

32.5 
32.8 

C13H13N03  (228) 
Aniline  salicylate 


0.03 

0.05 


58.4 

54.6 


C14Hl0  (18) 
Anthracene 


0.1 

32.2 

0.2 

32.2 

0.5 

32.2 

1.0 

32.4 

2.0 

32.6 

c14h 

10  (83) 

Phenanthrene 

0.05 

31.7 

0.1 

33 .  & 

0.15 

34.4 

BOILING-POINT  ELEVATIONS 
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C14H10O2  (39) 
Benzil 

Mb 


N 

0.1 

0.2 


X\ 

3o 

29 


C14H1202  (83) 
Benzyl  benzoate 


0.3 

0.5 

0.7 


31.5 

32.6 
33.8 


c16h12o4  (83) 

Phenyl  acetylsali- 
cylate 


0.05 

0.07 

0.08 


29.8 

30.8 
31.2 


ThC20H28O8  (58) 
Acetylacetonate 


0.1 

0.2 


29.8 

29.3 


Cr02CI2  (160) 


0.1 

0.2 

0.3 

0.4 


30.1 

29.5 

28.9 

28.3 


Al2Br5  (129) 


0.05 

0.1 

0.2 


30.9 

31.0 

31.2 


Able  (129) 


0.05 

0.1 

0.15 


31.3 

31.i 

30.9 


Al2Br6.2C6H5C102S 
(12  9) 

Aluminium  bromide 
benzenesulfone 
chloride 


0.05 

0.1 


31.2 

31.2 


Al2Br6.2C6H5N02 

(129) 

Aluminium  bromide 
nitrobenzene 


0.05 

0.1 


30.9 

30.9 


A1C15H2106  (129) 

Acetylacetonate 


0.1 

0.15 


31.1 

31.1 


A1C18H2709  (129) 
Ethyl  acetoacetate 


0.1 

0.15 


31.3 

31.3 


ScC16H21Oe  (59) 
Acetylacetonate 


0.1 

0.15 


30.7 
30.  o 


PrC16H2X06  (58) 
Acetylacetonate 
SaC16H2106  (58) 
Acetylacetonate 
BeC10H14O4  (59) 
Acetylacetonate 


BeCioHi404. — 

( Cord'd ) 

Mb 

Xi 

28.0 


N 


0.1 

0.15 


27.7 


(2 


30.5 
30.5 
30.8 
34  j 

04) 

30.7 

30.8 
31.0 
31.3 


chci3 

Chloroform 
Tb  =  334.3 
fca  =  32.o 

I,  (30,  217) 

0.05 
0.1 
0.2 
0.43 
S6 

0.4 
0.5 
0.7 
0.9 

SOCl2  ( 

0.1 
0.2 
0.3 

POCl3  ( 

0.1 
0.2 
0.3 
0.5 
SbCl3 
0.3 
0.4 
0.5 
SbCb 
0.05 
0.1 
0.15 
SbBr 
0.15 
0.2 
0.3 


(21°) 

29.2 
28.4 

27.7 

(159) 

46.8 

40.2 

35.7 
(21°) 

30.8 
30.  o 
28.7 


C2HC1302  (243) 

Trichloroacetic  acid 


0.1 

0.15 


21.9 

20.5 


C2H,Cl3NO(i52) 

Trichloroacetamide 


0.25 

0.3 

0.4 


26.3 

25.9 

25.0 


CTECLNO  (152) 

Dichloroacetamide 


0.25 

0.35 


25.5 

24.o 


C2H3BrO,  (225) 
Bromoacetic  acid 


0.1 
0.2 
0.3 
0.4 
0.5 
C 


30.9 

27.o 

24.8 

23.4 

22.5 


2H4C1N0  (!52) 
Chloroacetamide 
0.1  ,  27.3 

0.2  j  25.8 

C2H5NO  (152) 
Acetamide 


167) 

0.1 

27.6 

33 

0.2 

23.2 

28 

0.25 

21.1 

22 

C3H7I  (225) 

167) 

w-Propyl  iodide 

30.6 

0.1 

33 

30.7 

0.3 

33 

30.8 

0.5 

33 

31 

0.8 

34 

c>h6no. 

N 


0.2 
0.3 
0.5 
0.8 

C2H7N04S  (225) 
Dimethylsulfoxide 
nitrate 


( Cont’d ) 
Mb 

Xi 

25.o 

22.8 

20.3 

18 


0.2 

0.3 

0.4 


43 

37 

30 


C2H8C1N  (225) 
Dimethylammo- 
nium  chloride 


0.2 
0.3 
0.5 

c3h4clno2 


7.5 

7.5 

7.5 

(152) 


Trichlorolactamide 


C3H7NO  (153) 
Propionamide 
0.2  24.5 

0.3  23.9 

0.4  22.8 

C3H7N02  (153,  201) 
Urethane 


0.1 

0.2 

0.5 

0.7 


29.2 

28.4 

26.7 

24.6 


C3H10C1N  (210) 
n-Propylammonium 
chloride 
0.1  7 

0.15  6 

C4H4N2  (222) 
Succinonitrile 


0.1 
0.2 
0.3 
0.5 
0.8 
c4h9i 


28 

25 

23 

19 

16 

(225) 


tert. -Butyl  iodide 


0.1 
0.2 
0.3 
0.4 

C4H9NO 


24.8 

24.4 

24.1 

23.7 

(153) 


n-Butyramide 
0.3 
0.4 


26.8 
25.9 
C4H0NO  (153) 
Isobutyramide 


0.2 

0.3 

0.4 


27.7 

26.7 
25.6 


C4H10O2S  (225) 
Diethylsulfone 
Mb 


N 

0.2 

0.4 

0.7 


Xi 

22.0 

25.6 

30 


C4H12C1N  (210) 
Diethylammonium 
chloride 


0.1 

0.2 

0.3 

0.4 

0.5 


14.1 

13.3 

12.5 

11.7 

10.8 


C4H12C1N  (210) 

Isobutyl- 

ammonium  chloride 


0.3 
0.4 
0.5 
C  4H 1  2j 


7.2 
7.2 
7.1 

■IN  (210) 


Isobutyl- 
ammonium  iodide 


0.3 

0.4 

0.5 


6.0 

5.4 

4.8 


C5H10O2  (225) 
Isovaleric  acid 


0.5 

0.7 

0.9 


19.0 

19.7 

20.3 


C5H„NO  (153) 
Valeramide 


0.2 

0.3 

0.4 

C5H14 


25.9 
25.2 
24.5 
,C1N  (225) 


Amylammonium 

chloride 


0.2 

0.3 

0.4 


9.4 

8.5 
7.8 


C6H3N307  (136) 
Picric  acid 
0.05  31.6 

0.1  31.0 

0.3  28.7 

C6H10O5  (221) 
Dimethyl  malate 
0.2  29.3 

0.3  29.7 

0.5  30.3 

0.7  30.9 

1.0  31.8 

CTLoCb  (221) 
Dimethyl  tartrate 


0.2 

0.3 

0.4 

0.5 


22.3 
23.1 

23.3 
22.9 


CeH13NO  (153) 

Isobutylacetamide 


0.1 

0.2 

0.3 


27.2 

25.4 

23.8 


CeHisBrS  (210) 

Triethy  lsulf  onium 
bromide 

Mb 


N 


Xi 

7.2 

6 . 2 

5.3 


0.2 
0.3 
0.4 

CcHuCIS  (210) 

Triethy  lsulf  onium 
chloride 


0.2 

0.3 

0.35 


8. 5 
8.0 

7.5 


C6H15IS  (210) 
Triethy  lsulf  onium 
iodide 


0.25 

0.3 

0.4 

0.5 


4.4 
4.2 

3.5 
2.8 


C6Hi6BrN  (210) 
Triethylammonium 
bromide 
0.2  19.6 

0.3  I8.0 

0.4  16.8 

0.5  15.8 

C6H16C1N  (210) 
Dipropyl- 

ammonium  chloride 


0.2 

0.3 

0.5 


15 . 9 
15.6 
14.8 


CeHl6ClN  (225) 
Triethylammonium 
chloride 


0.2 

0.3 

0.4 


24.5 

24.3 

24 


C6H16IN  (210) 
Triethylammonium 
iodide 

18 


0.1 

0.2 

0.3 

0.35 


14.7 
12.1 
11.2 
C7Hb02 
Benzoic  acid 
(18,  139,  231) 


19 

18 

18 


C7H603  (is) 
Salicylic  acid 


19.6 
18.3 

17.7 


C7H7NO  (152) 
Benzamide 


0.25 
3 

0.35 


0 


25.9 

25.5 

24.8 


C7H7NO  (153) 
Formanilide 
26 
25 


C7H7N02  (152) 

Salicylamide 
Mb 


N 

0.1 


Xi 

28.1 


C7H9Br02  (22  5) 
Dimethylpyrone  hy¬ 
drobromide 


0.2 

0.3 

0.4 


21 

18.7 

17.2 


C7H9N  (201,  225) 
p-Toluidine 


0.1 

0.2 

0.3 

0.4 

0.5 


33.5 

33.5 

33.6 

33.6 

33.7 


C7H10BrN  (22  5) 
Methylaniline 
hydrobromide 
0.1  9.6 

0.2  10. 0 

0.3  10.3 

0.5  ll.o 

C7H10C1N  (210) 
Methylaniline 
hydrochloride 
0.2  15.4 

0.3  14.7 

0.4  13.8 

C8H7NO  (139) 
Phthalimidine 
0.1  |  30.8 

C8H9NO  (201) 
Acetanilide 


0.1 

0.2 

0.5 


28.3 

24.8 

21.7 


C8H9NO  (15  3) 
Phenylacetamide 
0.15  28.1 

0.2  28.1 

C8H9N02  (153) 
Glycolanilide 


0.2 

0.25 


19.6 

17.1 


C8H10O  (171) 

p-Methoxymethyl- 

benzene 


0.1 

0.15 


34.7 

34.6 


C8il.iN  (93) 
Dimethylaniline 
0.1  |  31.9 

C8H12BrN  (225) 

Dimethylaniline  hy- 
drobromide 
0.1  11.2 

0.2  12.4 

0.3  13.3 

0  45  13. c 


332 


INTERN ATIOIVAL  CRITICAL  TABLES 


CHC13.— (Cont’d) 
C8H12C1N  (210) 
Ethylaniline 
hydrochloride 
Mb 


N 

0.15 

0.2 

0.3 


Xi 

15.1 

15.2 
15.2 


C8H12IN  (210) 
Ethylaniline 
hydroiodide 


0.15 

0.2 

0.3 


16.4 

15.8 

14.8 


C8H1206  (221) 
Dimethyl  acetyl- 
malate 


0.1 

0.2 

0.3 

0.5 

0.7 

0.9 


29.7 

31.8 
33.4 

36.3 

38.8 

41.4 


C8H13C1N2  (210) 
Ethylphenylhydra- 
zine  hydrochloride 


0.2 

0.3 

0.4 

0.5 


13 

12.6 

12.o 

ll.i 


C8H1406  (221) 
Diethyl  malate 


0.2 

0.3 

0.4 

0.5 


28.6 

29.5 

30.6 

31.6 


C8H1406  (221) 
Diethyl  tartrate 


0.1 

0.2 

0.3 

0.4 

0.5 


27.1 

27.4 

27.8 

28.3 

28.6 


C8H20BrN  (225) 
Tetraethylam- 
monium  bromide 


0.1 

0.2 

0.3 


6.9 
7.4 

7.9 


CgH20ClN  (225) 
Tetraethylam- 
monium  chloride 


0.1 

0.2 

0.3 


14 

13.4 

12.9 


C8H2oN203  (225) 
Tetraethylam- 
monium  nitrate 


0.2 

0.3 

0.4 


7 

7 

7 


CgHsBrN  (210) 
Quinoline  hydro¬ 
bromide 


CgHgBrN. — (Cont’d) 
Mb 


N 

0.3 

0.4 

0.5 


Xi 

12.8 

11.9 
11.1 
C9H8C1N  (210) 
Quinoline  hydro¬ 
chloride 


0.2 

0.5 

0.7 


15.8 

14.4 

13.5 


C9H8IN  (210) 
Quinoline  hydro¬ 
iodide 


0.03 

0.05 


28.3 

21.2 


C9H10O2  (18) 
Ethyl  benzoate 
0.2  31.3 

0.5  34.4 

0.8  39.4 

C9H„NO  (83) 
o-Acetotoluide 
0.1  |  30.7 

C9H„NO  (209) 
Methylacetanilide 
0.1  34 

0.2  34 

C9HuN02  (153) 
Lactanilide 


0.15 

0.2 


24.8 

22.8 


C9HnN02  (153) 
Phenylurethane 
0.2  |  31.6 

C9H12C1N02  (225) 
p-Toluidine  chloro- 
acetate 


0.05 

0.1 

0.2 

0.25 


73.6 

61.6 
41 . 6 
33.5 


C9H21N  (225) 
Tripropylamine 


0.2 

0.5 

0.7 


28.9 

31.8 

32.7 


C10H8  (31,  201, 

225) 

Naphthalene 
0.05  32.7 

0.1  32.7 

0.2  32.8 

0.3  32.8 

C10H9N  (142) 
a-N  aphthylamine 
0.05  |  32 

c10h12o  (171) 
Metanethole  (liq.) 


0.02 

0.05 

0.07 

0.1 

0.12 


26.8 

27.3 

27.5 

27.9 

28.1 


C10H13NO  (153) 
Ethylacetanilide 


CioH13NO. — {Cont’d) 
N  ^ 

Xx 

0.15  39.8 

0.2  |  35.7 

C10H16C1N  (210) 
Diethylaniline 
hydrochloride 


0.2 

0.3 

0.4 


24.o 

22.9 

21.8 


C10H16IN  (210) 
Diethylaniline 
hydroiodide 
0.2  17.4 

0.3  16.2 

0.4  15.0 

CioHieO 

Camphor 
(31,  39,  43,  75) 


0.05 

0.1 

0.15 

0.2 

0.25 


32.7 

33.1 

33.3 

33.4 

33.5 


C10H24C1N  (225) 
Diisoamylammo- 
nium  chloride 


0.1 

0.2 

0.3 


19.2 
20. o 
20.7 


CuH12IN  (210) 
Quinoline  ethiodide 
C„H14N407  (225) 
Piperidine  picrate 
0.02  [  29.5 

C12Hio  (201) 
Acenaphthene 


0.1 

33.2 

C14H10  (209) 

0.15 

33.4 

Anthracene 

0.2 

33.5 

0.1 

34 

0.25 

33.5 

0.15 

34 

Ci*H10  (209) 
Diphenyl 


0.1 

0.15 

0.2 


32.i 

32.8 

33.4 


C12H10N2  (125) 
Azobenzene 
0.05  |  29 

C12H„N  (139,  209) 
Diphenylamine 


0.1 

0.2 


33 

32 


C12H28BrN  (210) 

Tetrapropyl- 
ammonium  bromide 


0.2 

0.3 

0.4 


8.8 

9.i 

9.4 


C12H28C1N  (210) 
Tetrapropyl- 
ammonium  chloride 


0.2 

0.3 

0.4 

0.5 


12 

12.3 

13.0 

13.6 


CI2H28IN  (210) 
Tetrapropyl- 
ammonium  iodide 
Mb 


N 

0.1 

0.3 

0.4 


Xi 

7.8 

7.8 

7.7 


C12H28N203  (225) 
Tetrapropyl- 
ammonium  nitrate 


0.1 

0.2 

0.3 


12.9 

12.8 

12.8 


CnHnNO  (152) 

Benzanilide 


0.2 

0.25 


29.8 

30.3 


C 13H]  iN  3  O  9 
Dimethylpyrone 
picrate 
(225,  228) 


0.05 

0.1 


53.3 

51.9 


C13HI3N03 
Aniline  salicylate 


(22 

0.05 

0.1 

0.15 


5,  228 


) 

60. 0 
54.6 
51 . 9 


C13H20IN  (235) 
Allylethylmethyl- 
tolylammonium 
iodide 


0.04 

0.08 


52.0 

47.6 


C14H10O2  (31) 
Benzil 


0.05 

0.1 

0.2 

0.3 


32 

32 

32 

33 


C14H14OS  (225) 
Dibenzyl  sulfoxide 


0.1 

0.2 

0.25 


28.8 

31.9 

33.5 


C14H16C1N  (210) 

Dibenzylammo- 
nium  chloride 
0.3  |  I6.0 

C16HnN307  (136) 
Naphthalene 
picrate 


0.05 

0.1 


65 

61 


Ci7H20IN  (93) 
Allylbenzylmethyl- 
phenylammonium 
iodide 

0.1  |  60 


Ci8H31N407  (225) 
Tetrapropyl- 
ammonium  picrate 
N  *5 

Xi 

0.05  12 

0.1  11.7 

0.15  11.5 

0.2  11.3 

C19H13N  (95) 
Phenylacridine 
0.1  |  33.3 

C19H14C1N  (95) 

Phenylacridinium 
chloride 


C61H980c  (222> 
Tripalmitin 
Mb 


N 

0.03 

0.05 

0.07 


Xi 

33 

33 

34.7 


C67H110Oo  (222) 
Tristearin 


0.04 

0.05 

0.06 

0.07 


30.4 

30.6 

30.8 

31.0 


0.02 

0.04 


25.5 

25.2 


C19H14IN  (95) 
Phenylacridinium 
iodide 


0.03 
0.06 

Cl9Hi6 


23 

24 

(31) 


Triphenylmethane 

0.15 

6 . 0 

0.04 

26.0 

0.2 

7.4 

0.06 

28.3 

0.25 

9. 3 

0.08 

29.8 

C20HlcBrN  (95) 

N  -  M  e  t  h  y  1  p  h  e  ny  1  - 
acridinium  bromide 
0.07  |  15 

C20H16C1N  (95) 
N-Methylphenyl- 
acridinium  chloride 


0.03 

0.05 

0.08 


16.7 

I6.0 

15.o 


C20H16IN  (95) 
N-Methylphenyl- 
acridinium  iodide 


0.05 

0.1 

0.25 


6 . 5 
6. 5 
6 . 4 


C20H24O2  (4  71) 
Isoanethole 


0.01 

0.02 

0.03 

0.05 


30.9 

29.7 
28.6 

26.7 


C20H44IN  (210) 

Tetraisoamyl- 
ammonium  iodide 


0.05 

0.1 

0.15 


28.8 

24.1 

19.3 


C21H22C1N  (210) 
Tribenzyl- 
ammonium  chloride 


0.1 

0.15 


27.2 

26.9 


C21H36N407  (225) 
Triisoamyl- 
ammonium  picrate 
0.05  I  26.8 
0.1  29.9 

0.13  31 


ThC20H28O8  (58) 
Acetylacetonate 


0.05 

0.1 

0.15 


34.2 
36.8 

39.3 


FeCl3  (264) 
0.036  |  32.4 

NiC36H660  6  (2  2  5) 
Ricinoleate 


CH2C12 

Dichloromethane 
Tb  =  313.1 
kB  =  31 

C2H3Br02  (227) 
Bromoacetic  acid 


0.2 

0.4 

0.6 

0.8 

1.0 


18.3 

18.1 
17.6 

17.2 
16.9 


C4H12BrN  (227) 
Diethylammonium 
bromide 


0.1 

0.2 

0.3 


10.7 

9.3 

8.0 


C4H12C1N  (227) 
Diethylammonium 
chloride 


0.1 

0.2 

0.4 

0.6 


13.1 

12.2 
11.6 
11.3 


C4H12N203  (227) 
Diethylammonium 
nitrate 


0.15 

0.2 

0.3 

0.4 

0.5 


8.1 

7.2 
6. 7 
6. 5 

6. 3 


C6H3N307  (227) 

Picric  acid 


0.05 

0.1 

0.2 

0.25 


28.o 

27.3 

26.3' 

25.9 


BOILING-POINT  ELEVATIONS 


C6H16BrN  (227) 
Triethylammonium 
bromide 
I  Mb 

Xi 

22.5 
23.1 


N 

0.1 

0.2 


C6H16C1N  (227) 

T  riethylammonium 
chloride 


0.1 

27.7 

0.2 

26.2 

0.3 

25.7 

0.4 

25.4 

C6H16N2O3  (227) 

nitrate 


0.1 

22.1 

0.2 

21.1 

0.3 

20.2 

0.4 

19.5 

0.5 

19.1 

C7H603  (227) 
Salicylic  acid 


0.1 

0.2 

0.25 


25. 
18.2 
15.8 


C7H802  (227) 
Dimethylpyrone 


0.2 

0.3 


30.6 

31.3 


C7H9N  (227) 
p-Toluidine 


0.1 

0.2 


30.5 

31.4 


C8H20BrN  (227) 

Tetraethylam- 
monium  bromide 


0.15 

0.2 

0.3 

0.35 


13.9 

12.6 

11.5 

11.3 


C8H20C1N  (227) 
Tetraethylam- 
monium  chloride 


0.05 
0.1 
0.2 
0.3 
0.4 

C8H20N  20 


17.7 

15.5 
14.o 

13.5 
13.3 

20^.1  2'-'3  (227) 
Tetraethylam- 
monium  nitrate 


0.2 

0.3 

0.4 

0.45 


9.6 

10.1 

10.4 

10.6 


C9H12C1N02  (227) 
p-Toluidine  chloro- 
acetate 


0.05 

0.1 

0.2 


49.2 

38.0 

26.8 


C,„H8  (227) 
Naphthalene 


CioHs. — ( Cont’d. ) 

Mb 


N 

0.05 

0.1 

0.2 

0.25 


Xi 

33.3 
32.5 
31.o 
30.2 
CuH26IN  (227) 
Ethyltripropyl- 
ammonium  iodide 
1.0  15.7 

1.5  16.5 

2.0  17.o 

C12H,sIN  (227) 
Tetrapropylam- 
monium  iodide 
0.1  12.3 

0.2  14.7 

0.3  16.0 

0.4  17.i 

C,oH28N203  (227) 
Tetrapropylam- 
monium  nitrate 


0.05 

0.1 

0.15 


25.8 

21.9 
20.7 


Ci3H„N309  (227, 
228) 

Dimethylpyrone 

picrate 


0.025 

0.05 

0.1 

0.15 


52.8 

49.4 

43.3 

37.2 


CuH16N03  (227, 
228) 

p-Toluidine  sali¬ 
cylate 


0.05 

0.1 

0.15 


50.2 

46.5 

43.8 


C20H44IN  (227) 
Tetraamylam- 
monium  iodide 


Triamylainmonium 

picrate 


0.05 

0.1 

0.2 


29.3 

28.8 

28.7 


ch2o2 

Formic  acid* 
Tb  =  373.6 
ks  -  53.o 
C6H3N3Ofl  (66) 

1,  3,  5-Trinitro- 

benzene 
C7H5N307  (66) 

2,  4,  6-Trinitro- 

anisole 
C7H602  (66) 
Benzoic  acid 

*  Not  anhydrous. 


0.05 

14.o 

0.1 

17.1 

0.2 

19.4 

0.25 

20.5 

c21h36n 

407  (227) 

C9H8O2  (2^) 
Cinnamic  acid 
Mb 

Xi 

51 . 6 


N 


0.1 

0.2 

0.3 

0.4 


50. 0 

48.4 

46. 5 


C9H9N306  (66) 
Trinitromesitylene 
C9H,0N2O4  (66) 
Dinitromesitylene 
C10H8O  (66) 
/3-Naphthol 
CnHnNO  (29) 
Benzanilide 


0.1 

0.2 

0.3 

0.4 


52.0 

50.5 
49.1 

47.6 


C14H10O2  (29) 
Benzil 


0.1 

0.2 

0.3 

0.4 

0.5 


49. 7 

47.8 
46.o 

44.1 

42.2 


NaCH02  (29) 
Formate 


0.3 
0.4 
0.5 
0.6 
k2so4 

0.15 

0.2 

0.3 

0.35 


92.0 

93.4 
94.9 

96.4 
(29) 

149.8 

147.7 

143.4 

141.1 


ECHO,  (29) 
Formate 


0 

2 

95 

4 

0 

3 

96 

7 

0 

4 

98 

1 

0 

5 

99 

5 

0 

6 

100 

8 

ch3i 

Methyl  iodide 
Tb  =  315.7 
kB  =  29.6 
C4H7C1302  (65) 
Chloral  alcoholate 


0.1 

0.2 

0.3 


23.2 

24.2 

25.2 


C6H4Br2*  (65) 
Dibromobenzene 


0.05 

0.1 

0.15 


28.8 

30.5 

32.2 


C7H602  (34) 
Benzoic  acid 


0.1 

0.2 

0.3 


16.2 

15.8 

15.5 


*  The  isomer  used 
not  given. 


C10H16O  (34) 
Camphor 
Mb 


N 

0.1 

0.2 

0.3 

0.5 

0.6 


Xi 

29.6 
30.2 

30.7 
31.9 
32.5 

CuHnN  (34) 
Diphenylamine 


0.1 
0.2 
0.3 
0.5 

CiJLoO 

Benzil 

0.1 
0.2 
0.3 
0.4 


29.7 

29.9 

30.2 

30.5 

(34) 

[ 

29.0 

29.1 

29.2 

29.3 


ch3no2 

Nitromethane 
Tb  =  375 
Jcb  =  33.7 
C2H5NO  (220) 
Acetamide 


0.1 

0.2 

0.3 

0.4 

0.5 


30. 0 
29.6 
29.3 
28.9 
28.5 


C6H4N204  (220) 
m-Dinitrobenzene 
33.0 
33.0 
33.1 
33.1 


0.1 
0.2 
0.3 
0.4 
C8H7N  (220) 
Benzyl  cyanide 


0.1 

0.2 

0.3 


30.5 

30.9 

31.3 


CsH,0IN  (2  20) 

Tetraethyl- 


ammonium  iodide 

0.05 

53 

0.1 

5i 

0.15 

49 

0.2 

4s 

C12H„N  (220) 

Diphenylamine 


0.1 
0.2 
0.3 
0.4 
Ci4H10O2 


33.7 

33.7 

33.7 

33.7 

(220) 


Benzil 


ch4 

Methane 

Tb  =  111.7 

kB  =  17 

C2H4  (104) 
Ethylene 
Mb 

Xi 
16 
13 
12 

(104) 


N 

1.0 

4.0 

6.0 

C2H 


Ethane 


5.0 

10.0 


18 

15 


ch4o 

Methyl  alcohol 
Tb  =  337.6 
kB  =  26.8 

I2  (49) 


0.2 

0.5 


25.7 

24.3 


NH4C10  (124) 

Hydroxylamine 

hydrochloride 


0.5 

1.0 

1.5 


3e 

36 

37 


NH4Br  (H3) 


0.2 

0.3 


39.1 

39.1 


NHJ  (H3) 


0.1 
0.2 
NH.jNO 

0.1 
0.2 
0.4 
0.6 
0.8 


40. 0 
38.6 

(124) 

31 

32 
34 
34 

33 

NH4CNS  (124) 


0.1 
0.2 
0.5 
1.0 
1.5 

CH4N20  (265 

Urea 


3e 

36 

3s 

4i 

43 


267) 


0.5 

1.0 

2.0 

3.0 

4.0 

5.0 


24.9 

23.9 

22.9 
22.0 
21.3 
20.6 


C,H6NO  (113,  267) 

Acetamide 


0.5 

1.0 

2.0 

3.0 

4.0 


26.0 

26.i 

26.3 

26.5 

26.7 


C3H7N02.— (Cant’d) 
N  — 

Xi 

1.5  26.4 

2.0  26.3 

3.0  25.7 

3.5  25.7 
C6H2C1N306  (67) 

Picryl  chloride 


0.1 

0.2 


46.8 
45. 7 


C6H3C13  (67) 

1,  3,  5-Trichloro¬ 
benzene 


0.1 

0.2 

0.3 

0.4 


3o 

30 

31 

32 


CeH3N307  (265) 
Picric  acid 


0.2 

0.5 

1.0 


25.3 

24.1 

22.1 


C6H8C1N  (12  4) 

Aniline  hydrochlo¬ 
ride 


0.3 

0.5 

1.0 

1.5 


29 

30 
32 
32 


C6H9C1N2  (124) 
Phenylhydrazine 
hydrochloride 


0.1 

0.2 

0.5 


3i 

3s 

36 


0.1 

30.6 

4.5 

26.8 

0.2 

31.5 

c3h7no2 

(.201,  267) 

C19Hi6  (220) 

Urethane 

Triphenylmethane 

0.2 

26.7 

0.1 

32.8 

0.5 

26.6 

0.2 

33 

1.0 

26.5  1 

C6H10O6  (221) 
Dimethyl  malate 
0.1  20.3 

0.3  21.6 

0.5  22.6 

0.8  23.5 

1.0  24.0 

1.5  24.5 

CeH10Oe  (221) 
Dimethyl  tartrate 


0.3 

0.5 

0.7 


24.6 

25.3 

26.0 


C6H1SIS  (73) 
Triethylsulf  onium 
iodide 

35.0 


0.1 

0.2 

0.3 

0.4 


34.1 

33.2 

32.2 


C7H602  (267) 
Benzoic  acid 


0.5 

1.0 

2.0 

2.5 


26.3 

26.3 

26.4 
26.4 


C7H603  (267) 
Salicylic  acid 


0.5 

1.0 

2.0 


26 

26. 

28 


S34 


INTERNATIONAL  CRITICAL  TABLES 


CH40  .—(Cant'd) 

C8H7N306  (67) 


Trinitro-p-xylene 
CsHgNO  (11S»  267) 


Acetanilide 


N 

0.5 

1.0 

2.0 


A  tB 

Xi 

25.6 

25.2 

24.3 


C8H1206  (221) 
Dimethyl  acetyl- 
malate 


0.2 

19.4 

0.5 

22.1 

1.0 

22.7 

C8H1406  (221) 

Diethyl  malate 

0.1 

23.8 

0.3 

24.5 

0.5 

25.2 

0.8 

26.2 

C8H1406  (221) 

Diethyl  tartrate 

0.3 

24.2 

0.5 

25.x 

0.8 

26.5 

C8H20IN  (220) 
Tetraethyl- 
ammonium  iodide 


0.1 

0.2 

0.3 


36.6 

34.7 
32.9 


C9H10N2O4  (67) 
Dinitromesitylene 
C10H8  (201,  265,267) 

Naphthalene 


0 

1 

26 

2 

0 

3 

24 

9 

0 

5 

23 

8 

0 

8 

22 

2 

1 

0 

21 

4 

2 

0 

19 

5 

3 

0 

17 

6 

4 

0 

15 

7 

Ci„HuBrO*  (267) 
Bromocamphor 


0.5 

1.0 


24.8 

23.4 


Ci0H16O  (267) 
Camphor 


0.5 

1.0 


25.4 

24.4 


C„H1603  (64) 
Camphocarboxylic 
acid 


0.2 

0.5 

0.6 


27.1 

27.0 

26.9 


C12Hi0  (201) 


Acenaphthene 


0.1 

0.2 

0.5 

0.6 


24.8 

24.5 
23.7 

23.5 


*  The  isomer  used  is 
•ol  riven. 


c12hun  (113) 
Diphenylamine 
A  tB 


N 

0.2 


Xi 

26.4 


CI2HI3N03S  (124) 
Aniline  benzene- 


0.1 

0.2 

0.3 

0.4 


sulfonate 

29 

30 

30 

31 


C14H10O2  (125,  267) 
Benzil 


0.2 

0.5 

1.0 

1.5 


23.3 
22.2 

20.3 

18.4 


C19Hi6  (US) 


Triphenylmethane 


0 

1 

26 

3 

0 

2 

25 

1 

HgCl 

(189) 

0 

05 

40 

0 

0 

1 

35 

8 

0 

2 

31 

6 

0 

4 

30 

5 

0 

8 

31 

7 

CuCl 

(189) 

0 

1 

35 

0 

2 

35 

0 

3 

34 

MnCI 

2  (1«9) 

0 

1 

42 

0 

3 

43 

0 

5 

43 

1 

0 

44 

CoCl2 

(I89) 

0 

1 

40. 

6 

0 

2 

36. 

2 

0 

3 

31. 

7 

NiCl2 

(I89) 

0.1 

53 

0.2 

47 

0.3 

4i 

0.5 

42 

0.8 

45 

NiS04.6H20  (251) 
NiS04.7H20  (251) 
CrCl3.6H20  (green) 

(177,  248) 

Cr013.6H2O  (violet) 

(248) 


MoO(OH)2C12  (215) 


0.3 

0.5 

0.8 


55 

55 

56 


CaCl2 

(124) 

0.2 

26 

0.5 

32 

1.0 

4i 

1  5 

5i 

Ca(N03)2  (239) 

KI 

(239) 

N 

A  tB 

N 

Mb 

Xi 

Xi 

0.1 

36.9 

0.1 

42 

0.2 

35.2 

0.2 

4o 

0.3 

33.8 

0.3 

39.8 

0.5 

32.3 

0.5 

40. 0 

0.8 

32.3 

0.8 

41.5 

1.0 

32.9 

KC2H3O2 

(113,  239) 

1.1 

33.5 

Acetate 

0.1 

37.2 

BaBr 

2  (124) 

0.2 

35.3 

0.1 

48 

0.3 

34.7 

0.2 

5i 

0.5 

35.2 

0.3 

53 

0.8 

37.1 

1.0 

37.8 

LiCl  (US,  239) 

1.5 

39.2 

0.1 

0.2 

41 . 7 

41 . 0 

1.7 

39.5 

0.3 

41.4 

0.5 

42.8 

C2-H.2CI2 

0.8 

45.2 

1,  2-Dichloroethyl- 

1.0 

47.2 

ene* 

1.5 

53.0 

Tb  = 

328.6 

1.7 

55.5 

kB  = 

30.7 

CioHs 

(157) 

LiBr  (ns) 

Naphthalene 

0.1 

43.5 

0.4 

31.7 

0.2 

42.2 

0.6 

32.2 

0.3 

42.0 

C13Hio 

O  (157) 

0.5 

43.0 

Benzophenone 

0.8 

46.3 

0.4 

32.0 

1.0 

49.2 

C18H16Oa  (157) 

1.2 

52.4 

y-Ketopropionvl- 

LiNO 

a  (118) 

dibenzoy 

0.1 

lmethane 

27.9 

0.1 

36.8 

0.2 

28.2 

0.2 

0.5 

37.8 

40.6 

0.3 

28.3 

0.8 

43.3 

*  A  mixture  of  the  cis 
and  trans  forms. 

1.0 

45.2 

NaBr  ("3,  124) 

C2H3CI3O2 

0.1 

40. 0 

Chloral  hydrate 

0.2 

41.5 

Tb  = 

371* 

0.5 

46.4 

I'B  = 

14.5 

0.7 

5o 

C6H4Br2J  (65) 
Dibromobenzene 

Nal 

(239) 

0.1 

14 

0.1 

47.1 

0.2 

12.6 

0.2 

44 . 5 

C6H602  (47) 

0.3 

43.6 

Hydroquinol 

0.5 

44 . 3 

0.1 

11.8 

0.8 

47 . 0 

0.2 

12.3 

1.0 

49.2 

0.3 

12.9 

1.5 

55.5 

C6Hi206  (47) 

1.8 

59.7 

d-Glucose 

NaCH30  (269) 

0.1 

14 

Methylate 

C10M8 

(47,  65) 

Naphthalene 

NaC2H302  (239) 

0.1 

14.5 

Acetate 

0.2 

14.3 

0.1 

39 

0.3 

13.9 

0.2 

36 

0.4 

13.1 

0.3 

34.2 

c10h14 

O  (47) 

0.5 

34.5 

Thymol 

0.8 

35.4 

0.1 

I6.1 

1.0 

35.7 

0.2 

I6.0 

1.5 

35.5 

0.3 

15.9 

KBr  (113) 

*  With  dissociation. 

X  The  isomer  used  is 

0.1 

. 3 

not  £iven. 

c2h3n 

I  C8H7N306  («!') 

Acetonitrile 

Tr  i  n  i  t  r  o-p-xylene 

Td 

=  355 

N 

AtB 

Ub  =  3o 

C2H6NO  (220) 

0.04 

0.09 

Xi 

60. 0 
58.5 

Acet 

N 

amide 

A  ts 

Xi 

C8H20IN  (220) 

Tetraethylam- 

0.1 

35.0 

monium  iodide 

0.25 

33.8 

0.1 

4e 

0.35 

33.4 

0.2 

46 

0.45 

33.1 

C9H9BrN204  (67) 

C4H5N02  (220) 

Bromodinitro- 

Methyl  cyano- 

mesitylene 

acetate 

0.1 

42.1 

0.2 

32.2 

0.15 

42.7 

0.3 

31.7 

C9H10N2O4  (67) 

C4H12C1N  (214) 

Dinitromesitylene 

Diethylammonium 

C10H8  (123) 

chloride 

Naphthalene 

0.85 

17.3 

0.2 

31.4 

C4H12C1N  (214) 

0.5 

31.9 

Isobutylammonium 

0.7 

32.2 

chloride 

C12H10  (123) 

C6H2C1N306  (67) 

Diphenyl 

Picryl  chloride 

0.2 

32.1 

0.05 

65.0 

0.3 

33.0 

0.1 

59.7 

0.5 

34.8 

0.2 

53.4 

C12HuN  (220) 

C6H3C13  (67) 

Diphenylamine 

1,  3,  5-Trichloro- 

0.2 

32.0 

benzene 

0.3 

31.6 

0.2 

41.5 

0.4 

31.2 

0.3 

41.9 

0.5 

30.8 

C6H3N307  (67) 

C12H28IN  (214) 

Picric  acid 

Tetrapropylam- 

0.1 

49.6 

monium  iodide 

0.15 

46.4 

C12H28N203  (214) 

C6H10O6  (221) 

Tetrapropylam- 

Dimethyl  tartrate 

monium  nitrate 

0.1 

27.2 

C14H10  (220) 

0.4 

29.0 

Anthracene 

0.6 

30.2 

0.1 

28.4 

C7H5N  (220) 

C14H14  (67) 

Benzonitrile 

Dibenzyl 

0.5 

31.5 

0.1 

44 . 0 

0.7 

32.0 

0.2 

43.1 

C7H3N306  (67) 

Ci9H46  (220) 

2,  4,  6-Trinitro- 

Triphenylmethane 

toluene 

0.1 

28.3 

0.1 

56.i 

0.2 

27.9 

0.2 

53 

0.3 

27.4 

C7H802  (220) 

C19H160  (220) 

Dimethylpyrone 

Triphenj 

dcarbinol 

0.1 

31.2 

0.2 

28.1 

0.2 

32.4 

0.35 

28.6 

0.3 

33.5 

AgNO 

3  (123) 

0.4 

34.0 

0.1 

44 . 7 

0.6 

33.9 

0.3 

43.6 

C8H7N  (220) 
Benzyl  cyanide 

0.5 

42.5 

c2h3ns 

0.15 

29.8 

Methyl  thiocyan- 

0.25 

31.1 

ate 

0.35 

31.5 

Tb  = 

=  406 

0  45 

32.0 

fee  = 

=  36.3 

BOILING-POINT  ELEVATIONS 


335 


CfHioOe  (220) 
Dimethyl  tartrate 


N 

Mb 

Xi 

0.05 

33 

0.1 

32.7 

0.2 

32.9 

0.25 

33.0 

c12hu 

N  (220) 

Diphenylamine 

0.1 

36.4 

0.2 

36.7 

0.3 

36.9 

0.4 

37.1 

ChH,o  (220) 
Phenanthrene 


0.1 

0.2 

0.3 

C14H10O2 


35.9 

36.8 

37.7 

(220) 


Benzil 


0.05 

0.1 

0.15 

C„H, 


36.2 

36.3 

36.4 
(220) 


Triphenylmethane 


0.05 

0.1 

0.15 


35.8 

35.3 

34.6 


C2H4Br2 

1,  2-Dibromoethane 
Tb  =  404.8 
kB  =  34.3 
CgHsO,  (18) 


Phenoxyacetic  acid 


0.1 

28 

0.2 

26.4 

0.3 

26.o 

C10H16O  (34) 

Camphor 

0.1 

32.0 

0.2 

32.4 

0.3 

32.8 

0.5 

33.6 

0.7 

34.4 

C12H10NO  (237) 

1-Benzoylpyri- 

dinium 

C12H„N  (34) 

Diphenylamine 

0.1 

34 

0.2 

35.0 

0.3 

35.8 

0.4 

36.6 

C13Hio 

02  (34) 

Phenyl  benzoate 

0.1 

36.3 

0.2 

36.6 

0.3 

36.9 

0.4 

37.2 

0.5 

37.8 

ChH10  D69) 
Anthracene 


0.01 

0.02 

0.93 


33.3 
34.0 

34.3 


C14H10O2  (34) 
Benzil 


N 

Mb 

Xi 

0.1 

36.6 

0.2 

36.9 

0.3 

37.1 

0.5 

37.5 

0.7 

38.0 

C19H16  (169) 

Triphenylmethane 

0.01 

35 

0.02 

35 

0.03 

36 

C21H23N06*  (24°) 
Colchiceine 


0.02 

0.03 

0.04 

C22H25N06 


35 

35.6 

36.0 

(240) 


Colchicine 


0.03  I  3e 


C3„H20O2S2  (20) 
Desaurin 
0.03  |  33.5 


C2H4C12 

1,  1-Dichloroethane 
Tb  =  330.4 
kB  =  31.3 


C2HBr302*  (270) 
Tribromoacetic  acid 
C6H,o02*  (270) 
Isovaleric  acid 
C7H602  (34) 
Benzoic  acid 


0.1 

18.4 

0.3 

17.7 

0.5 

17.4 

0.9 

17.2 

1.1 

17.o 

C8H2„BrN*  (270) 

Tetraethylammon- 
ium  bromide 
C10H16O  (34) 
Camphor 


0 

2 

31 

9 

0 

4 

32 

7 

0 

6 

CO 

CO 

4 

0 

8 

34 

1 

1 

0 

34 

8 

Ci2H„N  (34) 


Diphenylamine 

0.1 

31.1 

0.3 

30.9 

0.5 

30.8 

0.7 

30.8 

C12H28IN*  (270) 

Tetrapropyl- 
ammonium  iodide 


C14HI0O2  (34) 
Benzil 


0.1 

0.2 

0.5 


31.9 

33.2 

37.0 


*  Associated. 


C2H4C12 


1,  2-Dichloroethane 
Tb  =  356.8 
kB  =  31.5 
I2  (49) 

Mb 
X\ 

42 
42 

C7H602  (34) 
Benzoic  acid 


N 

0.1 

0.2 


0.2  1  21.4 

0.5  20.2 

0.7  19.8 

C8H803  (34) 
Anisic  acid 


0.2  I  19.0 

0.3  |  18.9 

C8H9NO  (34) 
Acetanilide 


0.1 

31.2 

0.2 

29.6 

0.3 

28.2 

0.5 

25.7 

0.8 

23.5 

C10H16O  (34) 

Camphor 

0.1 

33.2 

0.2 

33.5 

0.5 

34.3 

0.7 

35.0 

1.0 

35.8 

1.2 

36.4 

ChHh 

N  (34) 

Diphenylamine 

0.1 

30.8 

0.2 

31.4 

0.5 

32.9 

0.8 

33.7 

C14H10O2  (34) 


0.1 

0.2 

0.3 

0.4 


Benzil 

33.3 

33.4 

33.5 
33.7 


c2h4o 

Acetaldehyde 
Tb  =  293.3 
kB  =  27 
C2H7NO  (5) 
Acetaldehyde 
ammonia 


0.15 

45.6 

0.3 

49.8 

0.4 

52.1 

0.55 

53.6 

ci0h18o  (5) 

LBorneol 

0.005 

26.1 

0.01 

26.0 

0.02 

27.9 

0.025 

28.1 

c13h,„o  (5) 

Benzophenone 

0.15 

27.7 

0.35 

27.5 

c2h4o2* 

Acetic  acid 
Tb  =  391.2 
kg  =  51.8 


BiCfiH906  (29) 


Acetate 


N 

Mb 

Xi 

0.05 

52 

0.1 

52 

0.2 

52 

C6H3N307  (29) 

Picric  acid 

0.1 

51.8 

0.2 

51.o 

0.25 

50.4 

(LH5NO3  (156) 
p-Nitrophenol 
0.4  |  42.7 

C6Hir,BrN  (214) 
Triethylammonium 
bromide 
C6H16IN  (214) 
Triethylammonium 
iodide 


C7H5Br02  (29) 
p-Bromobenzoic 
acid 


0.1 

0.3 

0.5 


47. 1 

46.1 
45.4 


C7H60,  (18) 
Benzoic  acid 


0 

06 

40 

4 

0 

15 

42 

9 

0 

25 

43 

0 

0 

45 

43 

1 

0 

65 

43 

3 

1 

0 

45 

0 

C8HsNO  (29) 
Acetanilide 


0.1 

0.2 

0.3 


53.3 

53.1 

52.2 


C8H20BrN  (214) 

Tetraethyl- 
ammonium  bromide 
CioHioN202  (156) 
o-Phenylenesu  cci  n- 
amide 

0.1  |  42.3 

C12H10N2  (29) 
Azobenzene 


0.1 

0.2 


47.9 

48.1 


C12H„N  (33) 
Diphenylamine 
0.05 
0.1 
0.2 
0.3 


51.4 
51.2 
50.9 

50.5 
C13HuNO  (29) 

Benzanihde 


0.05 

0.1 

0.15 

0.2 


50.7 

49.2 

48.4 

47.9 


C14H,ot  (18) 
Anthracene 


N 

Mg 

X\ 

0.05 

42.3 

0.1 

43.1 

0.2 

44 . 3 

c,4h10o 

(29>  97) 

Benzil 


0.1 

0.15 

0.25 

c)4H12o2 


51.4 

50.6 

49.8 

(29) 


Benzoin 


0.05 

0.1 

0.2 

0.25 


50 

51 
5i 
5i 


C19H21N06  (240) 
Trimethylcolchi- 


cinic  acid 


0.02 

0.05 

0.09 


33.6 

33.8 

34.1 


C20H12O3  (156) 
Fluoran 


0.15  I  42.4 
0.2  ;  42.7 
C21H23N06  (240) 


Colchiceine 


0.02 

0.03 

0.05 

0.07 


51.4 

52.5 
53.1 
53.3 


C22H26N06  (240) 
Colchicine 


0.01 

0.03 

0.05 


47.0 

45.6 

44.0 


PbC4H604  (29) 

Acetate 


0.05 

0.1 

0.2 


55 

54 

52 


PbC8H1208  (247) 


Tetraacetate 


0.05 

0.1 

0.2 


54 

53 

53 


CuC9H2iC1N303S3 


Cuprous  trixanth- 
amidechloride 

(257) 


0.02 

0.05 

0.08 


149 

136 

132 


CaC4H604  (29) 

Acetate 


0.04 

0.1 

0.15 


46.5 

42.2 

39.4 


SrC4H604  (29) 
Acetate 


0.05 

0.1 

0.2 


51.3 
48.0 

42.3 


BaC4H604  (29) 

Acetate 


N 

Mb 

Xi 

0.04 

48.7 

0.1 

49.9 

0.15 

50.5 

0.2 

50.5 

0.25 

50.9 

LiC2H302  (29) 

Acetate 

0.1 

54 

0.2 

53 

0.3 

51.8 

0.4 

50.9 

0.55 

49 . 7 

NaC2H30 

2  (18,  2 

Acetate 

0.1 

49.2 

0.3 

50. 0 

0.5 

50.2 

0.8 

51.0 

KC2H302  (29) 

Acetate 

0.1 

50.8 

0.2 

52.1 

0.3 

53.0 

0.4 

53.6 

0.55 

54.3 

*  Partially  associated 
at  Tg- 

t  Acid  not  anhydrous. 


c2h4o2 

Methyl  formate 
Tb  =  304.9 
kB  =  25.i 


CI4H10O2  (34) 
Benzil 


0.1 

25.3 

0.2 

25.4 

0.3 

25.6 

C2HBBr 

Ethyl  bromide 
Tb  =  311.1 
kB  -  29.4 
C4H7C1302  (65) 
Chloral  alcoholate 


0.1 

28.5 

0.2 

28.6 

0.3 

28.7 

C6H4Br2*  (") 

Dibromobenzene 

0.1 

32 

0.18 

34.6 

c7h6o 

2  (266) 

Benzoic  acid 

0.1 

15.3 

0.5 

I6.0 

1.0 

16.9 

C8H9NO  (34) 
Acetanilide 
0.2  I  27 

0.3  24 

0.5  |  17 
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C2HsBr.-(  Cont’d) 
CioH8  (267) 
Naphthalene 
Mb 


N 

0.2 

0.5 

0.7 


Xi 

28.4 
29.0 

29.5 


CioHisBrQ*  (267) 
Bromocamphor 


0.1 

0.3 

0.5 


28.6 

29.5 

30.3 


C10H16O  (34) 
Camphor 


0 

1 

30 

8 

0 

3 

31 

6 

0 

5 

32 

4 

0 

7 

33 

2 

0 

9 

34 

0 

C,2H„N  (34) 
Diphenylamine 


0.1 

0.3 

0.5 

0.7 


29.9 
30. o 

30.1 

30.2 


C14H10O2  (34) 
Benzil 


0.1 

0.3 

0.5 


29.7 

29.9 

30.i 


AlBrs  (249) 

0.48  1  25.1 

*  The  isomer  used  is 
not  given. 


C2H6C1 

Ethyl  chloride 
Tb  =  285.3 
ks  =  30 
I2  (40) 


0.05 

0.1 

0.15 


29.6 

30.8 

32.0 


SC12  (40,  121) 


0.1 

0.2 

0.25 


S2C12 


0.1 

0.3 

0.5 


26.6 

26.7 

26.8 

(40) 

32.o 

31.6 

31.2 


C6H4Br2  (40) 
p-Dibromobenzene 
0.1  30.7 

0.15  31.o 

0.2  31.3 

C6H4C12  (40) 


CioH8  (40) 
Naphthalene 
Mb 


N 

0.1 

0.2 

0.3 


Xi 

30.2 
30. o 
29.7 


C12H10  (40) 
Diphenyl 


0.1 

0.2 

0.25 


32.o 

32.1 

32.1 


c2h6i 

Ethyl  iodide 
Tb  =  345.3 
fee  =  32.4 
C8H9NO  (34) 
Acetanilide 


0.1 

0.2 

0.3 

0.4 


25.5 

18.9 

18.1 

17.7 


C.oHioO  (34) 
Camphor 


0.1 

0.2 

0.4 

0.6 


33.0 

33.3 

33.9 

34.5 


C12H„N  (34) 
Diphenylamine 


0.1 

0.2 

0.4 

0.6 


0.1 

0.2 

0.3 

0.5 


32.5 
32.7 

33.1 

33.5 
C14H10O2  (34) 

Benzil 

32.3 

32.2 
32.1 
31.9 


c2h6no2 

Nitroethane 
Tb  =  387.9 
kB  =  37 
C7H602  (34) 
Benzoic  acid 


c2h6o 

Ethyl  alcohol 
Tb  =  351.6 
ks  =  26 
I2  (49) 


SeO, 

N 

0.1 

0.2 

0.5 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 


(178) 

Mb 

Xi 

24.7 

24.8 
25.0 
25.5 
26.4 

27.2 
28.1 

29.3 
32.2 


NH4CIO  (124) 

Hydroxylamine 
hydrochloride 
0.3  19.1 

0.5  19.6 

1.0  20.8 

1.5  22.1 

NH4Br  (H3) 


0.15 

0.2 

0.25 


30.5 

30.4 

30.4 


0.1 

34.0 

0.2 

31.5 

0.3 

30.1 

C14H10 

02  (34) 

Benzil 

0.1 

35.6 

0.2 

34.3 

NH4I  (lie) 


0.05 
0.1 
0.15 
0.2 
0.3 
NH4NO 
0.1 
0.2 
0.4 
0.6 


35.1 

33.7 

32.2 
33.0 
34.9 

(124) 

23.2 

24.8 
25.7 

25.3 


NH4CNS  (124) 


0.2 

0.3 

0.5 

0.7 

1.0 

1.2 

1.6 


CH4N20  (152 

Urea 


24.0 

25.7 
28.2 
30. 0 

31.8 

32.9 
35.3 

201) 


0.4 

0.5 

1.0 

1.5 


24.9 

24.7 

23.8 

22.9 


C2H2C13N0  (152) 
Trichloroacetamide 


0.4 

0.5 

0.6 


27.3 

27.4 

27.5 


C2H3C12N0  (152) 

Dichloroacetamide 
27.8 
28.o 
28.2 


0.6 
0.8 
1.0 

C2H4C1N0  (152) 
Chloroacetamide 


0.7 


25.9 


p-Dichlorobenzene 

0.1 

26.2 

1.0 

25.9 

0.1 

29.0 

0.3 

27.3 

1.1 

25.9 

0.2 

29.5 

0.4 

27.5 

C2H5NO 

(103,  152) 

0.25 

29.7 

0.5 

27.3 

Acetamide 

C2H5NO. 

N 


0.1 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 

C2H6N02  (153) 
Glycolamide 


( Cont’d ) 
Mb 
Xi 

24.7 

24.7 

24.7 

25.3 
26.2 
27.0 

27.4 


0.4 

0.5 

0.7 

0.9 


24.6 

24.7 
24.9 
25.1 


C3H4C13N02  (152) 
Trichlorolactamide 


0.3 
0.4 
0.5 
0.6 
c3h6n2o2 


27.7 

27.9 

28.1 

28.3 

(152) 


Malonamide 


0.15 

0.2 

0.25 


25.3 

23.4 
21.6 


C3H7NO  (153) 
Propionamide 


0.5 

0.7 

1.0 

1.1 


23.2 

23.4 

23.6 

23.7 


C3H7N02  (153) 
Lactamide 


0.4 

0.5 

0.7 


25.7 

25.4 

24.9 


C3H7N02  (153, 
201) 

Urethane 


0.3 

0.5 

0.7 

1.0 

1.2 


24.6 

24.7 
24.9 
25.1 
25.3 


C4H5N02  (201) 
Succinimide 


0.3 
0.5 
1.0 
1.2 
C4He04 


24.7 

24.1 

22.7 

22.1 
(18) 


Succinic  acid 


0.2 

0.3 

0.5 


24.3 

25.1 

26.8 


C4H606  (18) 
d-Tartaric  acid 


0.1 

0.2 

0.5 

1.0 

1.4 


24.4 

24.6 

25.4 

26.7 
27.2 


c4h6o6  (I®) 

dZ-Tartaric  acid 


C4H606.— (.Cont’d) 
Mb 


N 


0.1 
0.2 
0.4 

C„H9NO  (153) 
n-Butyramide 


Xi 

26.7 

26.1 

25.0 


0.4 

0.6 

0.8 


25.9 

26.5 

27.1 


C4H9NO  (153) 
Isobutyramide 
0.4  25.8 

0.5  26.0 

0.7  26.5 

0.9  26.9 

C4H12C1N  (214) 
Diethylammonium 
chloride 
C4H12C1N  (214) 
Isobutylammonium 
chloride 
CsHuNO  (153) 
Isovaleramide 


0.4 

0.5 

0.7 

1.0 


26.8 

27.4 
28.1 

28.4 


C6H12C1N  (200) 
Piperidinium 
chloride 

C5Hl2N203  (200) 
Piperidinium  nitrate 
C6H2C1N306  (67) 
Picryl  chloride 


0.1 

0.2 


26.2 

24.8 


C6H3N307  (265) 
Picric  acid 


0.1 

0.5 

1.0 

1.2 


25.0 

23.1 

20.7 

19.8 


C6H4N204  (175) 
??i-Dinitrobenzene 


0.3 
0.5 
0.7 

C6H602  (26 

201) 

Resorcinol 


24.3 
22.8 

21.3 

,  139, 


0.2 

0.3 

0.5 

0.7 

1.0 


25.6 

26.4 

28.0 

28.9 

30.2 


CeHeOa  (213) 
Pyrogallol 


0.3 

0.5 

0.6 


25.2 

25.8 

26.1 


C6H7N  (146) 
Aniline 


0.7 

0.8 

1.0 


24.9 
24.9 
24.. a 


CeHsCIN  (124) 
Aniline  hydro¬ 
chloride 


N 

Mb 

Xi 

0.2 

14. 2 

0.4 

16.4 

0.5 

16.6 

0.7 

16.9 

0.9 

17.2 

C6H9C1N2  (124) 

Phenylhydrazine 

hydrochloride 
0.15  I  24.2 

0.2  |  25.1 

C6H13NO  (153) 
Isobutylacetamide 
0.3  25.5 

0.5  26.8 

0.7  28.1 

C6H16IS  (73) 

T  riethy  lsulf  onium 
iodide 

0.1  |  22.6 

C6H16BrN  (214) 

Triethylammonium 

bromide 

C6H16C1N  (214) 
Triethylammonium 
chloride 

C6H16IN  (214) 

Triethylammonium 

iodide 

C7H602  (is,  103, 
139) 

Benzoic  acid 


0.1 

0.2 

0.5 

0.7 

1.0 

1.1 


25.1 

25.2 

25.4 

25.5 
25.7 
25.7 


C7H603  (22,  139, 


188, 


267) 


Salicylic  acid 


0.2 

0.3 

0.4 

0.5 

0.7 

1.0 

1.5 


24.6 

25.5 
26.o 
26.3 

26.6 
26.9 
28.0 


C7H606S  (200) 
Salicylsulfonic  acid 

C7H7NO  (152, 
201) 

Benzamide 


0.2 

0.5 

0.7 

1.0 

1 .3 


26.1 
25.6 
25 . 2 
24^8 
21  4 
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C7H7NO  (153) 
F  ormanilide 
A  to 


N 

0.4 

0.5 

0.9 


Xi 

26.9 
26.9 
26.9 
C7H7N02  (152) 
Salicylamide 


0.3 

0.4 

0.5 


25.8 

26.1 

26.4 


C7H8N20  (153) 
Phenylurea 


0.5 

0.7 

1.0 


22.9 

22.6 

22.1 


C7H9N  (201) 
p-Toluidine 


0 

1 

26 

0 

0 

3 

25 

6 

0 

5 

25 

2 

0 

7 

24 

9 

0 

9 

24 

5 

C7H1204  (269) 
Diethyl  malonate 
0.1  25.3 

0.2  24.2 

0.3  23.0 

C8H403  (231) 
Phthalic  anhydride 


0.5 

1.0 

1.5 


24.2 

24.9 

25.7 


C8H9NO 

Acetanilide 

(18,  103,  139,  152) 
188,  200,  201) 


0 

1 

26 

1 

0 

2 

26 

0 

0 

4 

25 

7 

0 

6 

25 

5 

0 

8 

25 

2 

1 

0 

24 

9 

C8H9NO  (18) 
Acetophenone 
oxime 


0.1 

26.i 

0.2 

25.3 

0.3 

24.6 

0.5 

23.4 

0.7 

22.4 

0.9 

22.0 

CsH9NO  (153) 
Phenylacetamide 


0.3 

0.5 

0.8 


25.9 

26.4 

26.8 


C8H9N02  (153) 
Glycolanilide 


0.3 

0.4 

0.5 

0.6 


27.1 

26.5 

26.0 

25.8 


C8H„N  (166) 
Dimethylaniline 


CgHnN.- 

-( Cont’d ) 

C10H13NO  (153) 

C12H28IN.— {Cont’d) 

C2qHi6 

IN  (94) 

N 

Mb 

Ethylacetanilide 

N 

Mb 

A-Methylphenyl- 

Xi 

N 

Mb 

Xi 

acridinium 

0.3 

23 . 2 

Xi 

0.2 

27.7 

iodide 

0.4 

22.2 

0.3 

27.3 

0.4 

25.9 

N 

Mb 

C8H12C1N  (214) 

0.5 

27.1 

0.6 

25.3 

Xi 

Ethylphenyl- 

0.7 

26.9 

C12H28N203  (214) 

0.15 

27.6 

ammonium  chloride 

C10H16O  (43,  75) 

Tetrapropylam- 

C20H301 

d2  (216) 

C8H20BrN  (214) 

Camphor 

monium  nitrate 

Pinabietic  acid 

Tetraethyl- 

0.1 

24.2 

c13h10 

O  (146) 

0.05 

26.8 

ammonium  bromide 

0.2 

24.2 

Benzophenone 

0.1 

25.5 

0.2 

30.4 

0.3 

24.2 

0.5 

27.6 

C21H32  0  2  (2  1  6) 

0.4 

28.3 

0.5 

24.2 

0.6 

26.6 

Methyl  pinabietate 

0.5 

27.9 

CloHlsO  (18) 

0.7 

25.5 

0.05 

25.8 

0.6 

28.5 

Borneol 

C13Hio 

02  (18) 

0.1 

25.7 

0.8 

29.5 

0.1 

24.5 

Phenyl  benzoate 

Tir.TT,n„  r25o.5i 

CgH20ClN  (214) 

0.2 

24.2 

0.2 

23.2 

*  \  / 

Tetraethyl- 

0.5 

23.5 

0.3 

22.7 

Acetylacetonate 

ammonium  chloride 

0.7 

23.1 

0.5 

21.7 

ZnCioHn 

04  (263.5) 

C8H20IN 

(214,  220) 

1 .0 

22.3 

c13h„* 

10  (152) 

Acetylacetonate 

Tetraethyl- 

CnH12IN  (214) 

Benzanilide 

ZnCl 

2  (56) 

ammonium  iodide 

A-Ethylquino- 

0.2 

27.0 

0.1 

24.6 

0.1 

28.3 

linium  iodide 

0.3 

27.5 

0.2 

26.2 

0.3 

26 

0.1 

33.2 

C13H12N20  (153) 

0.3 

27.5 

0.5 

24 

0.2 

26.6 

Diphenylurea 

Cdl2  (US,  135) 

0.6 

22 

0.3 

24.2 

0.1 

26.9 

0.1 

27.3 

C9H10 

02  (18) 

0.5 

21.4 

C14H10  (201) 

0.2 

27.7 

Ethyl  benzoate 

C12H,o  (201) 

Phenanthrene 

0.3 

28.1 

0.1 

22.1 

Acenaphthene 

0.1 

25.2 

0.5 

28.8 

0.4 

20.9 

0.2 

24.8 

0.2 

24.5 

1.0 

30.8 

0.5 

20.7 

0.4 

23.8 

0.5 

22.4 

1.5 

32.7 

0.7 

20.4 

0.6 

22.8 

0.8 

20.3 

1.8 

33.2 

1.0 

20. 0 

0.8 

21.8 

Cl4Hio02 

(18,  139, 

HgCl2  (I®,  188) 

1.3 

19.6 

1.0 

20.8 

175) 

0.1 

25.8 

C9HnNO  (153) 

C12H10N2  (146) 

Benzil 

0.2 

25.9 

Methylacetanilide 

Azobenzene 

0.1 

24.3 

0.5 

26.2 

0.4 

26.5 

0.4 

26.3 

0.3 

22.8 

1.0 

26.3 

0.5 

26.5 

C12H,„02S  (48) 

0.5 

21.4 

Hgl2 

(246) 

0.8 

26.6 

Phenylsulfone 

0.6 

20.7 

0.04 

27.9 

1.0 

26.6 

0.1 

24.8 

C18H3402  (138) 

CuCl; 

(145) 

C9HiiN02  (153) 

0.2 

23.8 

Oleic  acid 

0.05 

25.8 

Lactanilide 

0.5 

20.9 

0.1 

25 

0.1 

25.7 

0.4 

26.6 

c12h„ 

N  (175) 

0.5 

25 

0.2 

25.4 

0.5 

26.5 

Diphenylamine 

1.0 

25 

0.25 

25.3 

0.7 

26.3 

0.5 

22.7 

1.8 

25 

AgNO 

3  (239) 

C9H„N02  (153) 

0.6 

23.0 

c19h 

16  (31) 

0.06 

38.5 

Phenylurethane 

0.8 

23.6 

Triphenylmethane 

0.1 

35.6 

0.4 

26.4 

C12H„N302  (233) 

0.1 

2s 

0.15 

32.6 

0.5 

26.3 

o-Nitroben  zidine 

0.2 

27 

0.2 

29.6 

0.7 

25.9 

0.1 

26.4 

0.3 

26 

FeCl 

3  (24) 

CioHa 

(20!) 

Ci2Hl2 

ClN2OP 

C20H13N3O7  (52) 

0.1 

20.9 

Naphthalene 

Chlorophosphoxy- 

Phenanthrene 

0.3 

22.5 

0.2 

23.8 

dianilide  (i63) 

picrate 

0.5 

24.1 

0.3 

23.4 

0.08 

31.3 

0.05 

48.1 

0.7 

25.6 

0.5 

22.7 

0.1 

33.2 

0.1 

46.0 

CoCl 

2(74) 

0.7 

21.9 

0.14 

36.8 

0.2 

41.9 

Co(CNS)2  (96) 

1.0 

21.2 

C12H13N03S  (124) 

0.25 

39.8 

0.08 

25.2 

1.1 

2l.o 

Aniline  benzene- 

C20HlcBrN  (94) 

0.27 

25.4 

Cl0H10IN  (205) 

sulfonate 

A-Methylphenyl- 

CrCl3.6H20  *  (green) 

V-Methylquino- 

0.1 

22.2 

acridinium 

(177, 271) 

linium  iodide 

0.2 

23.7 

bromide 

0.05 

30.5 

0.33 

25.3 

0.3 

24.3 

0.15 

25.8 

0.1 

28.9 

C10H10IN  (94) 

0.4 

24.6 

C2„H16C1N  (94) 

0.25 

24.0 

N  -  M  ethy  lis  oquino- 

C12H28IN  (214) 

N -Methylphenyl- 

Mo3C1 

6  (253) 

linium  iodide 

Tetrapropylam- 

acridinium  chloride 

0.02 

23.9 

0.17 

26.7 

monium  iodide 

0.1 

29.2 

0.04 

24.6 

MoO(OH)2Cl2  (215) 


N 

Mb 

Xi 

0.1 

32.1 

0.2 

32.5 

0.5 

33.5 

1.0 

35.2 

1.1 

35.5 

LaCl3  (58) 


0.1 

0.2 

0.3 


24.6 

23.4 

22.1 


CeCl3  (162) 
0.05  30.3 

0.2  30.2 


PrCl3  (2  42) 

Pr(N03)3  (140) 


0.1 

0.2 

0.3 


25.6 

25.6 

25.7 


NdCl3  (252) 
0.1  I  2e 

0.4  |  27.6 


MgCl2  (197) 


0.5 

1.0 

1.5 

1.7 


22 

33.6 

45.0 

49.5 


MgC10H14O4  (263.5) 
Acetylacetonate 
CaCl2 


(124,  197,  239) 

0.1 

2s 

0.3 

24 

0.5 

25.2 

1.0 

28.4 

1.5 

31.6 

2.0 

36.i 

2.5 

40.7 

3.0 

45 . 3 

Ca(N03)2 

(113,  117,  118,  239) 


0.06 

0.1 

0.2 

0.3 

0.5 

0.7 

0.9 


29.0 

27.4 

25.7 

24.9 

24.3 

24.2 

24.2 


LiCl  (H7 

118,  139 

197, 

211) 

0.1 

29.4 

0.3 

31.4 

0.5 

33.5 

1.0 

38.7 

1.5 

47.2 

2.0 

56.6 

4.5 

69 

LiBr  (US) 


0 

1 

27 

7 

0 

2 

29 

3 

0 

5 

34 

1 

1 

0 

42 

1 

1 

2 

45 

4 

33S 


INTERNATIONAL  CRITICAL  TABLES 


C2H60  —(Cont’d) 

Lil  (211) 

Mb 


N 


0.5 
0.8 

LiN03  (H7,  118) 


Xi 

35.6 

35.7 


0.1 

0.2 

0.5 

1.0 

1.5 

1.7 


28.; 

28./ 

30.7 
34.i 
37.4 

38.8 


NaC104  (179) 
0.6  25.7 

0.8  26.9 

1.0  28.1 

NaBr  (H3) 


0.05 

0.1 

0.2 

0.3 


32.i 

31.o 

28.9 

26.8 


Nal  (113,  116,  135) 


0.1 

0.3 

0.5 

1.0 

1.5 


33.3 

32.2 

33.4 

38.4 

44 . 3 


NaC2HCl202  (200) 
Dichloroacetate 

NaC2H302 

(113,  239) 

Acetate 


0.05 

0.1 


32.6 

28.2 


NaC2H60  (48) 
Ethylate 


0.2 

0.5 

0.7 

1.0 


29.6 

31.6 
33.o 
35.0 


NaC6H903  (48) 
Ethyl  acetoacetate 


0.1 

0.2 

0.3 


27.6 

25.9 

24.2 


NaC7H„04  (48) 
Diethylmalonate 


0.1 

0.2 

0.3 


26.1 

24.7 

23.3 


NaC12H23  0  2  (132) 
Laurate 

0.14  |  23.5 

NaC14H27  0  2  (132) 
Myristate 
0.1  |  24.8 

NaC16H3]02  (132) 
Palmitate 
0.07  |  24.7 

NaC18H  33  0  2  (174) 
Oleate 


KI  (U3,  116) 

Mb 


N 

0.05 
0.1 
0.2 
0.3 
0.35 

KCH02  (132) 

Formate 
0.42  |  24.4 

kc2h3o2 

(18,  113,  239) 

Acetate 


Xi 

32.o 

32.o 

31.9 

31.3 

31.3 


0.1 

29.8 

0.3 

26.9 

0.5 

26.2 

0.7 

25.8 

1.0 

25.3 

1.1 

25.1 

kc2h5 

O  (48) 

Ethylate 

0.  1 

28.2 

0.2 

29.0 

0.5 

31.4 

0.6 

32.2 

KC7H603  (244) 

Salicylate 

0.15 

26.  s 

0.25 

26.9 

kc7h13 

02  (132) 

Heptylate 


0.4 

0.5 

0.7 

1.0 


25.0 

25.1 

25.2 
25.4 


KC14H„Oe  (244) 
Hydrogen  p- 
hydroxybenzoate 


0.1 

0.2 

0.25 


47. 9 
46.i 
45.3 


KC18H  33  0  2  (138) 
Oleate 


0 

1 

26 

4 

0 

2 

26 

5 

0 

5 

26 

8 

0 

7 

27 

0 

1 

0 

27 

2 

1 

1 

27 

3 

*  Uncorrected  for  par¬ 
tial  vapor  pressure  of 
solute. 

C2h6s 

Methyl  sulfide 
Tb  =  309.3 
kB  —  30.4 
C12HnN  (238) 
Diphenylamine 


0.05 

0.1 

0.3 

0.5 


30.4 

30.4 

30.4 

30.4 


0.05 

31.o 

ZnCl 

(238) 

0.1 

28.6 

0.1 

32.1 

0.15 

27.2 

0.2 

31.9 

0.2 

25.8 

CO 

O 

31.8 

ZnBr2  (238) 
Mb 


N 


0.1 
0.2 

Znl2  (238) 


Xi 

30.9 

32.2 


0.1 

0.2 


30.6 

30.5 


Cdl,  (238) 


0.05 

0.1 

0.2 


28.7 

29.7 
31.6 


HgCl2  (238) 

32 

33 
33 

Hgl2  (238) 


0.05 

0.1 

0.15 


0.1 

0.2 

0.3 


29.4 

29.7 

29.9 


HgCH3Cl  (238) 
0.1 
0.2 


29 
3i 

HgCH3I  (238) 
0.1  30.1 

0.2  32.5 


CuCl  (238) 


0.1 

0.2 

0.4 


23 

24 
24 


CuCl2  (238) 


0.2 

0.4 


34.7 

31.5 


CuBr  (238) 


0.1 

0.2 

0.3 

0.35 


29.2 

30.7 

32.1 

32.9 


C2H6S  (56) 

Ethyl  hydrogen 
sulfide 
Tb  =  307.8 
kB  =  30.6* 

*  No  experimental 
data  given. 

C3H5N 

Propionitrile 
Tb  =  370.2 
kB  =  34.4 
C2Hf,NO  (220) 

Acetamide 


0.2 

0.3 

0.4 

0.45 


34.4 

34.2 

34.1 

34.1 


C4H5N02  (220) 

Methyl  cyanoacetate 


0.1 

0.2 

0.3 

0.35 


31.3 

31.6 

31.8 

31.9 


C7H602  (34) 
Benzoic  acid 


C7H60  2.— (Cont’d) 
Mb 


N 

0.25 

0.4 

0.5 


Xi 

47 

44 

42 


C7H802  (220) 
Dimethylpyrone 
34.6 

34.8 
35.1 
35.5 

35.9 


0.15 
0.25 
0.35 
0.5 
0.6 
C8H7N  (220) 
Benzyl  cyanide 


0.15 

0.2 

0.25 


33.2 

33.8 

34.4 


C8H20IN  (2  2  0) 
Tetraethyl- 
ammonium  iodide 


0.05 

51.4 

0.08 

49.2 

0.1 

48.2 

0.12 

47.4 

0.15 

46.5 

C10Hb  (220) 

Naphthalene 

0.1 

34 

0.2 

34.6 

0.3 

34.8 

0.4 

35.2 

0.5 

35.4 

0.6 

35.5 

0.7 

35.7 

C12H„N  (220) 
Diphenylamine 
0.1  34.0 

0.2  34.5 

0.3  34.9 

0.4  35.4 

0.5  35.8 

0.6  36.3 

ChH10O2  (34) 
Benzil 


0.1 

0.2 


42 

42 


c3h6o 

Acetone 
Tb  =  329.2 
kB  =  29.8 
I2  (49) 


0.1 

0.2 

0.3 

0.4 


34.0 

34.9 

35.6 

36.3 


NH4CNS  (114) 
0.2 
0.4 
0.6 


26.5 
25.0 

23.5 

CH4N20  (152) 
Urea 

0.15  |  28 

C2H2Br4  (222) 

1,  2,  2-Tetrabro- 
moethane 


C2H2Br4 

N 

0.2 

0.4 

0.6 


-(Cont’d) 

Mb 

Xi 

29.4 
29.9 

30.4 


C2H2Cl3NO  (152) 

Trichloroacetamide 
0.7  35.5 

0.8  36.1 

0.9  36.6 

1.0  36.6 

C2H3C102*  (206) 

Chloroacetic  acid 


0.2 

0.4 

0.6 


26.0 

28.3 

29.2 


C2H3C1302  (65) 
Chloral  hydrate 


0.2 

0.4 

0.6 


30.6 

31.0 

31.3 


C2H3Cl2NO  (152) 
Dichloroacetamide 


0.4 

0.6 

0.8 


32.6 

33.9 

35.2 


C2H4ClNO  (152) 
Chloroacetamicle 


0.8 

1.0 

1.2 


30.7 

30.5 

30.1 


C2H5NO  (153) 
Acetamide 


0.4 

0.6 

0.8 

1.0 


28.5 

27.3 

26.2 

24.9 


C2H5NO,  (153) 
Glycolamide 


0.15 
0.2 

C3H4Br20 


30.5 
29.9 
,*  (206) 


1,  2-Dibromo- 
propionic  acid 

33.4 

30.5 

27.5 


0.1 
0.2 
0.3 

C3H4C13N02  (152) 
Trichlorolactamide 


0.4 

0.6 

0.8 

0.9 


31.3 

32.7 

33.2 

33.0 


C3H7NO  (153) 
Propionamide 


0.4 

28.5 

0.6 

27.5 

0.8 

26.5 

1.0 

25.5 

C3H7N02  (153) 

Lactamide 

0.4 

26.9 

0.5 

25.3 

0.6 

24.5 

C3H7N02  (153) 
Urethane 


C3H7NO  i,— (Cont’d) 
Mb 


N 


0.3 
0.5 
0.7 

C4H7C1302  (65) 

Chloral  alcoholate 


%i 

27.3 

29.3 
29.1 


0.1 

0.2 

0.3 


28.4 

28.6 

28.7 


C4H9NO  (153) 
n-Butyramide 
0.4  28.7 

0.6  28.1 

0.8  27.5 

C4H9NO  (153) 
Isobutyramide 


0.4 

0.6 

0.8 

1.0 


29o 

28.6 

28.2 

27.8 


C6H„NO  (153) 

Valeramide 


0.4 

0.6 

0.7 


30.3 

29.3 
28.8 


C6H2C1N306  (67) 
Picryl  chloride 
0.15  32.2 

0.2  32.7 

C6H602  (139,  231) 

Resorcinol 
0.5  |  3s 

C6H10O3  (221) 
Dimethyl  malate 


0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
C3HioO 


23.1 
26.4 
27.9 
28.7 

29.2 
29.6 

(221) 


Dimethyl  tartrate 
0.2  22.6 

0.4  25.6 

0.6  27.1 

0.7  27.5 

C6H13NO  (153) 
Isobutylacetamide 


0.4 

0.6 

0.8 


39.8 

29.3 

28.7 


C6H15IS  (73) 
Triethylsulfonium 
iodide 


0.1 

0.2 


30.5 

25.5 


C7H602  (18) 
Benzoic  acid 


0.2 

0.4 

0.6 

0.8 

1.0 

1.5 


30.4 
30.2 

30.1 

30.2 

30.4 
30.9 


BOILING-POINT  ELEVATIONS 
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C7H603  (8i) 
Salicylic  acid 
Mb 


N 

0.4 

0.6 

0.8 

1.0 

1.4 


Xi 

31.6 

32.9 

34.2 
35.o 

38.2 


C7H7NO  (152) 
Benzamide 


0 

4 

30 

3 

0 

6 

CO 

O 

1 

0 

8 

29 

9 

1 

0 

29 

6 

1 

3 

29 

3 

C7H7NO  (153) 
Form  anilide 


0.2 

0.4 

0.6 


32,i 

30.4 

30.5 


C7H7N02  (152) 

Salicylamide 


0.4 

0.6 

0.8 


33.6 
35.1 

36.6 


C7H8N20  (153) 
Phenylurea 
0.2  28.6 

0.4  26.2 

0.6  23.8 

C8H803  (176) 
AMandelic  acid 
0.2  |  29.5 

C8H803  (176) 
dZ-Mandelic  acid 


0.15 

0.2 


22.8 

30.8 


C8H9NO  (152) 
Acetanilide 


0.4 

0.6 

0.8 


32.1 
33.3 

34.1 


CsHgNO  (153) 
Phenylacetamide 
0.4 
0.6 
0.7 


28.3 
27.6 

27.3 
C8H9N02  (153) 

Glycolanilide 


0.3 
0.4 
0.6 
C8Hi20 


29.4 

29.5 
29.7 

(221) 


Dimethyl  acetyl- 
malate 

0.2  25.5 

0.4  28.5 

0.6  29.8 

0.7  30.3 

CsH1406  (221) 
Diethyl  malate 


0.2 

0.4 

0.6 


23.5 

27.4 

28.9 


C8Hm06. 

N 

0.8 

1.0 


-( Gont’d ) 
Mb 

Xi 

29.8 

30.5 


C8Hh06  (221) 
Diethyl  tartrate 


0.2 

0.4 

0.6 

0.8 


23.5 

27.4 
28.7 

29.5 


CsHuNO  (153) 
Methylacetanilide 
30.4 
30.3 
30.  o 


0.3 
0.4 
0.6 

C9HuN02  (153) 
Lactanilide 


0.4 

0.5 

0.6 


30.6 

30.3 

30.1 


C9HnN02  (153) 
Phenylurethane 


0.2 

0.4 

0.6 

0.7 


32.3 
31.9 
31.6 

31.4 


C9H22BrN  (270) 
Tripropyl- 
ammonium  bromide 
C,,H22C1N  (2  70) 
Tripropyl- 
ammonium  chloride 
C10H7NO2  (142) 
1-Nitronaphthalene 


0.15 

0.16 


28.7 

28.2 


C10HS  (18) 
Naphthalene 


0.4 

0.6 

0.8 

1.0 

1.5 

1.8 


28.6 

27.7 

27.2 

26.8 

26.2 
26.o 


C10H10O4  (81) 
Resodiaceto- 
phenone 


0.1 

0.3 


31.5 

29 


C10H13NO  (153) 
Ethylacetanilide 


0.2 

0.4 

0.6 


30.1 

29.8 

31.7 


C10H16N2O3  (100) 

Bornylene  nitrosite 


0.1 

0.2 


17.4 

18.6 


C10H16O  (18) 
Camphor 


0.2 

0.4 

0.6 

0.8 

1.0 

1.5 


29.4 
29.2 
28.9 

28.7 

28.4 

27.8 


A 


0.2 

0.4 

0.6 

0.8 

1.0 


Ci2H,o  (81) 
Diphenyl 
Mb 

Xi 

29.5 


30. o 
30.4 
30.9 
31 . 3 


CuH.oN,  (139, 
180) 

Azobenzene 


0.14 

0.37 


30.6 

28.9 


C12H„N  (139) 
Diphenylamine 


0.3 

0.5 


28.9 

29.9 


C12H28IN  (214) 
T etrapr  opy  lam  - 
monium  iodide 


0.1 

0.2 

0.3 


32.5 

29.3 

26.0 


C12H28N203  (214) 
Tetrapr  opy  lam  - 
monium  nitrate 


0.2 

0.4 

0.6 

0.8 


30. o 
25.0 
23.2 
22.o 


CuHnNO  (152) 
Benzanilide 


0.4 

0.6 


31.9 

31.5 


C,3H12N20  (153) 
Diphenylurea 
0.15  |  29.2 

CI4H10O2  (125) 
Benzil 

0.1  J  26.8 

0.2  |  27.6 

0.3  |  28.4 

C16H34BrN  (270) 
Triamylamm  onium 
bromide 
C16H34C1N  (270) 
Triamylammonium 
chloride 

C16H34N2S  (270) 
Triamylammonium 
thiocyanate 
C19H21N06  (240) 
Trimethylcolchi- 
cinic  acid 


0.05 

0.1 


31.2 

31.1 


C20Hi„Br4O4  (155) 
Tetrabromophenol- 
phthalein 
C20H44IN  (270) 
Tetraamyl- 
ammonium  iodide 
C22H  42  0  3  (  2  2  2) 
Isobutyl  ricinoleate 


0.2 

0.4 


30.  o 
29.5 


C24H24N2  (236) 
Dibenzyltetra- 
hydrodipyridyl 
Mb 


N 

0.04 

0.06 

0.07 


Xi 

30.i 

31.6 

32.4 


C6iH9806  (222) 
Tripalmitin 


0.02 

0.04 

0.06 

0.08 

0.1 

0.15 


ol 

3o 

3o 

29 

29 

27 


C67H„„06  (222) 
Tristearin 


0.02 

0.04 

0.06 

0.08 


33 

32 

31 

28 


Cdl2  (H4) 


0.1 

0.2 

0.3 

0.4 


24.0 

22.8 

22.o 

21.4 


HgCl2  (H4) 


0.2 

0.3 

0.4 


30.6 

30.5 

30.4 


CuCl2  (144) 
FeCls  (264) 
0.07 
0.1 
0.15 


34.4 

33.7 

30.2 


CrCl3.6H20  (green) 

(I77) 


(215) 


0.2 

0.4 


26.4 

28.3 


C6H16BOs  (85) 
Mannitoboric  acid 


0.26 

22.6 

LiCl  (78) 

LiNO 

3  (U9) 

0.1 

24.2 

0.2 

20.6 

0.3 

18.5 

0.4 

17.4 

0.5 

16.4 

1.0 

14.2 

Nal  (147) 

0.1 

28.7 

0.2 

29.1 

0.4 

29.8 

0.6 

30.6 

0.8 

31.4 

*  Stable,  high  melting 
form. 


0.02 

33.0 

1 

0.04 

30.5 

0.1 

0.06 

29.0 

0.2 

0.08 

26.5 

0.3 

MoO(OH)2C12 

0.4 

C3H6O2 

Propionic  acid 
Tb  =  414.2 
kB  =  47.4 
Cf,H4N204*  (29) 
Dinitrobenzene 


C12H„N  (29) 
Diphenylamine 


0.1 

0.2 

0.3 

0.4 

0.5 


47 

46 

46 

45 

4.5 


C13H)0O  (29) 
Benzophenone 


0.04 

0.1 

0.2 

0.3 


45.0 

44. 2 
42.4 

40.2 


C„H„NO  (29) 
Benzanilide 


0.05 

0.1 

0.2 

0.3 

0.4 


47 

46 

45 

44 

44 


C14H,o02  (29) 
Benzil 


0.05 

0.1 

0.2 

0.3 

0.4 


47.4 
46.2 
44.0 
41 . 7 

39.4 


C14H10O2  (34) 
Benzil 
Mb 


N 

0.1 

0.2 


NaC3H502  (29) 
nate 
50.9 
51.2 
51.6 
52,o 

*  The  isomer  used  is 
not  given. 

C3H6O2 

Ethyl  formate 
Tb  =  327.4 
kB  =  29.9  • 
C7H602  (34) 
Benzoic  acid 


0.2 

0.3 

0.5 

0.9 


28.4 

28.9 

29.2 

29.2 


C10H16O  (34) 
Camphor 


0.3 

0.5 

0.7 


29.6 

28.9 

28.i 


C13H10O2  (34) 
Phenyl  benzoate 


0.1 

0.3 

0.5 

0.7 


29.6 

29.2 

28.7 

28.3 


Xi 

29.4 

28.9 


N 

Mb 

0.3  28.5 

Xi 

0.1 

57.9 

0.2 

56.2 

0.3 

55.2 

C3H6O2 

0.4 

54.3 

Methyl  acetate 

Tb  =  330.2 
lcB  =  27.9 
BiCl3  (195,  202) 


0.05 

0.1 

0.15 


43.1 
40. 0 

37.1 


C6H3N307  (270) 
Picric  acid 
C7H602  (34) 
Benzoic  acid 


0.1 

29.6 

0.2 

29.7 

0.3 

29.8 

0.4 

29.8 

0.5 

29.9 

0.6 

30. 0 

C10H 

(202) 

Naphthalene 

0.1 

27.9 

0.2 

27.6 

0.3 

27.5 

0.4 

27.3 

0.5 

27.1 

0.6 

26.9 

C10H16O 

(34,  202) 

Camphor 

0.1 

27.2 

0.3 

27.2 

0.5 

27.1 

0.7 

27.1 

1.0 

27.0 

c12h„n 

(34,  202) 

Diphenylamine 

0.2 

27.8 

0.4 

27.8 

0.6 

27.7 

0.8 

27.7 

1.0 

27.6 

1.2 

27.6 

1.4 

27.5 

CisHio 

02  (34) 

Phenyl  benzoate 

0.1 

27.8 

0.3 

27.5 

0.5 

27.1 

0.7 

26.8 

Ci4Hi0O2 

(34,  202 

Benzil 

0.05 

28.0 

0.1 

27.9 

0.2 

27.6 

0.3 

27.1 

0.5 

26.3 

0.6 

25  s 
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INTERNATIONA*.  CRITICAL  TABLES 


C3H60  2.-(Cont’d) 
C15H34BrN*  (270) 
Triamylammonium 
bromide 

C16H34C1N*  (270) 
Triamylammonium 
chloride 

C15H34FN*  (270) 
Triamylammonium 
fluoride 

C,cH34N2S*  (270) 
Triamylammonium 
thiocyanate 

C1SH31N407*  (270) 
Tetrapropyl- 
ammonium  picrate 

C20H44IN*  (270) 
Tetraamyl- 
ammonium  iodide 


SnCl2 

(195, 

202) 

N 

A  tB 

X 1 

0.05 

49.2 

0.1 

46.2 

0.15 

43.3 

0.2 

40.4 

Zn(N03)2 

(195,  202) 

0.05 

34.6 

0.1 

32.6 

0.15 

30.6 

0.2 

28.5 

0.25 

26.5 

Cdl2 

(X 

95, 

202) 

0.01 

59.5 

0.02 

58.0 

0.03 

56.6 

0.04 

55.1 

HgCl2 

(195 

,  202) 

0.05 

31.7 

0.1 

31.4 

0.3 

30.7 

0.5 

30.4 

0.7 

30.3 

HgBr: 

(195 

,  202) 

0.05 

34.4 

0.1 

32.9 

0.2 

31.6 

0.3 

31.3 

0.4 

31.0 

0.5 

30.8 

Hgl2 

(195, 

202) 

Hg(CN)2 

(195,  202) 

0.04 

28.i 

0.05 

28.4 

0.06 

28.7 

CuCl2  (195 

,  202) 

CuBr2  (195) 


CoBr2  (195,  202) 

0.05 

58.3 

0.1 

53.5 

0  15 

48.7 

0.2 

44 . 0 

Co(N03)2 

(195,  202) 

N 

A  tB 

Xi 

0.02 

50.6 

0.05 

46.4 

0.1 

39.1 

0.15 

31.9 

Ca(N03)2 

(195,  202) 

0.02 

48.6 

0.05 

44 . 7 

0.1 

38.0 

0.15 

31.5 

0.2 

25.0 

0.25 

19.6 

Bal2 

(195) 

0.02 

54.3 

0.05 

44 . 5 

0.08 

34.7 

0.1 

28.0 

LiCl  (195) 

0.03 

36.9 

0.04 

31.2 

LiBr  (195,  202) 

0.1 

47.3 

0.2 

40.3 

0.4 

32.5 

0.6 

28.8 

0.8 

26.7 

1.0 

25.5 

Lil  (195,  202) 

0.05 

50.2 

0.1 

44 . 3 

0.15 

40.7 

0.2 

38.3 

0.25 

36.4 

LiCNS  (195,  202) 


0.02 

56.7 

0.05 

51.6 

0.08 

46.4 

0.1 

42.8 

NaCNS 

(195,  202 

0.02 

50.8 

0.05 

46.6 

0.08 

42.3 

0.1 

39.3 

0.12 

36.6 

KCNS  (195,  202) 


0.02 

50.6 

0.04 

48.3 

0.05 

47.3 

*  Associated. 


C3H7Br 

n-Propyl  bromide 
Tb  =  344.0 
kB  =  29.5 


C7Ho02  (266,  267) 
Benzoic  acid 


0.1 

19.4 

0.5 

18.3 

1.0 

17.0 

CsHsNO  (266,  267) 

Acetanilide 

0.3 

21.4 

0.5 

19.0 

1  0 

13.6 

CioHisBrO* 

Bromocamphor 


(266 

267) 

N 

A  tB 

Xi 

0.1 

29.6 

0.5 

30.3 

0.7 

30.6 

*  The  isomer  used  is 
not  given. 


c3h8o 

n-Propyl  alcohol 
Tb  =  370.9 
kB  =  27.o 
C3H7N02  (201) 
Urethane 


0.1 

25.2 

0.2 

25.2 

0.4 

25.1 

0.6 

25.0 

0.8 

24.9 

1.0 

24.8 

1.2 

24.7 

C6H3N307  (265) 

Picric  acid 

0.3 

25.1 

0.5 

24.1 

1.0 

21.5 

1.5 

19.0 

C6HcN 

202  (34) 

p-Nitroaniline 

0.2 

25.1 

0.5 

25.7 

0.8 

26.2 

1.0 

26.s 

C7H602  (34) 
Benzoic  acid 


0 

1 

25 

7 

0 

2 

25 

9 

0 

4 

26 

3 

0 

6 

26 

7 

0 

8 

26 

8 

1 

0 

26 

9 

C7H603  (192) 
Salicylic  acid 


0 

1 

29 

3 

0 

2 

29 

4 

0 

4 

29 

6 

0 

6 

29 

8 

0 

8 

30 

1 

1 

0 

30 

5 

1 

2 

30 

9 

C8H803  (34) 


Anisic  acid 


0.2 

27.7 

0.3 

27.5 

0.6 

27.1 

0.8 

26.9 

1.0 

26.8 

CioHf 

(20!) 

Naphthalene 

0.1 

24.0 

0.2 

23.6 

0.4 

22.9 

0.6 

22.4 

0.8 

22.0 

1.0 

21.6 

1.2 

21.3 

CI0H16O  (34) 

C7He02.— 

—(Cont’d) 

Camphor 

N 

A  tB 

N 

MB 

X\ 

Xi 

0. 1 

26.2 

0.1 

24.4 

0.2 

26.4 

0.2 

24.4 

0.3 

26.6 

0.4 

24.4 

0.5 

27.1 

0.6 

24.4 

0.8 

27.7 

0.8 

24.4 

1.0 

28.2 

1.0 

24.4 

C7H7NO  (34) 

Ci2Hio  (201) 


Acenaphthene 

0.1 

24.9 

0.2 

24.5 

0.3 

24.1 

0.4 

23.8 

0.5 

23.5 

0.6 

23.3 

0.7 

23.1 

CI4HI0O2  (34) 

Benzil 

0.05 

29.8 

0.1 

29.1 

0.2 

27.7 

0.3 

26.6 

0.4 

25.7 

0.5 

25.1 

0.7 

24.1 

LiCl  (192) 

0.9 

24.8 

1.0 

26.5 

1.1 

28.5 

1.2 

30.8 

LiC7H503  (192) 

Sahcylate 


Formanilide 


0.1 

0.2 

0.3 

0.5 

0.8 


24.1 

23.8 
23.4 

22.8 
21.8 


C10H8  (34) 
Naphthalene 


0.1 

0.2 

0.3 

0.5 


27.2 

27.2 

27.2 

27.2 


C10H16O  (34) 
Camphor 

27.5 
27.5 
27.5 
27.5 


0.1 

0.2 

0.5 

0.6 


C10H20O  (34) 
Menthol 


0.1 

0.2 

0.3 

0.4 


27.3 

27.2 

27.1 

26.9 


C14H10O2  (30) 
Benzil 


0.1 

15.9 

0.2 

15.9 

0.4 

15.8 

0.7 

15.3 

1.0 

15 

Nal 

(192) 

0.2 

29.4 

0.4 

29.5 

0.7 

29.5 

1.0 

29.6 

C3HS0  (173) 
Isopropyl  alcohol 
Tb  =  355.4 
kB  =  21.5* 

*  Calculated  from  the 
average  of  results  ob¬ 
tained  by  using  aniline, 
benzanilide  and  dimeth- 
ylaniline  as  solutes.  No 
experimental  data  given. 


0.1 

24.7 

0.2 

25.7 

0.3 

26.7 

C4H6O3 

Acetic  anhydride 
Tb  =  412.7 
kB  =  36 

C14H10O2  (44) 
Benzil 


0.02 

36 

0.05 

36 

0.1 

35 

0.15 

35 

C4H8O2 

n-Butyric  acid 
Tb  =  436.6 
kB  =  44.8 
C7H5Br02  (29) 
p-Bromobenzoic 
acid 


C3H8C>2 

Methylal 
Tb  =  317 
kB  —  27.4 


0.1 

0.2 

0.3 


I2  (30) 

25.8 

26.8 
27.9 


C7H602  (34) 
Benzoic  acid 


0.1 

0.2 

0.5 

0.8 


43.6 

42.8 

40.4 

38.o 


C12H„N  (29) 
Diphenylamine 


0.1 

0.2 

0.35 

C13HnNO 


44.2 

43.5 

42.4 

(29) 


Benzanilide 


CnHnNO.— (Cont'd) 


N 

Mb 

Xi 

0.1 

43.1 

0.2 

41.6 

0.3 

40. 0 

0.5 

36.9 

Cl4H|0 

02  (29) 

Benzil 

0.2 

42.0 

0.3 

40.4 

0.5 

37.1 

NaC4H702  (29) 

n-Butyrate 

0.1 

47.1 

0.2 

49.3 

0.3 

49.4 

C4Hg02 

Ethyl  acetate 
Tb  =  350.2 
kB  =  31 


I2  (30) 


0.05 

0.1 

0.2 

0.3 


32.4 
32.7 

33.4 
34.1 


CelLcOo  (221) 


Dimethyl  malate 


0.1 

25.5 

0.2 

27.7 

0.3 

28.7 

0.5 

29.9 

0.7 

30.4 

1.0 

30.5 

CelLoOa  (221) 

Dimethyl  tartrate 


0.1 

0.2 

0.3 

0.4 


23.4 

24.6 

25.0 

24.2 


C7He02  (34) 


Benzoic  acid 


0.2 

32.1 

0.4 

31.6 

0.6 

31.2 

0.8 

31.i 

1.0 

31.0 

1.3 

31.0 

C8H1206  (221) 

Dimethyl  acetyl- 
malate 


0.2 

27.8 

0.3 

28.4 

0.5 

29.6 

0.7 

30.4 

1.0 

30.8 

1.1 

30.9 

CsH1405  (221) 

Diethyl  malate 

0.2 

26.8 

0.3 

28  2 

0.5 

29  3 

0.7 

29.9 

CgHiaOe  (221) 

1  Diethyl  tartrate 


N 

A  tB 

Xi 

0.1 

27.0 

.  0.2 

28.5 

0.3 

28.9 

0.5 

29.3 

0.7 

29.3 

C10H 

8  (34) 

Naphthalene 

0.2 

31.7 

0.5 

31.5 

0.7 

31.3 

1.0 

31.1 

C10Hi6O  (34) 
Camphor 


0 

1 

30 

9 

0 

2 

30 

7 

0 

4 

30 

3 

0 

6 

30 

0 

0 

8 

29 

6 

C10H2„O  (34) 


Menthol 


0.1 

0.3 

0.5 

0.7 


33.4 

32.6 

31.7 

30.8 


C14H10O2  (30,  34) 
Benzil 


0 

1 

30 

4 

0 

.2 

31 

2 

0 

3 

31 

8 

0 

5 

31 

0 

0 

.7 

30 

2 

0 

8 

29 

8 

HgCl 

(254) 

HgBr 

(254) 

Hgl2 

(254) 

C-iHgBr 

Isobutyl  bromide 
Tb  =  364.6 
kB  =27.0 
C8H8NO  (267) 
Acetanilide 


0.2 

25.8 

0.5 

22.1 

0.8  ; 

18.6 

C.oHg 

(267) 

Naphthalene 

0.1 

26.8 

CioHisBrO* 

Bromocamphor 


(266 

267) 

0.24 

27. 

6 

0.4 

29. 

0 

0.6 

30. 

7 

0.8 

30. 

9 

c7h6o 

2  (267) 

Benzoic  acid 

0.24 

27. 

1 

0.6 

25. 

0 

1.2 

23. 

8 

*  The  isomer  used  is 
not  given. 


C4H10O 

Ethyl  ether 
Tb  =  307.6 
kB  =  29.2 


I2  (18,  103,  136) 

N 

Ata 

Xi 

0.1 

29.0 

0.3 

29.0 

0.5 

29.0 

1.0 

28 

1.4 

27 

1.6 

26 

POCI3  (167) 

0.1  32.1 

0.2  31.1 


SbCl 

0.1 

0.3 

0.5 

0.8 


(143) 

28.4 

27.6 

26.9 

25.8 


BiCl; 

0.15 

0.2 

0.3 

0.4 

0.5 


(190) 

23.9 

22.3 
20.1 
18.7 

17.4 


CHNS  (256) 
Thiocyanic  acid 


0.2 

0.5 


26. 

27 


C2H2CI3NO  (152) 

Trichloroacetamide 


0.6 

0.8 

1.0 


26.7 

26.6 

26.6 


C2H3C12N0  (152) 

Dichloroacetamide 


0.2 

0.3 

0.5 


24.0 

23.6 

22.6 


C2H3d02  (206) 
Chloroacetic  acid 


0.1 

0.2 

0.4 

0.6 


30.2 
30.5 
30.9 

31.3 


C2H3d302  (65) 
Chloral  hydrate 


0.1 

0.2 

0.4 

0.6 


29.2 

29.2 

29.3 

29.4 


C2H4C13N0  (5) 


Chloral  ammonia 


0.05 

0.1 

0.15 

0.2 


24.0 

23.0 

21.4 

18.3 


C3H4Br202*  (206) 

1,  2-Dibromopropi- 
onic  acid 


0.1 

0.2 

0.3 


33.7 
33.7 
33  7 
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C3H4C13N02  (152) 
Trichlorolactamide 
Ate 


N 

0.4 

0.5 

0.7 

0.9 


Xi 

19.8 
19.2 

17.8 
16.5 


C3H404  (18) 
Malonic  acid 
0.2  ]  27.4 

C3H7NO  (153) 
Propionamide 
0.16  28.0 

0.18  23.8 

C3H7N02  (153) 

Urethane 


0.35 

0.4 

0.45 


26.8 

26.2 

25.5 


C4H7C1302  (65) 
Chloral  alcoholate 


0.1 

0.2 

0.4 


2s 

2s 

28.7 


C6H4Br2t  (65) 
Dibromobenzene 


0.1 

0.3 

0.5 

0.7 


30.3 

29.9 

29.5 

29.1 


C6H60  (16) 
Phenol 

0.5  |  28.6 

C6H602  (is) 
Catechol 
0.2  |  29.9 

C6H602  (16) 
Hydroquinol 
0.17  j  28.1 

C6Hr,02  (21,  23) 
Resorcinol 


0.1 

0.3 

0.5 

0.6 


28.7 

28.o 

27.3 

26.3 


C6H603  (16,  18) 
Pyrogallol 
0.15  |  28.0 

C6H7N  (16) 
Aniline 


0.2 

0.25 


28.6 

28.7 


CeHnNO  (153) 

Isobutylacetamide 
0.15  |  22.7 

c7h6o2 

Benzoic  acid 
(16,  18,  139,  231) 


0.1 

0.3 

0.5 

1.0 

1.8 


29.3 
28.8 

28.4 
27.2 

26.5 


C7H603  (I7.  18,  139) 

Salicylic  acid 
AtB 


N 

0.1 

0.2 

0.3 


Xi 

29.5 
30. 0 
30.4 
C7H7NO  (153) 
Formanilide 


0.25 

0.3 


26.9 

25.4 


C7H7N02  (152) 
Salicylamide 
0.15  27.3 

0.2  27.4 

0.25  27.5 

C7H9N  (231) 
p-Toluidine 

32.4 

32.1 

31.5 

31.2 

n'-U3'~'2  (255) 
Amyl 

trichloroacetate 
0.1  I  34.1 

0.4  I  30. 0 

C8H9NO  (152) 
Acetanilide 


0.7 
1.0 
1.5 
1.8 
C7HuC1302 


0.15 

0.2 


23.1 

23.1 


C8H9NO  (16) 
Acetophenone  oxime 
0.16  |  28.2 

C8H9N02  (153) 
Glycolanilide 
0.12  |  28 

C8H10O  (16) 
Phenetole 
0.4  |  29.3 

C8H1404  (19) 
Tetramethylsuccinic 
acid 


0.05 

0.1 


31.3 

31.8 


C8H1404  (19) 
Trimethylglutaric 
acid 

0.08  |  28.7 

C9H7N  (139) 
Quinoline 


0.2 

0.3 

0.5 

0.7 


30.1 
29.8 

29.2 
28.6 


C9HI0O2  (16,  139) 

Ethyl  benzoate 
29.1 
29.1 


0.3 
0.4 

C9H„NO  (153) 
Methylacetanilide 


0.3 

0.4 


29.0 

28.8 


C9HnN02  (153) 
Lactanilide 


0.35 

0.4 

0.45 


24.5 

23.5 

22.5 


C9HnN02  (153) 
Phenylurethane 
Ate 


N 

0.4 

0.5 

0.6 


Xi 

28.9 
29.4 
29.8 

C9H12C1N02  (228) 
p-Toluidine 
chloroacetate 


0.07 
0.1 
0.12 
C10H8  (18 


56.1 

52.3 

49.8 

31,  112) 


Naphthalene 


0.1 

0.3 

0.5 

1.0 

2.0 


29.0 

29.5 

29.8 

29 

27 


C10H13NO  (153) 
Ethylacetanilide 
0.5  28.8 

0.6  28.9 

CI0H14O  (18,  139) 

Thymol 

0.1  !  29.6 

0.2  j  30.4 

0.3  |  31.2 

C10H16O  (103) 
Camphor 


0.1 

0.2 

0.3 

0.4 


28.6 

28.7 

28.8 
28.9 


CnH1603  (64) 
Camphocarboxylic 
acid 


0.2 

0.5 

0.8 

1.0 


23.0 

23.0 

23.0 

21.8 


C12H10N2  (139,  180) 
Azobenzene 


0.25 

0.3 


28.2 

29.0 


C12H„N  (139,  231) 
Diphenylamine 


0.1 

0.3 

0.5 

1.0 

1.3 


30.9 

30.8 

30.7 

30.4 

30.3 


Cl3H10O§  (16) 
a-Benzophenone 
0.15  i  27.6 


(18, 


Ci4H10O2 

22,  31, 

Benzil 


139) 


0.1 

0.3 

0.5 


29.5 

29.1 

28.7 


C16H2603  (64) 
Amyl  campho- 
carboxylate 
0.32  I  28.6 


C20H30O2  (6,  216) 
Pinabietic  acid 
A  tB 


N 

0.1 

0.2 


X\ 

29.4 

28.o 


C21H36N407  (228) 
Triamylammonium 
picrate 


0.06 

0.1 


24.2 

17.0 


SnC4H10I2  (238) 
Diethyl  iodide 
0.05  )  26.0 

0.1  27.0 

0.2  J  27.2 

SndHu  (258) 

Triethyl 


0.05 

0.1 


20 

17 


ZnCl2  (143) 


0.3 

0.5 

1.0 


16.4 

12.9 

8.4 


HgCl2  (143,  263) 


0.07 

0.2 


28.6 

22 


Fed3  (24>  143) 


0.2 

0.3 

0.5 

0.8 


29.2 

29.0 

28.5 

27.9 


MoO(OH)2Cl2  (215) 


0.05 

0.1 

0.2 


29.4 

28.5 
26.9 


U02(N03)2.6H20 

(143) 

*  Stable,  high  melting 
form. 

I  The  isomer  used  is 
not  given. 

§  (3-form  gives  sama 
result. 

C4H10O 

Isobutyl  alcohol 

c10h20o  (34) 

Menthol 
Tb  =  380.4 
kB  =  28.3  _ 


0.1 

0.2 

0.5 

0.8 


28.i 

28.o 

27.8 

27.5 


C14H804  (34) 
Alizarin 

0.047  |  28.8 

C14H10O2  (34) 
Benzil 


0.1 

0.2 

0.3 

0.4 

0.5 


27.8 
27.3 

26.9 
26.5 
26o 


Lid  (2ii) 


0.5 

1.0 

1.3 

1.6 


26.9 

29.7 

30.2 

29.0 
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C4H10O. 

-( Cont’d ) 

LiBr  (2H) 

N 

Ats 

Xi 

0.1 

27 

0.4 

25.4 

0.5 

25.7 

0.7 

26.3 

Lil 

(2H) 

0.1 

26.5 

0.2 

25.0 

0.3 

24.9 

0.5 

25.7 

LiNO 

8  (2”) 

0.1 

24.1 

0.2 

23.7 

0.3 

23.4 

0.5 

22.6 

C4H10O 

tert. -Butyl  alcohol 
Tb  =  355.9 
JcB  =  18* 

CH4N2S  (8) 
Thiourea 
0.1  17.8 

0.15  18.7 

C6H4Br2  (8) 
p-Dibromobenzene 


0.1 

19.5 

0.2 

20.7 

0.3 

21.9 

0.5 

24.2 

*  See  ternary  and  four- 
and  five-component  sys¬ 
tems. 


c4h10s 

Ethyl  sulfide 
Tb  =  364.7 
kB  =  35.8 


C12H„N  (238) 
Diphenylamine 


0.05 

0.1 

0.2 


36.1 

36.4 

37.0 


SnCl2  (238) 


0.1 

0.2 


38.9 

39.3 


SnBr2  (2  38) 


0.05 

0.1 

0.15 

Cdl2 

0.05 

0.1 

0.2 


35.5 

41.o 

43.0 

(238) 

35.5 

35.7 

36.0 


HgCl2  (238) 


0.1 

0.2 

0.3 


35.6 
35.2 

34.7 


Hgl2 

0.05 

0.1 

0.15 


(238) 

35.4 

36-1 

36.8 


HgCHsCl  (238) 


N 

Ats 

Xi 

0.1 

35.8 

0.2 

36.1 

0.25 

36.3 

HgCH 

3I  (238) 

0.1 

36.i 

0.2 

36.5 

0.3 

36.9 

CuCl  (238) 

0.05 

29.3 

0.1 

28.3 

0.2 

26.3 

0.4 

22.4 

CuBr  (2  38) 

0.1 

23.4 

0.2 

23.5 

0.3 

23.6 

0.4 

23.7 

c6h5n 

Pyridine 
Tb  =  388.4 
ks  —  36 J 
C4H604  (106) 
Succinic  acid 


0.1 

34.7 

0.2 

35.8 

0.4 

38.2 

0.7 

41 . 6 

c4h6c 

6  (1°5) 

Tartaric  acid 

0.1 

34.8 

0.4 

35.3 

0.8 

35.9 

C4H12C1N  (214) 

Diethylammonium 

chloride 


0.1 

34.6 

0.3 

35.i 

0.5 

35.6 

0.6 

35.9 

C6H3N307  (245) 

Picric  acid 

0.15 

47.2 

0.2 

47. 3 

0.25 

47.9 

0.3 

49.4 

C6H602  (105) 

Resorcinol 

0.05 

36 

0.2 

37.6 

0.4 

39.9 

Cr,H16ClN  (214) 


Triethylammonium 

chloride 


0.1 

34.6 

0.2 

34.9 

0.26 

35.0 

C7He03 

105,  191 

Salicylic  acid 

0.05 

37.0 

0.1 

37.2 

0.3 

38.o 

0.5 

38.9 

0.9 

40.5 

C7H9N  (184) 


p-Toluidine 


N 

Mb 

Xi 

0.1 

38.9 

0.2 

39.1 

0.5 

39.9 

0.8 

41.0 

1.0 

41 . 8 

C8H20IN  (2  30) 
Tetraethyl- 


ammonium  iodide 


0.025 

28.2 

0.05 

25.8 

Ci0HsO  (105) 

d-Naphthol 

0.1 

36.6 

0.2 

36.9 

0.35 

37.5 

0.5 

38.3 

0.7 

39.5 

C12H6N7012  (245) 
Hexanitrodiphenyl- 
amine 


0.05 

0.1 

0.15 


49.5 

58.2 

63.4 


C12H10  (184) 
Diphenyl 


0.2 

42 

0.3 

42.3 

0.4 

42.5 

0.6 

42.8 

0.8 

43.1 

c12h„ 

N  (230) 

Diphenylamine 

0.1 

37 

0.3 

37 

0.6 

37 

C13IL0 

O  (105) 

Benzophenone 

0.1 

39.9 

0.2 

39.5 

0.3 

39.1 

0.5 

38.6 

C14H10  (169) 

Anthracene 

0.01 

36 

0.02 

35.6 

0.04 

34.4 

C14H10  (230) 

Phenanthrene 

0.1 

33.7 

0.2 

34.0 

0.3 

34.3 

0.4 

34.6 

0.5 

35.0 

C14HI0O2  (191) 


Benzil 


0.1 

33.0 

0.2 

33.8 

0.3 

34.3 

0.4 

34.6 

0.5 

35.0 

0.6 

35.2 

Cl8H20N2O4  (105) 

Tartaric 

ditoluide 

N 

Ats 

Xi 

0.05 

36 

0.1 

36 

C19H16  (184) 
Triphenylmethane 

0.05 

39 

0.1 

39.3 

0.2 

39.5 

0.3 

39.8 

0.5 

40.5 

C19H18Ou  (191) 

Euxanthic  acid 

C20H16IN  (95) 
JV-Methylphenyl- 
acridinium  iodide 
0.04  36.3 

0.08  37.8 

c,3h24o6  (191) 


Mangostin 


0 

.05 

32 

5 

0 

.1 

31 

8 

0 

.15 

31 

3 

SnCl 

(238) 

0 

.05 

39 

0 

.1 

38 

0 

.2 

37 

SnBr 

(238) 

0 

02 

40 

2 

0 

05 

40 

1 

0 

08 

40 

0 

0 

.1 

39 

8 

0 

.15 

38 

6 

Pb(NO 

3)2  (238) 

0 

04 

36 

4 

0 

08 

36 

0 

12 

35 

ZnCl 

(238) 

0 

05 

42 

1 

0 

1 

41 

0 

0 

15 

39 

9 

0 

2 

39 

0 

ZnBr 

(238) 

0 

05 

47. 

0 

0 

1 

47. 

0 

0 

15 

47. 

0 

Cdl2 

(238) 

0 

02 

35. 

9 

0 

05 

39. 

2 

0 

08 

42. 

5 

HgCl2  ( 

194,  230) 

0 

05 

34. 

2 

0 

1 

34. 

6 

0 

2 

35. 

5 

0 

5 

38. 

2 

0 

7 

40. 

0 

0 

9 

41. 

8 

HgBr2  (2  30) 

0 

05 

33. 

2 

0 

1 

33. 

5 

0 

2 

34. 

2 

0. 

3 

35. 

0 

0. 

4 

35. 

9 

0. 

5 

36. 

9 

0. 

6 

37. 

9 

Hgl2  (230) 


N 

AtB 

Xi 

0.1 

35.0 

0.2 

35.7 

0.3 

36.3 

0.4 

36.9 

0.5 

37.6 

Hg(CN),  (230) 

0.05 

34.2 

0.1 

34.8 

0.2 

36.2 

0.4 

38.5 

0.5 

39.6 

0.7 

41.5 

HgC2H6Cl  (230) 

0.1 

34 

0.2 

34.3 

0.4 

35.1 

0.6 

36.0 

CuCl  (238) 

0.05 

31.5 

0.1 

31.6 

0.2 

31.7 

0.3 

30.8 

CuCl2 

*  (238) 

0.1 

37.9 

0.2 

37.6 

0.3 

37.3 

CuBr  (238) 

0.04 

36.8 

0.08 

36.9 

0.15 

37.1 

0.2 

37.2 

CuCN  (238) 

0.01 

19.5 

0.03 

19.3 

0.05 

19.1 

0.1 

18.8 

0.15 

18.5 

AgNO 

3  (194) 

0.1 

30.6 

0.25 

28.0 

0.4 

26.9 

0.5 

26.9 

0.7 

27.3 

0.9 

28.3 

1.0 

29.6 

AgCN  (194) 

0.05 

22.4 

0.12 

23 

AgCNS  (194) 

0.02 

36.3 

0.05 

34.9 

0.1 

32.8 

FeCl2’ 

(238) 

0.02 

43.0 

0.05 

45 

FeCl3  ( 

77,  238) 

0.05 

42.3 

0.1 

42,o 

0.3 

40.8 

0.5 

39.6 

0.7 

38.4 

0.9 

37.3 

CoCl 

*  (238) 

N 

AtB 

Xi 

0.03 

38.4 

0.05 

39.0 

0.08 

39.9 

0.1 

40.4 

CoBr 

(238) 

0.02 

40.2 

0.05 

39.7 

0.08 

39.3 

0.1 

39.1 

0.15 

38.7 

A1CL 

(238) 

0.05 

40. 0 

0.08 

40.1 

0.1 

40.2 

0.2 

40.9 

BeCh 

(184) 

0.1 

37.7 

0.2 

39.2 

0.3 

41 . 0 

0.4 

43.4 

*  Schroeder  (l94) 
failed  to  get  any  rise  in 
boiling  point. 

t  Samples  of  pyridme, 
unless  very  carefully 
purified,  show  unusually 
marked  anomalies  in 
boiling  pt.  It  is  recom¬ 
mended  that  the  constant 
be  determined  for  the 
particular  sample  em¬ 
ployed,  cf.  (l91).  Suit¬ 
able  solutes  are  anthra¬ 
cene,  diphenyl,  phen- 
anthrene  and  triphenyl- 
methane. 


c6h10 

Cyclopentane 


Tb  =  322.6 
ks  =  29.5 
CioHioO  (81) 
Benzylidene- 


acetone 


0.3 

0.5 

1.0 


27.7 
25.4 

21.7 


c10h14o2  (81) 

Resorcinol  diethyl 
ether 


0.5 

30.8 

1.0 

32.0 

1.5 

33.1 

c12h 

10  (81) 

Diphenyl 

0.3 

30.8 

0.5 

31.5 

0.7 

32.1 

0.9 

32.8 

C&Hjo 
d-Amylene 
Tb  =  309.5* 
ks  =  27.6 
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CaHCLOa  (255) 
Trichloroacetic  acid 


N 

A/s 

Xi 

0.1 

24.2 

0.2 

20.4 

0.3 

I8.1 

0.45 

16.8 

C2H2C1202  (255) 

Dichloroacetic  acid 

0.1 

8.2 

0.2 

7.9 

0.5 

7.3 

C7H602  (255) 

Benzoic  acid 

0.25 

13.1 

0.3 

13.5 

0.4 

14. 2 

C7H„C1302  (255) 

Amyl  trichloro- 


acetate 


0.05 

26.5 

0.1 

27.6 

0.2 

28.5 

0.6 

29.5 

0.9 

29.5 

CioH8 

(255) 

Naphthalene 

0.1 

27.8 

0.2 

28.o 

0.3 

28.2 

C5H10O 

Diethyl  ketone 
Tb  =  374.8 
kB  =  32 
C7H602  (268) 
Benzoic  acid 
0.64  |  31.4 

C10H8  (268) 
Naphthalene 
0.56  |  32.4 

C28H6604  (268) 


Polyheptaldehyde 


0.15 

67.2 

0.3 

64.6 

0.5 

60 

c5h10o 

Methyl  propyl 
ketone 
Tb  =  374.8 
Icb  ~~  38 
C7H602  (34) 
Benzoic  acid 


0.1 

41.1 

0.2 

40.3 

0.3 

39.5 

0.4 

38.7 

0.5 

37.9 

0.6 

37.1 

C14Hi0 

02  (34) 

Benzil 

0.1 

37 

0.2 

37.i 

0.3 

36.8 

c5h„n 

Piperidine 
Tb  =  378.9 
k/i  —  33.o 


C„Hi,N  (238) 
Diphenylamine 


N 

A  Zb 

Xi 

0.1 

32.8 

0.2 

33.5 

0.4 

34.6 

0.6 

35.5 

0.75 

35.9 

C14H10  (238) 

Anthracene 

0.1 

33.8 

0.2 

34.4 

0.3 

35.0 

ZnCl 

(238) 

0.05 

35 

0.07 

33.8 

0.1 

31.8 

0.2 

27.0 

CdBr 

2  (238) 

0.05 

33.0 

0.1 

32.3 

0.15 

31.7 

0.25 

30.1 

0.35 

28.4 

Cdl2 

(238) 

0.05 

36.4 

0.1 

35.4 

0.2 

33-6 

0.3 

32.2 

0.35 

31.6 

AgCl  (238) 

0.05 

14.7 

0.1 

14.5 

0.17 

13.5 

AgBr  (238) 

0.05 

14.4 

0.1 

14.5 

0.2 

14.7 

Agl  (238) 

0.03 

17.0 

0.09 

16.5 

AgNO 

3  (238) 

0.05 

33 

0.1 

27 

0.15 

22 

0.2 

20 

0.3 

16 

0.35 

15 

C0CI2 

(238) 

0.04 

30. 0 

c5h12o 

Isoamyl  alcohol 
Tb  =  403.6 
kB  =  30.5 
C4Hi2C1N  (214) 
Diethylammonium 
chloride 
C4H12C1N  (214) 
Isobutylammonium 
chloride 

c6h6o3  (211) 

Pyrogallol 
C.Hi«BrN  (214) 
Triethvlammonium 
bromide 


C6H16C1N  (214) 
Triethylammonium 
chloride 

C6H16IN  (214) 

Triethylammonium 

iodide 

C7H5N04  (208) 
o-Nitrobenzoic  acid 
A  tB 


N 

0.1 

0.2 

0.5 


Xi 

28.8 

28.8 

28.9 


C7H603  (3,  208) 
Salicylic  acid 


0.1 

0.2 

0.4 

0.6 


29.9 

31.0 

33.0 

35.1 


C7H1604S2  (208) 
Sulfonal 


0.1 

0.2 

0.3 


28.6 

28.5 

28.4 


C8H12C1N  (214) 

Ethylphenyl- 
ammonium  chloride 


0.2 

0.3 

0.4 

0.5 

0.7 


15.0 

I8.0 

18.4 

18.5 

18.6 


CsH20BrN  (214) 

Tetraethyl- 
ammonium  bromide 


0.2 

0.3 

0.5 


20.2 

20.2 

20.2 


C8H20C1N  (214) 

Tetraethyl- 
ammonium  chloride 


0.4 

0.6 

0.8 

1.0 


22.6 

25.1 

28.3 

31.4 


C8H20IN  (214) 

Tetraethyl- 
ammonium  iodide 
0.1  22.0 

0.2  17.6 

C9H802  (208) 
Cinnamic  acid 


0.1 

0.2 

0.3 

0.4 


30.9 

30.3 
29.8 

29.3 


C„H12IN  (214) 
IV-Quinoline  eth- 
iodide 

C12H„N  (208) 
Diphenylamine 
0.2 
0.3 
0.4 
0.6 


C12H28IN  (214) 
Tetrapropyl- 
ammonium  iodide 
C12H28N203  (214) 
Tetrapropyl- 
ammonium  nitrate 
ChH10O2  (34) 
Benzil 

A/s 


N 

0.1 

0.2 

0.3 


Xi 

30.8 
30.4 
29.6 
C14H10O9  (208) 
Tannin 


0.02 

0.05 

0.1 


27.2 

27.4 

27.8 


C20H24N2O2  (208) 
Quinine 

0.1  28.3 

0.15  27.8 

(C20H24N2O2)2- 
H2S04  (208) 
Quinine  sulfate 


0.01 

0.02 

0.05 

0.07 


34.2 

34.9 

36.8 

38.1 


LiCl  (211) 


0.1 

0.5 

1.3 


30.5 

30.9 

31.7 


LiBr  (2U) 


0.2 

0.3 

0.5 

0.7 


28.8 

28.1 

28.9 

31.1 


Lil  (211) 


0.1 
0.5 
0.9 
LiN03 
0.1 
0.2 
0.5 


26.0 

27.3 

28.6 

(211) 

26.7 
26.0 

23.7 


NaC5H„0  (208) 

Isoamylate 


0.2 

0.4 

0.6 


3i 

3s 

3s 


KC2H302  (208) 

Acetate 


0.2 

31.0 

0.3 

31.3 

0.5 

31.7 

c5h12o 

Zer/.-Amyl  alcohol 
Tb  =  374.9 
fcs  =  25.6 
C4H12C1N  (214) 
Diethylammonium 


N 


Ci4H,o02  (34) 
Benzil 

A/s 

Xi 

25.7 
25.9 
26.4 


0.15 

0.2 

0.25 


C6H5C1 

Chlorobenzene 
Tb  =  405.2 
kB  =  42 
C12HI0NO  (237) 
1-Benzoylpyridinium 
0.023  |  42.7 

C14H,„02  (237) 
Benzil 

0.027  |  41.7 


28.5 

chloride 

0 

W 

0 

28.8 

0.15 

24.8 

Phenyl  s 

29.0 

0.25 

22.5 

0.1 

29.5 

0.35 

21.i 

0.2 

CcH5N02 

Nitrobenzene 
Tb  =  484.0 
kB  =  42.6 
S8  (55) 


0.1 
0.2 
As40 
0.03 
0.05 


42.4 

42.0 

(55) 

36 

37 


CeH6N202  (55) 
m-Nitroaniline 


0.1 

0.2 

0.3 


44.6 

44.5 

44.4 


C8H403  (55) 
Phthalic 
anhydride 


0.1 

0.2 

0.5 


41.4 

41.6 

42.3 


C8H9NO  (55) 
Acetanilide 


0.1 

0.2 

0.35 

CloHio 


40.2 
40.2 
40.1 
04  (55) 


Dimethyl  tere- 
phthalate 


0.2 

0.3 


36 

37 


C12H9N  (9) 
Carbazole 


0.1 

0.2 

0.35 

0.5 


42.2 

42.2 

42.3 

42 . 4 


C12H„N  (55) 
Diphenylamine 
0.1  |  41.4 

C12H12N,  (9) 
Benzidine 


0.1 

0.2 

0.35 


39.6 

40.3 

41 . 6 
O3  (55) 

cylate 

36.6 

36.4 


C,4H802  (9) 
Anthraquinone 

N  AIb 


0.05 

0.1 

0.2 


Xi 

42 

42 

41 


ChH802  (55) 
Phenanthraquinone 


0.1 

0.2 


42.4 

42.3 


ChH804  (9,  55) 
Alizarin 


0.05 

0.1 


39.7 

40.2 


Ci4H,o  (9) 
Anthracene 


0.1 

0.2 

0.35 


4o 

4o 

4o 


C,4H10O2  (26,  31,  39) 
Benzil 


0.1 

0.2 

0.35 


43.3 

43.3 

43.4 


Ci4H10O3  (9) 
Benzoic  anhydride 


0.1 

0.2 

0.35 


42.3 

42.3 

42.3 


C14H1202  (55) 
Benzoin 


0.1 

0.2 

0.35 


38.1 

38.0 

37.7 


CI9H16(39) 
Triphenylmetha  ne 


0.04 

0.06 

0.08 

0.1 


49.7 

46.4 

45.0 

44.2 


C26H22  (5  5) 

T  etraphenylethane 
0.05  |  41 

C36H18  (79) 
Decacyclene 
C48H28  (80) 
Fluorocvclene 


c6h6 

Benzene 
Tb  =  353.35 
kB  — ■  33.6 

I2  (30,  136,  217) 


0.05 

0.1 

0.2 

0.3 

0.5 

1.0 

2.0 

5.07 


34 

34 

34 

34 

36 

37 
36 
27  t 
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c6h6. 

s8 

N 

0.05 

0.1 

0.3 

0.5 

0.7 

1.0 

1.2 


— {Coni' d) 

(4,  170) 

A  Ib 

Xi 

33.6 

32.8 
30.  o 
28.2 

27.8 
27.3 

26.9 


S2C12  (164) 


0.1 
0.2 

N4S 
0.05 
0.1 
0.2 
0.3 


31.3 

32.5 

(2) 

34.2 
33.9 

33.3 
32.7 


PCls  (166) 
0.21  |  3e 

P4N4C18  (103) 


0.06 

34.1 

0.08 

34.3 

POCI3  (164,  166 

167) 

0.1 

32 

0.2 

32 

0.4 

33 

0.7 

33 

1.0 

3s 

1.2 

34 

POBr3  (164) 


0.05 
0.1 
0.2 
0  3 


33.3 

33.1 

32.2 
31.8 


PSC13  (164,  167) 


0.1 

0.2 

0.3 


25.4 

26.5 

27.6 


P203C14  (163) 


0.05 

0.1 


33.1 

32.4 


As2I4  (2  5  9) 


0.03 

0.04 


32.3 

32.2 


C2H2Br4  (223) 
1,  1,  2,  2-Tetra- 
broraoethane 


0.05 

33.8 

0.1 

33.8 

0.2 

33.8 

0.4 

33.7 

C2H2Cl3NO  (152) 

Trichloroacetamide 


0.5 

0.6 

0.75 


26.3 
25.9 

25.4 


C2H3C102*  (206) 
Chloroacetic  acid 


0.1 

0.2 

0.3 

0.4 

0.6 


20.4 
19.9 

19.5 

19.1 

18.2 


C2H4Br2  (84) 
1,  2-Dibromo- 
ethane 

Mb 


N 

0.1 

0.15 


Xi 

30.6 

30.4 


CJLCINO  (152) 

Chloroacetamide 


0.1 

0.15 

0.2 


23.5 

24.3 

25.0 


C2H5I  (166) 
0.17  1  3s 

C3H4Br202*  (206) 
1,  2-Dibromopro- 
pionic  acid 


0.05 

0.1 

0.15 

0.23 


32 

30.5 

29.0 

26.2 


C3H4C13N02  (152) 
Trichlorolactamide 


0.2 

0.25 

0.3 


25.4 

24.1 

23.0 


C3H6C10  (166) 
Epichlorohydrin 
0.18  I  30.3 

0.23  [  31.5 

C3H7I  (166) 
Isopropyl  iodide 
0.19  |  32.3 

C3H7NO  (153) 
Propionamide 


0.2 

0.3 

0.4 

0.5 

0.7 


22.8 

21.5 

20.2 

18.8 

16.2 


C3H7N02  (153) 
Urethane 
0.4  1  23.7 

0.5  1  23.3 

0.7  j  22.6 

C4H9NO  (153) 
n-Butyramide 


0.3 

0.4 

0.5 

0.6 


21.8 

20.3 

19.2 

18.3 


C4H9NO  (153) 
Isobutyramide 


0.25 

0.3 

0.35 

0.4 

0.5 

0.6 


24.0 
23.2 
22.4 
21.7 
20.1 
IS. 6 


C5H„NO  (153) 
Yaleramide 


0.3 

0.5 

0.7 


23.8 
21 . 3 

18.8 


C6HBr502  (51,  155) 

Pentabromoresor- 


cinol 

N 

Mb 

N 

Mb 

Xi 

Xi 

0.1 

30.4 

0.04 

33 

0.2 

27.7 

0.07 

34 

0.3 

27.2 

0.1 

34 

0.4 

26.7 

0.12 

35 

0.5 

26.4 

C6H3N307  (137) 

0.6 

26.i 

Picric  acid 

0.8 

25.7 

0.05 

0.1 

0.2 

0.3 

0.4 

0.5 


32 

31.5 
31 . 2 
31.o 
30.7 
30.4 


Cc,H5C120,P  (163) 
Dichlorophosphoxy- 
phenolate 
0.09  I  34.9 

0.18  I  36.2 

CoH6N03  (175) 
p-Nitrophenol 


0.2 

0.3 

0.4 

0.5 


31.5 

29.2 
27.0 

25.2 


C6H6C12N0P  (163) 
Dichlorophosphoxy- 
monoanilide 


0.04 

0.1 

0.15 

0.25 


33.5 
31.2 

29.5 

26.5 


C6H6N202  (175) 
m-Nitroaniline 


0.2 

0.3 

0.4 

0.5 


32.2 

31.2 

30.3 
29.5 


CcHsO  (12) 
Phenol 


0.1 

0.2 

0.3 

0.5 


30.9 

30.8 

30.7 

30.4 


Cr,H602  (175) 

Catechol 


0.25 

0.3 

0.4 

0.5 

0.6 


31.8 

31.3 

30.3 

29.3 
28.2 


C6H602  (175) 
Resorcinol 


0.1 

0.15 

0.2 

0.25 

0.35 


34 

32.8 

31.7 

30.3 

27.3 


CoH7N  (146) 
Aniline 


0.3 

0.4 

0.5 

0.6 

0.7 


34.5 

33.1 

31.8 

30.4 

29.0 


CelLoOs  (221) 

Dimethyl  malate 


C6H10O6  (i°6,  221) 
Dimethyl  tartrate 


0.1 

0.2 

0.3 

0.4 

0.6 

1.0 

1.4 


29.5 

27.3 

25.5 
24 . 0 
21.7 

18.3 
I6.0 


C6HI3NO  (153) 
Isobutylacetamide 


0.2 

0.3 

0.4 

0.55 


27.0 

25.3 

23.5 

20.9 


C7H6Br02  (106) 
o-Bromobenzoic 
acid 


0.1 

2i 

0.2 

2o 

0.4 

19 

0.6 

18.6 

0.8 

18.4 

1.0 

18.3 

1.2 

18.2 

1.6 

I8.1 

C7H602  (106) 
Benzoic  acid 


0.1 

0.3 

0.5 

0.8 

1.0 

1.5 

2.0 


21.1 

19.8 
19.0 

18.8 
18.8 
18.7 
18.6 


C7H603  (18) 
Salicylic  acid 


0.1 

0.2 

0.4 

0.46 


24.9 
23.5 
20.8 
20. 0 


C7H-NO  (152) 
Benz  amide 


0.15 

0.2 

0.3 


26.0 

25.2 

23.5 


C7H7NO  (153) 
Formanilide 


0.25 

0.35 

0.5 


29.2 

27.1 

25.4 


C7H7N02  (152) 
Salicylamide 


C7H7N02—  (Cont’d) 
A  tB 


N 

0.1 
0.15 
0.2 
0.25 
0.3 

C7H1604S2  (187) 
Sulfonal 
0.18  |  33.4 

C8HgO  (81) 
Acetophenone 


Xi 

29.7 

28.9 

27.9 

26.8 
25.5 


0.3 

0.4 

0.5 

0.6 

0.7 

0.75 


32.4 

33.1 

33.5 
33.8 

34.1 

34.2 


C8H802  (175) 
Phenylacetic  acid 


0.2 
0.3 
0.5 
0.65 

c8h8o 


22 

21.5 
21.1 

20.6 
(176) 


d-Mandelic  acid 


0.07 
0.1 
0.12 
0.15 

c8h8o 


2i 

21.6 

22.0 

22.6 

(176) 


Z-Mandelic  acid 


0.04 
0.045 
0.05 
0.06 

c8h8o 


20.1 

20.6 

21.2 

22.5 

(176) 


dZ-Mandelic  acid 


0.04 

0.07 


21.6 

21.5 


C8H9NO  (18) 

Acetanilide 


0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 


29.0 

26.3 

23.7 

21.4 

19.5 
I8.0 

16.7 


C8H9NO  (18) 

Acetophenone  oxime 


0.1 

0.2 

0.3 

0.4 

0.5 

0.6 


29.4 

27.2 

25.6 

24.6 
23.8 

23.3 


C8H9N02  (153) 
Glycolanilide 


0.15 

0.2 

0.25 

0.35 


27.8 

25.6 

23.7 
20.5 


C8H„N  (166) 
Dimethylaniline 


0.14 

0.2 


33.5 

34.1 


C8H1206  (221; 

Dimethyl 

acetylmalate 


N 

A  tB 

Xi 

0.1 

34.3 

0.2 

32.8 

0.3 

32.6 

0.4 

32.6 

0.5 

32.6 

C8H1406  (221) 
Diethyl  malate 


0.3 

0.4 

0.6 

0.7 

0.8 


28.5 

28.i 

27.8 

27.8 

27.8 


C8H140c  (221) 
Diethyl  tartrate 


0.2 

0.4 

0.5 

0.7 


26.7 

25.2 

24.5 

23.0 


C9H10O2  (18) 
Ethyl  benzoate 


0.1 

0.2 

0.3 

0.5 

0.8 

1.2 


31.5 

31.6 

31.7 
31.9 
32.1 
32.4 


CsHnNO  (153) 

Methylacetanilide 


0.3 

0.4 

0.5 

0.6 


33.4 

33.5 

33.6 

33.7 


C9H„N02  (153) 
Lactanilide 


0.15 

0.2 

0.3 

0.4 


28.o 

26.5 

23.6 
21.1 


C9H„N02  (153) 
Phenylurethane 


0.3 

0.4 

0.5 

0.6 


32.8 

33.1 

33.3 

33.4 


C9H12C1N02 

(223,  228) 
p-Toluidine  chloro- 
acetate 


0.02 

0.05 

0.08 

0.1 

0.2 

0.3 

0.4 

0.5 


62.3 

55.5 

51.7 

49.6 

40.8 
35.0 
31.0 

27.8 


C10H7NO2  (142) 
a-Nitronaphthalene 


0.04 

0.11 


33.6 

34.9 


CioHa  (234) 

Naphthalene 


N 

Mb 

Xi 

0.3 

35.4 

0.5 

35.7 

1.0 

36.2 

1.3 

36 . 6 

1.6 

36.9 

CioH80  (*42) 

jtf-Naphthol 

0.35 

35.0 

c  ioHis 

O  (81) 

Anethole 

0.3 

34.1 

0.4 

34.8 

0.5 

CO 

0.6 

36.i 

0.7 

36.8 

0.8 

37.5 

0.9 

38.i 

C10H12O2  (81) 
o-Methoxy-p- 
methylaceto- 
phenone 
0.3  34.9 

0.5  35.1 

0.7  36.0 

C,oHuNO  (153) 
Ethylacetanilide 


0.2 

0.4 

0.5 


34 

35.5 

36.i 


C10H16O  (39,  75) 
Camphor 


0.05 

0.1 

0.2 

0.3 


35.6 

35.5 

35.5 

35.4 


C10H18O  (18) 
Bomeol 


0.08 
0.1 
0.2 
0.3 
0.6 

C10H21CI2NO2 


33.3 

32.8 

31.5 

30.8 
30. 0 

(223) 


Diisobutyl- 
ammonium  dichlo- 
roacetate 


0.05 

0.1 

0.2 

0.3 


18.3 
I8.0 
17.7 

17.3 


C„HuO  (146) 
Propyl  benzyl 
ketone 

0.15  |  34.9 

CnH.eO,  (64) 
Camphocarboxylic 


C12H10  (234) 
Diphenyl 
Mb 
Xl 

34.7 
35.4 


N 


0.5 
1.0 

1.5 
2.0 
3.0 
4.0 

4.5 

C^HnAsO 


36.1 
36.8 

38.2 
39.6 

40.3 

(259) 


Diphenylarsenic  acid 
0.06  |  34.8 

C12H„N  (106) 
Diphenylamine 


0.1 

0.2 

0.5 

0.7 

0.9 


30.6 

31.2 

32.0 

31.8 

31.4 


C12Hh04  (81) 
Ethylresodiaceto- 
phenone 


0.2 

0.35 

0.5 


32.8 

33.3 

35.7 


C12H1803  (64) 
Methyl  camphocar- 
boxylate 


0.35 

0.4 


32.5 

32.8 


C13H10O  (106) 
Benzophenone 


0.1 

0.2 

0.4 

0.6 

0.8 


30 

30 

31 
31 
31 


C13H10O2  (I®) 
Phenyl  benzoate 


0.05 
0.1 
0.2 
0.3 
0.5 

C13H10O3 


33.2 

33.0 

32.7 

32.4 

32.1 

(18) 


Phenyl  salicylate 


0.06 

0.1 

0.2 

0.3 

0.4 

0.5 


30.6 
30.2 
29.8 

29.6 
29.6 
29.6 


acid 

0.05 

58.6 

0.1 

21.3 

0.1 

56.3 

0.2 

21.0 

0.15 

53.7 

0.4 

20.4 

0.2 

50.6 

1  2 

18.6 

0.26 

46.2 

C13H„NO  (152) 
Benzanilide 


0.15 

0.2 

0.25 


30.8 

30.5 

30.2 


C13H„N309 

(223,  228) 

Dimethylpyrone 

picrate 


BOILING-POINT  ELEVATIONS 


C14H8O2  (158) 

Anthraquinone 
Mb 

Xi 


N 

0.074 


34.1 


C14H10  (I®) 
Anthracene 


0.05 

0.1 

0.2 

0.3 


33.4 
33.1 

32.4 
31.7 


C14H10  (52,  106) 
Phenanthrene 


0.05 

0.1 

0.2 

0.7 

1.0 

1.2 


33.0 

33.1 

33.1 

33.2 

33.3 
33.3 


CI4H10O2  (30) 
Benzil 

0.1  33.6 


0.2 

0.3 


33.6 

33.6 


C14H10O3  (18) 
Benzoic  anhydride 


0.05 

33.2 

0.1 

32.5 

0.2 

31.2 

0.3 

30.2 

0.4 

29.2 

C14H„NO2(i06) 

/S-Benzilmonoxime 


0.1 

0.2 

0.3 

0.4 


28.3 

27.5 

26.8 

26.1 


C14H16N03 
(223,  228) 

p-Toluidine 

salicylate 


0.05 

0.1 

0.15 

0.2 

0.3 


58.o 

52.6 

48.7 
46.9 

44 . 8 


C14H28  0  2  (2  2  3) 
Myristic  acid 


0.04 

0.08 

0.11 


31.6 

29.2 

28.4 


C16H„N307  (136) 
Naphthalene 
picrate 


0.1 

0.15 


6s 

6e 


Cl6HnN308 
(137,  223) 

/3-Naphthol  picrate 


0.1 

0.2 


64 

64 


C16H34N2S  (223) 

S8 

(170) 

Triamylammonium 

N 

Mb 

thiocyanate 

Xi 

N 

ma 

0.03 

33.3 

Xi 

0.05 

33.3 

0.15 

11.6 

0.1 

33.2 

0.2 

10.8 

0.2 

33.2 

0.3 

9.4 

0.3 

33.1 

0.4 

8.0 

C14H804  (21) 

c  1 9H 1  3 

O  (259) 

Alizarin 

Phenylxanthyl 

0.06 

33.8 

0.05 

29.8 

0.1 

33.6 

0.07 

29.1 

0.2 

33.2 

C19H15  (259) 

0.3 

32.9 

Triphenylmethyl 

0.4 

32.7 

0.07 

20.6 

C14H10O 

(31,  88) 

0.1 

20.5 

Benzil 

C19H16  (31) 

0.06 

37.7 

Triphenylmethane 

0.1 

37.7 

0.1 

33.9 

0.15 

37.7 

0.2 

34.2 

0.2 

37.8 

0.3 

34.6 

0.3 

37.8 

Ci9Hi60  (261) 

0.35 

37.9 

Triphenylcarbinol 
C20Hi3N3O7  (136) 
Anthracene  picrate 


0.05 

64 . 4 

0.1 

60.4 

0.2 

53.8 

0.3 

51.o 

0.4 

49.2 

C21H36N4O7  (223) 

Triamylammonium 

picrate 


0.1 

0.2 

0.3 


Cl6HloN202  (88) 
Indigotin 
CnJLe  (88) 
Triphenylmethane 


0.05 

0.1 

0.15 

0.2 

0.25 


37.5 

37.4 

37.3 

37.2 

37.1 


C2iHi6N2  (61) 
Lophine 


21.0 

19.5 

17.5 


C24H20As2  (259) 
Tetraphenylcacodyl 
0.035  |  32.1 

C24H24N2  (236) 
Dibenzyltetrahy- 
drodipyridyl 


0.03 

0.064 


46 

37.2 


0.02 

0.05 

0.1 

0.15 


33.9 
33.9 
33.9 
40. 0 


C2iH21N  (45) 
Tribenzylamine 
0.05  38.1 

0.1  38.7 

0.16  39.2 


C32H6402  (81) 
Cetyl  palmitate 


0.15 

0.3 

0.5 


40. 0 
47.2 
56.9 


C67HnoOe  (223) 

Tristearin 


0.05 

0.1 


39.9 
41 . 0 


Snl4  (223) 


0.05 

0.1 

0.15 

0.2 


34.0 

33.1 

32.2 

31.3 


*  Stable,  high  melting 
form. 

c6h6o 

Phenol 
Tb  =  455 
kB  =  37.7 


c6h7n 

Aniline 
Tb  =  457.5 
kB  =  38.s 
C12H„N  (26) 
Diphenylamine 


0.1 

0.2 

0.3 

0.4 


36.6 

36.9 

37.2 

37.5 


C12H„N3  (156) 
Aminoazobenzene 


0.25 

0.3 


37.0 

36.7 


C13HnNO  (21) 
Benzanilide 


0.1 

0.3 


35.7 

36.i 


CI4H802  (156) 
Anthraquinone 
0.2  I  38.7 
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C14H10O2  (31) 
Benzil 


N 

Mb 

Xi 

0.5 

38.5 

1.0 

38.7 

1.5 

38.8 

2.0 

38.9 

2.5 

39.0 

C16H10N2O2  (35) 

Indigotin 
0.044  |  35.4 

C19HI6  (39) 
Triphenylmethane 
0.05  39.4 

0.1  34.4 

C21H21N  (45) 
Tribenzylamine 


0.04 

0.07 

0.1 


39.7 
39.9 
40. 0 


C24HI2S  (79) 
Dinaphthalene- 
thiophene 


0.05 

0.08 


34.3 

33.4 


C36H18  (79) 
Decacyclene 


0.03 

0.04 

0.05 


34.3 

33.6 

32.8 


CeHi2 
Cyclohexane 
Tb  =  354.5 
kB  —  32.6 
C6H6C16  (151) 
Benzene  hexa- 
chloride 


0.05 

0.1 

0.15 

0.2 

CeHio' 


31 

31.8 
32.2 
32.7 

O  (isi) 


Cyclohexanone 


0.1 

0.2 

0.3 

0.4 

0.5 


33.0 

33.3 

33.5 

33.8 

34.0 


C7H120  (isi) 
o-Methylcyclo- 
hexanone 


0.1 

0.2 

0.3 

0.4 

0.5 

0.6 


30.2 
30.5 
30.8 

31.2 

31.4 

31.5 


C8H80  (151) 
Acetophenone 
0.1  32.8 

0.2  33.2 

0.3  33.6 

0.4  33.8 

0.5  33.9 
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INTERNATIONAL  CRITICAL  TABLES 


C6H12.~  (Cont’d) 

C9H12C1N02  (224) 
p-Toluidine  chloro- 
acetate 


N 

Mb 

Xi 

0.1 

32.6 

CioHf 

(151) 

Naphthalene 

0.1 

33.0 

0.2 

33.2 

0.3 

33.3 

0.4 

33.4 

0.5 

33.6 

0.6 

33.7 

c10h12o  (81) 

Anethole 


C19H16  (151) 
Triphenylm  ethane 


N 

MB 

Xi 

0.1 

33 

0.2 

33 

0.3 

33 

c32h64o2  (81) 

Cetyl  palmitate 


0 

1 

37 

0 

0 

2 

41 

7 

0 

3 

46 

6 

0 

4 

50 

1 

0 

5 

56 

0 

CsHh 

Hexane 


0 

1 

32 

2 

0 

3 

32 

8 

0 

5 

33 

4 

0 

7 

34 

0 

0 

9 

34 

6 

1 

0 

34 

9 

Ci0H2iC12NO2 
Diisobutylam- 
monium  dichloro- 
acetate  (224) 


0.05 

0.1 

0.2 


32.8 

33.o 

33.2 


C12H10  (151) 
Diphenyl 


0.1 

33.3 

0.2 

33.9 

0.3 

34.5 

C13H10 

O  (isi) 

Benzophenone 

0.05 

32.9 

0.1 

33.0 

0.2 

33.2 

0.3 

33.5 

C13HI0O2  (isi) 

Phenyl  benzoate 

0.15 

32.3 

0.2 

32.2 

0.25 

32.2 

Ci4H,0< 

(151) 

Benzil 

0.05 

34.0 

0.1 

35.4 

0.15 

36.8 

0.2 

38.i 

0.25 

39.5 

C14H12  (isi) 
Stilbene 


0.1 

0.2 

0.3 


32.3 

32.7 

33.i 


C14H15NO3 

p-Toluidine 


Tb  =  342.1 
kB  =  34 
C6H5NO,  (69) 
Nitrobenzene 


1.0 

28 

2.0 

23 

3.0 

20 

4.0 

18 

5.0 

17 

6.0 

15 

7.0 

15 

8.0 

14 

9.0 

14 

10.0 

14 

15.0 

13 

20.0 

17 

c6h15n 

Di-n-pr  opylamin  e 
Tb  =  383.8 
kB  =  45.5  * 

*  No  experimental 
data  given  (56). 

c7h5n 

Benzonitrile 
Tb  =  463.8 
kB  =  33.3 
C12HuN  (238) 
Diphenylamine 


0.04 

0.05 

0.07 


34.3 
34.7 

35.3 


HgCl2  (238) 


0.05 

0.1 

0.15 


31.2 
34.0 

39.2 


Hgl2  (2  38) 


(224 

0.1 

228) 

33.0 

C7H8 

0.2 

33.3 

Toluene 

0.3 

33.6 

Tb  =  383.6 

0.4 

33  9 

kB  =  35 

0.015 

0.05 


37.3 

31.1 


AgN03  (123,  238) 


0.05 

0.1 

0.2 


3s 

34 

34 


S8  (4) 

A  tB 


N 

Mb 

Xi 

0.05 

38.4 

0.1 

37.1 

0.2 

35.2 

0.3 

33.4 

0.4 

31.6 

0.5 

29.8 

C3H7N02  (201) 

Urethane 


0 

2 

13 

6 

0 

4 

13 

7 

0 

6 

13 

9 

0 

8 

14 

1 

1 

0 

14 

3 

C7H9N  (201) 


p-Toluidine 

0.1 

31.8 

0.2 

32.0 

0.3 

32.3 

0.4 

32.5 

0.5 

32.7 

0.6 

32.9 

0.7 

33.2 

C10H8  (61 

,  169,  201) 

Naphthalene 

0.1 

35.0 

0.2 

35.5 

0.3 

35.9 

0.4 

36.4 

0.5 

36.8 

0.6 

37.3 

c10h12 

O  (171) 

Methylchavicol 

0.05 

33.8 

0.1 

33.7 

0.2 

33.5 

0.25 

33.4 

c10h12 

O  (171) 

p- Anethole 

0.05 

36 

0.1 

35 

0.2 

35 

0.3 

34 

CioHi4 

O  (171) 

p-Methoxypropyl- 

benzene 

0.05 

34.2 

0.1 

33.5 

0.15 

33.4 

0.2 

33.6 

CioHh 

O  (61) 

Camphor 

0.1 

32.5 

0.2 

32.6 

0.3 

32.7 

0.4 

32.8 

0.5 

32.9 

C12H10  (201) 

Acenaphthene 

0.1 

37.6 

0.2 

37.6 

0.3 

37.7 

0.4 

37.7 

0.5 

37.8 

0.6 

37.9 

C14H10  (201) 

C12H11N  (34) 

Phenanthrene 

Diphenylamine 

N 

Mb 

N 

Mb 

Xi 

Xi 

0.1 

36.8 

0.1 

37.2 

0.2 

36.4 

0.2 

37.2 

0.3 

36.i 

0.3 

37.2 

0.4 

35.8 

0.5 

38 

Ci4Hiq 

02  (61) 

0.8 

38 

Benzil 

Ci3H,0O  (34) 

0.05 

33.2 

Benzophenone 

0.1 

34.0 

0.1 

37.0 

0.15 

35.0 

0.2 

36.7 

0.25 

34.7 

0.4 

36.1 

C!4H12  (4) 

0.6 

35.5 

Stilbene 

C14H804  (34) 

0.05 

36 . 6 

Alizarin 

0.1 

36.5 

0.07 

36.o 

0.2 

36.3 

Ci4H]0 

02  (34) 

0.3 

36.1 

Benzil 

0.4 

35.8 

0.1 

36.6 

0.2 

36.1 

c7h8o 

0.3 

35.7 

Anisole 

0.5 

34.9 

Tb  = 

428.9 

0.7 

34.2 

kB  = 

4o 

CsH9NO  (169) 

C  8H 10 

Acetanilide 

m-Xylene 

0.1 

36.7 

Tb  = 

412.1 

0.2 

34.5 

kB  = 

43 

C14H10  (112>  7  69) 

S8 

(4) 

Anthracene 

0.02 

42.6 

0.1 

37.1 

0.05 

41 . 7 

Ci9H16  (169) 

0.1 

40.3 

Triphenylmethane 

0.2 

37.4 

0.05 

41 . 8 

0.27 

36.0 

0.1 

42.1 

0.35 

35.0 

c7h9n 

p-Toluidine 
Tb  =  473.6 
kB  =  37.9 
C12HuN  (35) 


Diphenylamine 

0.05 

38.3 

0.1 

38.7 

0.2 

39.5 

0.3 

40.2 

C14H10O2  (35) 
Benzil 


0.05 

0.1 

0.15 


3s 

3s 

39 


C16HI0N,O2  (35) 
Indigotin 


0.01 

37 

0.03 

38 

C7Hl40o 
Isoamyl  acetate 
Tb  =  415.6 
kB  =  37.2 


C7H602  (34) 
Benzoic  acid 


0.2 
0.5 
1  0 


34.6 
34.2 
33 . 5 


C8Hio 
p-Xylene 
Tb  =  410.8 
kB  =  39.8 
C14H10O2  (61) 
Benzil 


0.05 

39.5 

0.1 

39.2 

0.2 

38.5 

0.25 

38.2 

CsHioO 

Phenetole 


Tb  =  445 
kB  -  40.5 

S8  (170) 


0.02 

39.7 

0.06 

38.3 

0.1 

37.3 

0.14 

36.7 

0.18 

36.3 

0.22 

35.9 

C14Hio  (169) 
Anthracene 


0.03 

0.05 

0.08 


40.4 
40.9 

41.5 


C,9H16  (169) 
Triphenylmethane 


Cl9H46.- 

—{Cont'd) 

N 

Mb 

Xi 

0.03 

40.4 

0.05 

40.4 

0.08 

40.3 

0.1 

40.3 

0.12 

40.2 

c9h7n 

Quinohne 
Tb  =  510.8 
kB  =  43 
C14H,02  (193) 
Anthraquinone 


0.05 
0.1 
0.2 
cI4h8o 


45.6 
45.8 
46.2 
'2  (193) 


Phenanthraquinone 


0.05 

0.1 

0.2 

0.3 


43.4 

43.3 

43.6 

43.7 


Ci4H9N02  (193) 
2-Aminoanthra- 


qumone 


0.05 

0.1 

0.16 


5o 

5o 

5o 


C14H10N2O2  (193) 
1,  5-Diamino- 
anthraquinone 


0.05 
0.1 
C14H10O2  (3i 
Benzil 


46 

46 


88) 


0.05 

0.1 

0.2 

0.3 


42.4 
42.8 

43.5 
44.2 


C14H1202  (88) 
Benzoin 


0.05 

0.1 

0.2 

0.3 


43.6 

43.9 

44.4 

45.0 


C16H10N2O2  (88) 
Indigotin 


0.01 

0.02 

0.03 

0.04 


44.5 
44.2 
43.9 

43.6 


CigH36  0  2  (88) 
Stearic  acid 


0.02 

0.04 

0.06 

0.08 


46. 1 

45.4 

44.5 
43.8 


Ci9H[6  (26) 
Triphenylmethane 


0.05 

0.1 


41 . 3 
42 . 0 


ZnCl2  (28) 


0.1 

0.2 

0.3 


44 

44* 

44 


ZnBr2  (28) 


N 

Mb 

Xi 

0.05 

44.8 

0.1 

44 . 7 

0.15 

44.6 

0.2 

44.5 

Znl2  (28) 

0.02 

43.4 

0.04 

43.1 

0.06 

42.9 

0.08 

42.6 

CdCl2  (28) 

0.1 

43.1 

0.2 

43.9 

0.3 

44.5 

0.4 

45.0 

0.5 

45.5 

0.7 

46.4 

CdBr2  (28) 

0.1 

43.9 

0.2 

44.3 

0.3 

44.8 

0.4 

45.2 

Cdl 

2  (28) 

0.05 

43.4 

0.1 

44.0 

0.2 

45.0 

0.3 

45.8 

0.37 

46.3 

CuCl  (2  8) 

0.05 

43.5 

0.1 

40.6 

0.2 

36.6 

0.3 

34.0 

0.4 

32.3 

0.5 

31.i 

0.6 

30.3 

0.8 

29.7 

CoCl 

2  (28) 

0.03 

52.7 

0.06 

49.1 

0.1 

46.4 

0.2 

43.7 

0.3 

43.0 

0.4 

42.8 

CoBr 

2  (28) 

0.05 

41.2 

0.1 

41 . 5 

0.2 

42.1 

0.3 

42.6 

NiCl2  (28) 

0.05 

43.2 

0.1 

43.2 

0.2 

43.2 

0.3 

43.2 

NiBr 

2  (28) 

0.05 

41 . 7 

0.1 

41 . 9 

0.15 

42.0 

0.2 

42.2 

CioHs 
Naphthalene 
Tb  =  491.0 
kg  =  46.4 


BOILING-POINT  ELEVATIONS 
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N 

0.05 

0.1 

0.2 

0.3 


S8  (4,  170) 

A  tB 


Xi 

46.5 
46.2 

45.5 
44.9 

C19H16  (169) 
Triphenylmethane 


0.06 

0.08 

0.1 


50.4 

49.7 

49.1 


C21HicN2  (45) 
Lophine 


0.02 

0.04 

0.06 

0.08 

0.1 


46.o 

45.7 

45.4 

45.3 

45.3 


C10H12 

2,  3,  4-Tetrahy- 
dronaphthalene 
Tb  =  480.3 
kB  =  43.3 
ChH10  (102) 
Anthracene 


0.1 

0.2 

0.3 


43.5 

43.7 

43.9 


C10H14 
p-Cymene 
Tb  =  449 
kB  -  40.o 
Ci2H„N  (6i) 
Diphenylamine 


0.1 

0.2 


40. 0 
40.2 


C14H10O2  (34) 
Benzil 


0.1 

0.2 

0.3 


40.3 

40.3 

40.3 


Ci0H16O 

Camphor 
Tb  =  482.2  (48) 

CioHieO 
Fenchone 
Tb  =  468 
kB  =  40.4 
S8  (181) 


0.02 

0.08 


38.6 

37.7 


As203  (181) 
Asia  (181) 


0.02 

0.07 


40.4 

39.3 


Sbl3  (181) 


0.04 

0.07 

0.09 


39.4 
39.4 
40. 0 


Bil3  (181) 


0.01 

0.02 


39.0 

38.7 


C12H9N  (181) 
Carbazole 


Ci2H9N. — ( C  ant'd ) 
Mb 

Xi 


N 


0.07 

0.15 

0.2 


42.9 
42.3 

41.9 


CmH302  (181) 
Anthraquinone 
0.05  40.3 

0.1  40.2 

0.2  39.5 

ChH10  (181) 
Anthracene 


0.07 

0.15 

0.2 


40.4 

40.4 

40.4 


ChH10O2  (181) 
Benzil 


0.04 

0.07 

0.1 


40.7 

40.7 

40.7 


HgCl2  (181) 


0.07 

0.33 


34.0 

39.5 


HgBr2  (181) 


0.03 

0.06 

0.08 

0.18 


39.8 

39.8 

39.0 

39.2 


Hgl2  (181) 


0.02 

0.06 

0.08 

0.1 


39.3 

39.3 

39.4 
39.4 


0.2 

0.3 


CioHis 
Decaline 
Tb  =  466.4 
kB  —  41.6 
C14H10  (loi) 
Anthracene 
42.9 
43.5 


CioHigO 
Menthone 
Tb  =  480 
kB  =  40.6 
C12H10O2S  (48) 
Phenylsulfone 


0.05 

41.1 

0.1 

41 . 5 

0.2 

42.4 

0.3 

43.4 

NaT 

(4S) 

0.1 

45 

0.2 

44 

0.3 

44 

0.4 

43 

0.5 

43 

0.6 

42 

*  Reacts  with  solvent 
to  give  a  solute,  prob¬ 
ably  a  sodium  ketyl, 
containing  2  atoms  of  Na 
per  mole. 


C10H20O 
Menthol 
Tb  =  485 
kB  =  4i 

C12H10O2S  (48) 
Phenylsulfone 

N  AtB 

0.05 
0.35 


Xi 


39.5  (Av.) 


N 

0.1 

0.2 

0.3 

0.4 


Na2*  (48) 
MB 

Xi 

41 

42 
44 
46 


*  Reacts  with  solvent 
to  give  a  solute  contain¬ 
ing  two  atoms  of  Na  per 
mole. 


Ss  (37) 


N 

0.05 

0.1 

0.18 


Mb 

X\ 

37.4 

39.5 
42.7 


C14H,„02  (37) 
Benzol 


0.03 

0.05 

0.1 


38.9 

38.9 

38.9 


C21H1cN2  (45) 


C21Hi6N2  (48) 

Lophine 

0  05  L  m  > 

0.25  !41'6  ^Av' 

THREE-COMPONENT  SYSTEMS 

The  A-component  (the  “solvent”)  is  H20.  (Standard  ar¬ 
rangement.) 


C12H10 

Lophine 

Diphenyl 

0.02 

45.1 

Tb  =  528.0 

0.05 

46.3 

kB  =  44.2 

0.1 

48.2 

B  =  NH4CI 

C  =  (NH4)2S04  (68) 
C  =  CdCl2*  (62) 

C  =  Hg(CN)2*  (63) 
C  =  NaCl  (68) 

Mb 


Z  N 

Nc/Nb 


Zx 
=  1.0 


5.0 

62.6 

6.0 

65.5 

7.0 

68.3 

8.0 

70.4 

9.0 

72.4 

10.0 

74.3 

B  =  (NH4)2S04 
C  =  Iv2S04  (68) 
Nb/Nc  =  1.0 


1.4 

2.0 

2.6 

Nc/Nb 
4.2 
5.0 
6.0 


53.7 
54.2 

54.7 
=  1.67 

55.8 
58.0 

60.8 


B  =  (COOH)2 
Oxalic  acid 
C  =  K20*  (131) 
Data  for  saturated 
solutions  only 

B  =  SnCl2 
C  =  C0CI2*  (53) 

Mb 


Nc/N. 


Zx 

Nb  =  0.173 
Nc  =  0.165 


0 

0.95 

00 


50.6 
51 . 2 
69,i 


B  =  Pb(N03)2 
C  =  Sr(N03)2  (68) 


Tb 

=  373.1, 

kB  = 

ZN 

Mb 

Zx 

Nb/Nc  =0.5 

1.5 

65.1 

1.7 

64.2 

2.0 

64.3 

3.0 

65.8 

4.0 

68.2 

4.5 

69.5 

Nb/Nc  —  0.8 

1.6 

62.3 

1.8 

6I.1 

2.0 

61.2 

3.0 

61.9 

4.0 

64.2 

C 

=  Ba(N03)2  (68) 

Nc/Nb 

=  0.333, 

0.5 

1.0 

55.8 

1.5 

53 . 0 

2.0 

50.1 

2.5 

49.1 

3.0 

48.5 

B 

=  ZnCl 

2 

C 

=  CoC 

2*  (53) 

Nc/Nb 

Mb 

~zx 

Nb,  Nc 

=  0.165 

0 

49.5 

1.0 

54.0 

CO 

69.i 

B 

=  CdCl 

2 

C 

=  CuCl2  (53) 

Nb  = 

0.167 

Nc  = 

0.215 

0 

33.2 

1.29 

43.8 

00 

49.0 

C 

=  CoCl 

2 *  (53) 

Nc,  Nb 

=  0.165 

0 

33.2 

1.0 

43.4 

00 

69.1 

C 

=  NaCl 

*  (62) 

c 

=  KC1* 

(62) 

B  =  CdS04 
C  =  NaCl*  (91) 
c  =  KC1*  (62) 

B  =  HgCl2 
C  =  CuCl2*  (53) 
Mb 
Zx 

Nb  =  0.183 
Nc  =  0.215 


Nc/Nb 


0 

1.18 


32.6 

29.2 

49.1 


C  =  CoCl2*  (53) 
Nb,  Nc  —  0.165 


0 

33.3 

1.0 

37.2 

00 

69.1 

B  =  Hg(CN)2 
C  =  MgCl2*  (63) 
C  =  BaCl2*  (63) 
C  =  NaCl*  (63) 
C  =  KC1*  (63) 

C  =  KBr*  (63) 

C  =  KI*  (63) 

B  =  CuCl2 

C  =  NaCl  (53) 
Mb 
Zx 

Nb  =  0.215 
Nc  =  0.339 


Nb/Nc 


0 

49 

5 

0.63 

51 

6 

00 

49 

1 

B 

=  Agl 

C 

=  AgNOs*  (99) 

B 

=  CoCl 

2 

C 

=  A1C1 

3  (53) 

Nb  = 

0.204 

Nc  = 

0.161 

0 

86 

2 

1.28 

78. 

9 

00 

67. 

8 
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B  =  CoCl2. — (Cont’d) 
C  =  MgCl2  (53) 


C=Ba(N03)2.- 
(' Continued ) 


0  43.3 

1.17  57.8 

°°  67.8 

C  =  BaCl2  (53) 
Nb  =  0.205 
Nc  =  0.100 


0 

57.3 

Nc/Nb  =  4.0 

2.05 

65.2 

4.0 

65.5 

OO 

67.8 

5.0 

68.3 

C  =  NaCl  ( 

53) 

6.0 

71.1 

Nb  =  0.205 
Nc  =  0.836 


0 

0.246 


49.5 

57.0 

67.8 


B 

=  CrO 

C 

=  K20 

*  (130) 

Data  for  saturated 

solutions 

only 

B 

=  Sr(N03)2 

C 

=  Ba(N03)2  (68) 

XN 

Mb 

Xx 

Nc/Nb 

=  0.264 

2.0 

69.9 

2.5 

69.2 

Nc/Nb  =  0.5 

1.0 

65.0 

2.0 

65.0 

B 

=  BaCl2 

C 

=  Ba(N03)2  (68) 

Nc/Nb  =  0.25 

1.0 

71.6 

2.0 

77.9 

2.5 

8I.1 

3.0 

82.7 

The  A- 

component 

The  (T -arrangement. 

CC14 

Tb  = 

349.9 

ks  — 

31.4 

B 

—  Cj2H2402 

Laurie  acid 

C 

=  C16H32O2  ^  ®) 

Palmitic  acid 

cs2 

Tb  = 

319.4 

kB  — 

31 

B 

=  I* 

C 

=  Ss0>2 

Nb/Nc 

Mb 

Xx 

Nb  = 

0.045 

0 

31.9 

Nb/Nc 

Mb 

Xx 

XN 

Mb 

Yx 

Nb  = 

0.205 

Nc/Nb  —  0.4 

Nc  = 

0.240 

1.5 

71.9 

0 

74.9 

2.0 

74.8 

0.85 

74.9 

2.5 

77.5 

OO 

67.8 

3.0 

79.1 

C  =  CaCl2  (53) 

3.5 

79.8 

Nb  = 

0.205 

4.0 

80. 0 

B  =  Ba(N03)2 
C  =  NaCl  (68) 
Nc/Nb  =  2.0 
2.0  58.8 

3.0  60.9 

4.0  62.9 


B  =  NaCl 

C  =  KC1  (68) 
Nb/Nc  =  0.25,  0.33, 
0.5 

55.7 


2.5 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

Nb/Nc 

0.4 

0.6 

0.8 

1.0 

1.5 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 


57.3 

60.7 

64.2 

67.3 
70. 0 

72.6 

74.8 

0.67,  1.0 

54.7 
53.2 

52.4 

52.1 

53.7 
55.6 
59.0 

62.4 

65.8 

69.1 

72.4 
76.o 

79.5 


C  =  KC1 
X  N 

Nb/Nc 

2.5 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

Nb/Nc  ■ 
2.5 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 


-(Cont’d) 

Mb 

Xx 

1.5,  2.0 

57.5 

59.5 

63.4 

67.5 

71.5 

75.3 

77.4 
3.0,  4.0 

58.i 

60.3 

64.5 
68.8 
73.0 
76.8 

78.3 


B  =  KC1 

C  =  KC103 

2  N 

Nb/Nc  - 
3.0 
4.0 
5.0 
6.0 

Nb/Nc 
3.0 
4.0 
5.0 
6.0 
7.0 

Nb/Nc 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

=  Iv2S04 


C 


(68) 
Mb 
Xx 
=  1.0 

52.1 

53.3 

54.5 

55.5 

=  2.0 

52.9 

54.7 

56.4 

58.2 

59.4 
=  3.0 

56.7 

58.4 

60.1 

61.8 

63.2 

64.6 
(68) 


B  =  KI 

C  =  Cdl2*  (62) 


(the  “solvent”)  is  an  organic  compound. 


Nb/Nc 

Nb 

1.0 

2.0 

2.5 


Mb 

Yx 

0.11 

32.4 

32.9 

33.2 


B  =  S4  (7) 

C  =  S8  (rhombic) 


B  -  S8 
C  =  P4  (98) 

Nc  =  0.26 


0 

0.5 

1.0 

3.0 


29.1 

29.6 

29.9 

27.9 


Nb/Nc 


Mb 
Xx 

Nb  =  0.099 
I  31.9 


B  =  POCl3 

C  =  Al2Br6*  (129) 


Nc  = 

0.063 

0 

30 

8 

1 

75 

11 

3 

2 

5 

13 

5 

3 

0 

15 

6 

B  =  C6H4Br2 
p-Dibromobenzene 
C  =  Al2Br6  (129) 


Nb/Nc 

Mb 

Xi 

Nc  = 

0.078 

0 

31.3 

1.0 

31.4 

2.0 

31.5 

3.0 

31.6 

B  =  C6H5C102S 
Benzene  sulfone 
chloride 


C  =  Al2Br6*  (12  9) 
Nc  =  0.084 


0 

31.3 

1.0 

16.4 

2.0 

12.6 

Nb  = 

=  0.34 

3.0 

15.3 

5.0 

20.7 

15.0 

28.o 

OO 

31.8 

B  =  Cf,H6N02 


Nitrobenzene 
C  =  A12C16*  (129) 


B  =  CjHsCIO 
Benzoyl  chloride 

C  =  Al2Br6*  (12  9) 

Nc  = 

0.084 

0 

31.4 

1.0 

16.2 

2.0 

10.7 

2.8 

14.4 

B  =  C13H10O 


Benzophenone 
C  =  Al2Br6*  (129) 


Nc  = 

0.051 

0 

30.3 

1.0 

15.5 

2.5 

14.6 

3.5 

18.6 

CHCI3 

Tb  =  334.3 
ks  —  32.0 
B  =  C2HC1302 
Trichloroacetic  acid 
C  =  CsHnN*  (243) 
Piperidine 
B  =  C4H12C1N 
Diethylammonium 
chloride 
C  =  C12H28IN 


Tetrapropylam- 
monium  iodide  (212) 


XN 

Mb 

Xx 

Nb/Nc  =  1.0 

0.3 

7.1 

0.4 

7.3 

0.5 

7.1 

0.6 

7.i 

B  =  CsHnN 
Piperidine 
C  =  C6H3N307 
Picric  acid*  (243) 
B  =  C8H20BrN 
Tetraethylam- 
monium  bromide 


C  —  NiC36H6606 
Ricinoleate  (226) 


2  N 


Mb 


Xi 


Nc  =  0.215 


0.2  7.9 

0.6  11.5 


B  =  C8H20C1N 

Tetraethyl- 
ammonium  chloride 
C  =  NiC36H6606 


Ricinoleate  (226') 


Nc  = 

9.061 

0.06 

6.8 

0.2 

12.9 

B  =  C10Hs 

Naphthalene 
C  =  C14H10O2 
Benzil  (l26) 


Nb  = 

0.148 

0.15 

33.1 

0.2 

32.5 

0.25 

33.0 

B  =  C10H16C1N 
Diethylaniline 
hydrochloride 
C  =  C10H16IN 
Diethylaniline 
hydriodide  (212) 
Nb/Nc  =  2.0 


0.4 

16.6 

0.6 

17.4 

B  =  C10H16O 
Camphor 

c  =  c14h10o2 


Benzil  (126) 
Nc  =  0.11 


0.1 

28.7 

0.15 

30.5 

0.2 

32.3 

B  =  C10H24C1N 
Diamylammonium 
chloride 


C  =  CuC36H6e06 
Ricinoleate  (226) 
Nc  =  0.059 


0.06 

12.8 

0.2 

18.8 

0.3 

20.2 

0.4 

21.6 

B  =  C12H28IN 
Tetrapropyl- 
ammonium  iodide 
C  =  C14H10 
Anthracene  (212) 
Nc/Nb  =  1.0 


0.2 

20.1 

0.3 

19.2 

0.4 

18.3 

B  —  C14Hi0O2 
Benz?: 


c  =  c19h16 

Triphenylmethane 

(126) 

2  N  ^ 

Xi 

Nc  =  0.083 


0.08 

25.8 

0.1 

27.1 

0.12 

28.4 

CH40 

Methyl  alcohol 
Tb  =  337.6 
ks  =  26.8 
B  =  CH4N20 
Urea 

C  =  C7H602  (267) 
Benzoic  acid 
C  =  C7H603  (267) 
Salicylic  acid 
C  =  C10H8  (267) 
Naphthalene 
C  =  CioHisBrOf 
Bromocamphor 
(267) 

C  =  C10H16O  (267) 
Camphor 


B  =  C2H6NO 

Acetamide 
C  =  CioHs  (267) 
Naphthalene 

B  =  C3H7N02 
Urethane 
C  =  C10H8  (267) 
Naphthalene 

B  =  C-H602 
Benzoic  acid 
C  =  C7H603  (267) 
Salicylic  acid 
C  =  CioHs  (267) 
Naphthalene 
C  =  CioHieO  (267) 
Camphor 

B  =  C7H603 
Salicylic  acid 
C  =  CioHb  (267) 
Naphthalene 
C  =  C10H16O  (267) 
Camphor 

B  =  C8H9NO 
Acetanilide 
C  =  C10H8  (267) 
Naphthalene 

B  =  C10H8 

Naphthalene 
C  =  ClcH16BrOt 
Bromocamphor 
(267) 

C  =  CioHuO  (267) 
Camphor 

C  =  C14H10O2  (2*7) 
Benzil 
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CaHsBr 

Ethyl  bromide 
Tb  =  311.1 
kB  =  29.4 
B  =  C7H602 
Benzoic  acid 
C  =  Ci0H16BrOf 
Bromocamphor 
(267) 

C  =  C8H9NO  (267 
Acetanilide 


B  =  C8H8NO 
Acetanilide 


C  =  C10H15BrOt 
Bromocamphor 

(267) 


B  =  CI0H8 

Naphthalene 
C  =  C10H16BrOt 
Bromocamphor 
(267) 


c2h6o 

Ethyl  alcohol 
Tb  =  351.6 
kB  =  26 
B  =  C7H602 
Benzoic  acid 
C  =  C10H8  (267) 
Naphthalene 


B  =  C6H„N 
Piperidine 
C  =  C7H602*  (243^ 
Benzoic  acid 
C  =  C6H3N307* 
Picric  acid 
(2  4  3) 


B  —  CLELOa 
Salicylic  acid 
C  =  C10H8  (267) 
Naphthalene 


B  =  HgCI2 

C  =  CoCl2*  (74) 


Nb/Nc 
Nc  = 


A  tB 

Yx 

0.035 


0 

2.5 
3.0 

5.5 
Nb 

1.0 

2.0 


22.7 

20.2 

20.2 

20.4 

0.195 

15.9 

18.3 


B  =  CoCl2 
C  =  CaCl2  (74) 
Nb  =  0.067 


2  N 

Mb 

22 

0.05 

22.9 

0.1 

22.9 

0.2 

23.1 

B  =  NaC2H6Q 

Ethylate 
C  =  NaC6H9Os 
Ethylacetoacetate 

(269) 

C  =  NaC7Hn04 
Diethylmalonate 

(2  69) 


B  =  KC7H603 

Salicylate 
C  =  C7H60*  (244) 
Salicylic  acid 


c3h6o 

Acetone 
Tb  =  329.2 
kB  =  29.8 
B  =  C7H602 
Benzoic  acid 
C  =  C10H8  (267) 
Naphthalene 


B  =  C,„H8 

Naphthalene 
C  =  C28H8604  (268) 
Polyheptaldehyde 


C3H7Br 

n- Propyl  bromide 
Tb  =  344.0 
kB  =  29.5 
B  =  C7H602 
Benzoic  acid 
C  =  C8H8NO  (267) 
Acetanilide 
C  =  CioHuBrOf 
Bromocamphor 
(267) 


B  =  CsHgNO 
Acetanilide 
C  =  CioHuBrOf 
Bromocamphor 

(267) 


c3h8o 

n- Propyl  alcohol 
Tb  =  370.9 
kB  —  27.0 
B  =  C7H602 
Benzoic  acid 
C  =  C10H8  (267) 
Naphthalene 


C4H9Br 

Isobutyl  bromide 
Tb  =  364.6 
kB  =  27.0 
B  =  C7H602 
Benzoic  acid 
C  =  C8H8NO  (267) 
Acetanilide 
C  =  C10HuBrOt 
Bromocamphor 
(267) 

B  =  CsHsNO 
Acetanilide 
C  =  C10H8  (267) 
Naphthalene 


C4H10O 

tert. -Butyl  alcohol 
Tb  =  355.9 
kB  =  Is 
B  =  CH4N20 
Urea 
C  =  CH4N2S 
Thiourea  (8) 


Xi 


Nc  = 

0.155 

0.155 

18.8 

0.2 

20.1 

0.3 

21.7 

0.4 

22.4 

0.5 

22.7 

C4H10O 

Ethyl  ether 
Tb  =  307.6 
kB  =  29.2 
B  =  C6HnN 
Piperidine 
C  =  C7H602*  (243) 
Benzoic  acid 


c5h10o 

Diethyl  ketone 
Tb  =  374.8 
kB  32 
B  =  C10H8 

Naphthalene 
C  =  C28H6604  (268) 
Polyheptaldehyde 


c6h6 

Benzene 
Tb  =  353.35 
kB  =  33.6 
B  =  C6HnN 
Piperidine 
C  =  C7H602*  (243) 
Benzoic  acid 

*  Indicates  complex  or 
compound  formation. 

f  The  isomer  used  is 
not  given. 


FIVE-COMPONENT  SYSTEMS 


FOUR-  AND 

Solvent  CH40 
Methyl  alcohol 
Tb  =  337.6 
kB  =  26.8 
Solutes  (267) 
C7He02,  Benzoic 
acid  +  C7H603, 
Salicylic  acid  + 
CiqHs,  Naphthalene 

Solvent  C4Hi0O 
tert. -Butyl  alcohol 
Tb  =  355.9 
kB  =  Is 


Solutes  (8) 


ch4n2o, 

Urea  ( N 

=  0.345)  + 

CH4N2S, 

Thiourea 

(N  =  0 

.155)  + 

c18h36o2, 

Stearic 

acid 

2  N 

Ah, 

23 

0.155 

18.8 

0.5 

22.0 

0.6 

22.9 

Solutes  (8) 
CH4N20,  Urea  (N 
=  0.345)  + 
CH4N2S,  Thiourea 
(N  =  0.155)  + 
Ci0H8,  Naphthalene 
(N  =  0.146)  + 
Ci8H  360  2,  Stearic 


acid  (A 

r=  0.108) 

2  N 

Mb 

Xi 

0.754 

21.5 
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P-T-X  RELATIONS  FOR  MIXTURES 


P-T-X  RELATIONS  FOR  SYSTEMS  OF  TWO  OR  MORE  COMPONENTS  AND 
CONTAINING  TWO  OR  MORE  PHASES  (L-V,  Lj-Ln-V 

AND  S-L-V  SYSTEMS) 


Contents 

Two-component  systems. 
Non-aqueous. 

Aqueous. 

Systems  containing  three  or 
more  components. 
Non-aqueous. 

Aqueous. 

Abbreviations  and  Symbols 
L  (resp.  Li,  Lii)  Liquid  phase. 

S  Solid  phase. 

V  Vapor  phase. 

M  %  Mole  %. 

C  g  B/100  g  H20. 
crit.  Critical  point, 
max.  Maximum. 

xb  Mole  fraction  of  B. 

in  Values  in  the  metastable 
regions. 

E  Eutectic  point. 

U  Transformation  temper¬ 
ature  or  incongruent 
melting  point. 

t  Saturated  solution. 
Bold-face  values  indicate 
triple  points. 

The  crystal  phases  (Boden- 
korper)  are  indicated  on  the 
central  line  and  apply  to  all  the 
succeeding  values  until  a  new 
phase  is  indicated. 


F.  C. 

Matieres 

Systemes  k  deux  constituants. 
Systemes  non-aqueux. 
Systemes  aqueux. 

Systemes  ayant  plus  de  deux 
constituants. 

Systemes  non-aqueux. 
Systemes  aqueux. 
Abreviations  et  Symboles 
L  (resp.  Li,  Lii)  Phase  liquide. 


s 

Phase  solide. 

V 

Phase  vapeur. 

M  % 

Pourcentage  molecu- 

laire. 

c 

g  de  B/100  g  H20. 

crit. 

Point  critique. 

max. 

Maximum. 

XB 

Fraction  moleculaire  de 

B. 

m 

Valeurs  dans  les  regions 

metastables. 

E 

Point  eutectique. 

U 

Temperature  de  trans- 

formation  ou  point  de 
fusion  incongruent. 


t  Solution  saturde. 

Les  chiffres  en  caract^res  gras 
sont  des  points  triples. 

Les  phases  cristallines 
(Bodenkorper)  sont  indiquees 
sur  la  ligne  centrale  et  se 
rapportent  a  toutes  les  valeurs 
successives,  jusqu’4  ce  qu’une 
nouvelle  phase  soit  indiqu6e. 


Kracek 

Inhaltsverzbichnis 
Zweikomponenten  Systeme. 
Nichtwassrige  Systeme. 
Systeme  mit  Wasser. 

Systeme  mit  mehr  als  zwei 
Komponenten. 
Nichtwassrige  Systeme. 
Systeme  mit  Wasser. 
AbKERZENGEN  END  ZEICHEN 


L  (bezw.  Li,  Lii)  Fliissig- 


keitsphase. 

S 

Bodenkorper. 

V 

Dam  pf  phase. 

M  % 

Mole  %. 

C 

g  B/100  g  H20. 

crit. 

Kritischer  Punkt. 

max. 

Maximum. 

XB 

Molenbruch  B. 

m 

Werte  im  metastabilen 

Gebiet. 

E 

Eutektischer  Punkt. 

U 

Transformationstempe- 

ratur  oder  inkon- 
gruenter  Schmelz- 

punkt. 

f  Gesattige  Losung. 

Fettgedruckte  Zahlen  bedeu- 
ten  Tripelpunkte. 

Die  Bodenkorper  sind  langst 
der  Mitte  angegeben  und  be- 
ziehen  sich  auf  alle  folgende 
Werte  bis  zur  nachst  angege- 
benen  Phase. 


Indice  Page 

Sistemi  a  due  componenti. 

Sistemi  non  acquosi .  351 

Sistemi  acquosi .  361 

Sistemi  a  piu  di  due  com¬ 
ponenti. 

Sistemi  non  acquosi .  374 

Sistemi  acquosi .  376 


Abbreviazioni  e  Simboli 
L  (oppure  Li,  Ln)  Fase  liquida. 


S 

Fase  solida. 

V 

Fase  gassosa. 

M  % 

Percento  molecolare. 

C 

g  di  B/100  g  H20. 

crit. 

Punto  critico. 

max. 

Massimo. 

xb 

Frazione  molecolare  di 

B. 

m 

Valori  nelle  regioni 

metastabili. 

E 

Punto  eutettico. 

U 

Tempera  tura  di  tras- 

formazione  oppure 

punto  di  fusione  in- 

congruente. 

t 

Soluzione  satura. 

I  numeri  scritti  in  nero 

indicano  i  punti  tripli. 

Le  composizioni  delle  fasi 
cristalline  (Bodenkorper)  sono 
riportate  nella  linea  centrale,  e 
ognuna  si  riferisce  a  tutti  i 
valore  che  seguono  fin  dove  si 
trova  indicata  una  fase  nuova. 


TWO-COMPONENT  SYSTEMS— NON-AQUEOUS 


Standard  Arrangement,  v.  p.  viii 
A  =  Argon;  B  =  02 
t  =  82.1°K  (173) 


M  %  A 

V 

mm 

M 

%  A 

Pmm 

Liq. 

Vap. 

o2 

A 

Liq. 

Vap. 

o2 

A 

0 

0 

300 

0 

13.6 

20.6 

260.0 

67.5 

3.3 

5.8 

290.5 

17 

92.7* 

97.8 

9.0 

411 

5.6 

10.2 

9.2 

16 

283.5 

269.8 

28.5 

51.4 

100 

100 

0 

411 

*  Satd.  soln.,  solid  phase,  Argon. 


A  =  Argon;  B  =  N2  (168,  169);  cj_  (128) 
See  also  p.  284,  309 
85.11°Iv,  Isotherm 


Wt.  %  B 
in  system 

P. 

nm 

Wt.  %  B 
in  system 

Pmjn 

B.  P.* 

Dew  pt.f 

B.  P.* 

Dew  pt.  % 

0 

602.8 

602.8 

65.3 

1379 

10.0 

747 . 5 

74.0s 

1242 

24.3 

731.8 

82.6 

1562 

31.5 

1005 

100 

1743 

1743 

52.8 

96S 

*  Vapor  space  estimated  as  less  than  H  %  of  total  volume. 
J  Estimated  from  p-v  diagram. 


Isobars 


Wt.  %  B 

Pmm  —  500 

I  760 

|  1000 

1500 

in  system 

B.  P.,  °K 

0 

83.4s 

87.26 

89.93 

94.1s 

10 

81 .42 

S5.2s 

87.9s 

92.32 

31.5 

78.65 

82. 4o 

85.06 

89.29 

65.3 

75.86 

79. 4i 

81.9s 

85.97 

82.6 

74.82 

78.3o 

80.7e 

84. 7o 

99 

73.94 

77.35 

79.7s 

83.64 

100 

73.87 

77.2s 

79.7i 

83.57 

Dew  points,  °K 

24.3 

81.79 

85.4e 

88.04 

92.15 

52.8 

79.4i 

82.97 

85.4o 

89.33 

74.05 

77.22 

80.6e 

83.0s 

86.93 

A  =  02;  B  =  N2,  see  also  Fig.  1  and  p.  309  (2i9>  223,  297) 
Critical  region 


M  %  A 

t,  °C 

Liquid  boundary 
v,  cm3/g  |  patm. 

Vapor  boundary 
v,  cm3/g  I  patm. 

0 

— 147 . 13  crit. 

33.49 

Air 

-150.12 

25.04 

23.6s 

-146.32 

1.91 

29.8s 

-144.35 

1.98 

32.5 

-144.12 

33.0 

30.9 

352 


INTERNATIONAL  CRITICAL  TABLES 


A 


M  %  A 

Air 


50.0 


=  02;  B  =  N2,  Critical  region. — ( Continued ) 


t,  °c 

Liquid  boundary 

Vapor  boundary 

v,  cm3/g 

Patm. 

v,  cm3/g 

Patm. 

-143.35 

34.0 

5.32 

32.0 

- 143 . 14 

32.3 

-142.35 

2.17 

35.3 

33.5 

-142.0 

35.7 

4.61 

34.1 

-141.35 

2.28 

36.5 

35.3 

-141.0 

2.63 

36.9 

3.95 

36.1 

-140.9 

2.67 

37.1 

3.82 

36.4 

-140.8 

2.76 

37.2 

3.78 

36.6 

—  140.73  crit. 

2.86 

37.25 

3.64 

36.9 

— 140 . 63  max. 

3.33 

37.2 

-140.95 

0.00203* 

30.1 

0.00986* 

27.7 

-138.02 

. 00225 

34.2 

.00842 

32.0 

-135.9s 

.00245 

37.4 

.00735 

35.0 

-134.5o 

.00266 

39.5 

.00645 

37.6 

M  %  A 

t,  °C 

Liquid  boundary 

Vapor  boundary 

v,  cm3/ g 

Patm. 

v,  cm3/g 

|  Patm . 

50.0 

-133.0o 

0.00314 

41.5 

0.00514 

40.5 

—  132.66  crit. 

.00358 

41.9 

.0046 

41.3 

-132.64 

.00366 

41.9 

-132.64 

.00455 

41.5 

-132.61 

.00373 

41.95 

-132.61 

.0044 

41.6 

— 132 . 53  max. 

. 00404 

41.9 

75.0 

-128 

0.00244* 

42.2 

0.00609* 

40.9 

-125.95 

.00287 

45.5 

. 00474 

44.7 

-125.75 

.00307 

45.7 

.00448 

45.1 

-125.6s 

.00321 

45.8 

.00433 

45.35 

— 125 . 6o  crit. 

.00336 

45.9 

.00419 

45.5 

— 125 . 53  max. 

.00375 

45.85 

100 

—  118.82  crit. 

49.7 

*  Volume  of  system  referred  to  0°C  and  1  atm.  as  unity. 


Values  of  p  in  atm.  and  of  Mol  %  02  in  coexisting  liquid  and  vapor  phases;  C  =  Mol  %  02  in  vapor  (66>  67>  173);  cf.  (40>  128>  389) 


M  %  O2 

in  liquid 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

95 

100 

V . 

-198.68' 

0.702 

0.6521 

0.6015 

0.5505 

0.4994 

0.4474 

0.3937 

0.337s 

0.277s 

0.210s 

0. 138o 

c . 

0.0 

2.6a 

5.4s 

8.54 

12.04 

16.2s 

21.6s 

29.02 

40.0s 

58.9s 

74.79 

100 

v . 

— 194.03 

, 

r 

1.214 

1.126 

1.038 

0.953s 

0.8651 

0.7777 

0.687s 

0.5934 

0.4944 

0.386s 

0.2687 

c . 

. 

0.0 

3.04 

6.22 

9.69 

13.65 

18.39 

24.3s 

32.3s 

43.9s 

62.8i 

77.74 

100.0 

v . 

— 182.63 

r 

3.689 

3.439 

3.18s 

2.931 

2.674 

2.414 

2.152 

1.886 

1.613 

1.331 

1.033 

c . 

, 

0.0 

3.Ss 

7.9s 

12.5o 

17.6l 

23.60 

30.9o 

40.1s 

52.69 

70.8o 

83.44 

100 

v . 

-  173. 19< 

7.634 

7.131 

6.630 

6.127 

5.624 

5.12o 

4.61s 

4.102 

3.583 

3.050 

2.496 

c . 

0.0 

4.63 

9.54 

14.8s 

20.84 

27.68 

35.77 

45.69 

58.3s 

75.41 

86.4s 

100 

v . 

-163. 08  < 

14.58 

13.62 

12.68 

11.76 

10.86 

9.96 

9.06s 

8. 172 

7.27i 

6.357 

5.415 

c . 

0.0 

5 . 64 

11.43 

17.54 

24.17 

31.5s 

40.02 

50.09 

62.47 

78.4o 

88. 3o 

100.0 

v . 

— 153.21 < 

24.94 

23.25 

21.63 

20.0s 

18.59 

17.17 

15.76 

14.38 

12.99 

11.60 

10.15 

c . 

0.0 

6.7s 

13.52 

20.4s 

27.82 

35.78 

44.6s 

54.7s 

66.7s 

81.39 

90.09 

100 

v . 

-148. 13  < 

31.94 

29.75 

27.69 

25.73 

23.88 

22.10 

20.35 

18.65 

16.95 

15.24 

13.47 

c . 

0.0 

7.5s 

14.85 

22. 2o 

29.8i 

37.9i 

46.79 

56.81 

68.47 

82.49 

90. 7i 

100 

A  =  02;  B  =  C02,  see  also  Fig.  2  (i88>  189) 
Critical  region 


M  %  A 

<T-*» 

O 

O 

Liquid  boundary 

Vapor  boundary 

V* 

Patm. 

V* 

Patm. 

0 

31 . 2  crit. 

72.9 

10.53 

17.6 

0.00277 

88.3 

0.00796 

66.2 

20.3 

.00312 

88.3 

. 00683 

72.0 

22 . 0  crit. 

.00363 

86.8 

.00599 

76.4 

22.7 

.00345 

85.5 

22.7 

. 00554 

78.7 

23.3  max. 

.00469 

82.8 

20.03 

9.6 

0.00296 

102.7 

0.00881 

65.3 

11.4 

.00318 

100.9 

.00807 

69.4 

12 . 5  crit. 

.00337 

99.7 

.00752 

72.2s 

14.0 

.00369 

97.6 

14.0 

.00681 

76.8 

15.4 

.00413 

94.9 

15.4 

. 00602 

82.1 

16.3  max. 

. 00498 

89.2 

100.0 

—  II8.82  crit. 

49.7 

*  v  =  V olume  of  system  referred  to  20°  and  1  atm.  as  unity. 

A  =  02;  B  =  Cu  (132>  164>  339>  393>  421) 


t,  °C 

o2/2Cu 

in  liq.* 

Pmm 

l,  °c 

02/2Cu 
in  liq.* 

Pmm 

O1I2O  4~  Li 

Cu  +  Li 

1  064 

0.0156o 

1  083 

0 

1  096 

0.0209s 

1  082 

0.00036 

1  119.2 

0.028 

1  075 

0.00516 

1  129 

0.02817 

1  069 

0.00779 

1  050.4 

0.035 

1  064 

0.01516 

1  166 

0.04037 

*  Mole  ratio. 

1  184.6 

0.041 

t,  °C 

02/2Cu 

in  liq.* 

Pmm 

i,  °C 

02/2Cu 
in  liq.* 

Pmm 

Cu20  — 1—  Lx  — Lii| 

C112O  4~  Ln 

1  195 

0.0918 

1  100.3 

302 

1  195 

0.4695 

1  096.5 

314.5 

0u2O  -f-  Ln 

1  091.9 

344.5 

1  235 

0.500 

0.6 

1  090.1 

387.5 

1  231.3 

/  0.5162 

|  0  95 

1  088.5 

353.5 

\  0.5256 

1  085.5 

393 

1  230.1 

1.03 

1  085.3 

361 

1  233.8 

1.54 

1  084.2 

373.5 

1  221.8 

3.5 

1  081.2 

0 . 6369 

1  211.7 

9.8 

C112O  4~  CuO  4"  Ln 

1  206.0 

0.5544 

1  080. 2E 

j  (0.638) 

402.5 

1  201.8 

0.5616 

CuO  4-  Ln 

1  200.8 

16.5 

1  083.8 

450 

1  196.9 

22.2 

1  088.7 

512 

1  185.4 

33 

1  089.5 

0.6422 

1  183.0 

0.574s 

1  092.6 

601 

1  175.1 

57.4 

1  096.4 

671 

1  154.6 

92.0 

1  097.2 

722 

1  153.3 

89.0 

1  105.7 

939 

1  150.0 

115.5 

1  107.8 

0.671s 

1  150.0 

0.599 

107 

1  119.0 

1  258 

1  144.7 

127.0 

1  120.0 

0.675 

1  320 

1  139.9 

167.7 

1  120.5 

0.678 

1  134.8 

157.1 

1  130.0 

1  716 

1  131.3 

219.7 

1  135.8 

2  020 

1  123.0 

205.5 

1  150.0 

0.699 

3  280 

1  120.0 

0.617 

220 

1  160.0 

0.724s 

1  109.2 

257 

1  171.0 

6  700 

1  109.0 

0.6271 

1  193.0 

0.734s 

*  Mole  ratio. 

*  Mole  ratio. 
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Fraction  of  normal  volume  (0°C,  1  atm.). 


t,  °c 

M 

%  B 

L 

|  Vap. 

Pmm 

Cl2  (crys.) 

-102 

o 

1  0  I 

IC13  (crys.) 

+30 

0.1 

42.5 

0.7 

60.5 

1.0 

75 

2.1 

94 

7.9 

101 

25.0 

12  170  l| 

t,  °C 


M  %  B 
L  |  Vap. 


100 

96 

95.4 

90.4 
89 

85.3 

78.7 


IC13  (crys.) 
29.2 

33.1 


11  710 

8  140 
5  190 

3  550 
2  285 


t,  °C 

02/2Cu 

in  liq.  * 

Pm  in 

t,  °C 

02/2Cu 

in  liq.* 

CuO  -i-  L11 

Unsaturated  solutions 

1  2U4.4 

16  090 

1  080.7 

0.638 

406  5 

1  ZJLU. 

6 

24  150 

1  081.5 

0.638 

412 

1  216. 

5 

0 . 7585 

1  085.0 

0.638 

435 

1  225 . 

0 

0.7705 

1  120 

0.649 

482 

1 

*  Mole  rat 

4 

io. 

14  700 

1  150 

0.635 

389 

i  The  composition  of  the  immiscible 

1  150 

0.651 

832 

liquids  changes  but  slightly  with  tern- 

1  150 

0.678 

1  497 

perature, 

the  change  being  in  direc- 

tion  toward 

increased  mutual  solu- 

bility  as  temp,  increases. 

Two  liquid 

layers  persist  above  1400°. 

A  =  H2; 

B  =  C02  ( 

445):  Critical  region 

Vol. 

t,  °C 

Liquid  boundary 

Vapor  boundary 

%  B 

V* 

Patm. 

V* 

Patm. 

4.99 

15.3 

0 . 00253 

102.9 

0.01105 

57.2 

21.5 

. 00288 

100.0 

.00851 

67.9 

26.8 

.00381 

93.2 

.00582 

81.7s 

27 . 1  crit. 

. 00404 

91.85 

. 00560 

83.0 

27.3 

. 00425 

90.5 

27.3 

. 00537 

84.6 

27.5  max. 

. 00478 

87.4 

10.06 

16.9 

0 . 00940 

67.8 

22.8 

. 00686 

83.2 

24 . 2  crit. 

0 . 00372 

114.3 

. 00623 

87.9 

25.0 

.00410 

108.4 

25.0 

. 00563 

92.9 

26.45  max. 

. 00468 

101 

20.1 

15.35 

0.00877 

79.1 

20.9 

. 00632 

101.5 

22.2 

. 00595 

106.4 

22.8  max. 

. 00498 

120 

0.0 

31.2  crit. 

72.9 

100.0 

239 . 9  crit. 

12.8 

A  —  Cl2;  B  =  I2:  Saturated 


O 

O 

M 

L 

%  B 

|  Vap. 

Pmm 

t,  °C 

M 

L 

%  B 

I  Vap. 

Pmm 

lCl3(Crys.) 

a- TCI 

73.6 

37.6 

10.3 

15 

56.  £ 

51  + 

16.0 

70.1 

1  185 

13.5 

14.3 

64. 1 

773 

10 

59.2 

12 

60 

39.2 

12.5 

571 

<*-I  Cl  +  I2 

50 

296 

7.9E|  60.3|  52.1 

11 

40 

42.2 

19.2 

147 

I 

30 

44.2 

29.8 

72 

10 

60.6 

11.2 

25 

49.5 

20 

64.9 

15.0 

22.7 

45.7 

36.4 

42 

25 

20 

20m 

46.1 

30 

67.1 

25 

IC13  + 

«-ICl 

40 

68.9 

43 

22.4E|  4e 

36. 5| 

40.5 

50 

71.4 

63 

70 

78.1 

25 

47.4 

40.8 

41.5 

100 

90.9 

>100 

26 

41 

114.3 

100.0 

100 

91 

27.2 

50.0 

49.0 

39 

1/3- Cl 

27. 1 

36 

12.0m 

47.6 

26 

31 

13.9m 

50.0 

24 

27 

7.0m 

54.3 

22.5 

24.5 

0. 9m 

58.1 

20 

54.4 

21.0 

t,  °C. 

Patm* 


A  =  Cl2;  B  =  COCl2  (303) 

Vapor  pressures  of  71.7  Wt.  %  B  solution 


-15 

-10 

-5 

0 

+5 

10 

15 

20 

25 

30 

35 

1 

1.32 

1.68 

1.97 

CO 

CO 

<m‘ 

2.72 

3.14 

3.6o 

4.09 

4.62 

5.22 

40 

5.8s 


A  —  HC1;  B  =  C2H6,  Ethane  (323) 

Retrograde  condensation  of  first  kind  takes  place  in  region 
between  critical  point  and  point  of  max.  temp,  of  each  mixture. 
The  form  of  the  critical  curve  is  analogous  in  all  respects  to  that 
of  system  N,0  +  C2H6  ( see  Fig.  9).  The  C2H6  employed  showed 
a  condensation  range  of  1.4  atm.  at  21.4°C,  owing  to  presence  of 
unknown  amount  of  impurities. 

Critical  region 


M  %  A 

O 

O 

Liquid  boundary 

Vapor  boundary 

V* 

Patm. 

V* 

Patm. 

0 

31.9  crit. 

0.0065 

48.9 

1 

28.6 

14.5 

0 . 00345 

44.5 

0.0142 

42.2 

21.3 

. 00385 

51.1 

.0112 

49.0 

25.4 

.00435 

55.2 

.0095 

53.8 

27  4  f  crit. 

[  max. 

.0058 

57 

.0058 

57 

38.3 

14.0 

0 . 0033 

45.5 

0.0137 

42.0 

21.3 

. 00355 

53.1 

.0106 

51.6 

25.4 

.0038 

57.6 

.0084 

56.4 

_  I  crit. 

27. 3  < 

(  max. 

.0054 

59.3 

.0054 

59.3 

59.6 

14.1 

0 . 0028 

46.9 

0.0134 

45.8 

21.2 

.0031 

54.0 

.0107 

53.4 

25.4 

.0034 

58.9 

.0092 

58.4 

30.2 

.0042 

65.1 

.0062 

64.8 

30 . 5  crit. 

30 . 6  max. 

.0048 

65.4 

65.3 

86.8 

13.7 

0.0021 

42.1 

0.0173 

40.4 

21.3 

.0023 

50.0 

.0139 

47.8 

25.4 

.0024 

54.4 

.0123 

52.7 

30.2 

.0025 

59.9 

.0109 

58.2 

41.5 

.0031 

75.3 

.0072 

74.2 

43 . 1  crit. 

43 . 3  max. 

.0042 

77.5 

77.3 

100 

51.3  crit. 

0.0039 

81.6 

*  »  =  Volume  referred  to  volume  at  0°  and  1  atm.  aa  unity. 
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INTERNATIONAL  CRITICAL  TABLES 


A  =  HC1;  B  =  C2H60,  Methyl  ether,  critical  phenomena  (21S) 

A  =  HC1;  B  =  C6H7N,  Aniline 

For  vapor  pressure  of  solutions  saturated  with  the  compound, 
AB(131  to  190°),  v.  (37>  232).  For  L-V  isotherm  200°,  v.  (37). 

A  =  Br2;  B  =  I2  (38>  2i°>  43») 


t,  °c 

Atomic  %  B 
L  |  V 

Pmm 

t,  °C 

Atomic  %  B 
L  |  V 

Pmm 

Unsaturated  solutions 

151 

70 

48.5 

770.1 

50.2 

25 

331 

159 

4 

80 

50.3 

757.8 

40 

192 

173 

5 

90 

65.2 

760.5 

50 

8.2 

86 

187 

5 

100 

100 

771.7 

58 

37.9 

46 

Solid 

solutions 

satd.  with  Br2 

100 

100 

3 

5 

19 

32.5 

83 

92.8 

50 

372 

23 

35.9 

85.8 

60 

18.8 

206 

7 

25 

35.9 

85 

70 

27.7 

160 

5 

31 

43.6 

79.5 

80 

35.7 

113 

36 

47.1 

64.1 

100 

100 

30 

7 

40 

4 

50 

48.2 

58.7 

0 

0 

771 

2 

Solid 

solutions 

satd. 

with  I2 

61.2 

5 

771 

2 

40 

4 

50.5 

48.2 

72.7 

20 

2.08 

759 

3 

42 

51.4 

45.4 

104.3 

47.2 

8.25 

756 

3 

44 

3 

54.7 

42.7 

126 

52 

27.1 

750 

47 

9 

60.4 

54.6 

134.9 

55 

772 

6 

50 

60.4 

56.7 

145.4 

60 

42.9 

Gi 

GO 

8 

100 

92.9 

>200 

A  =  HBr;  Bj  =  SO,;  B2  =  H2S 
L  +  V,  0  to  100%  B,  -30  to  —  80°C  (428) 

A  =  I2;  Bi  =  S;  B2  =  Se;  B3  =  Te  (775,  459) 
A  =  HI;  B  =  H2S 

L  +  V,  0  to  100  %  B,  -30  to  —  80°C  (426) 


A  =  S02;  B  =  C02,  see  also  Fig.  3andp.  285  (61, 85,  87,88,89,90, 91 ) 
L  +  V,  critical  region 


Wt. 

%  A 

t,  °C 

Liquid  boundary 

Vapor  boundary 

v,  cm3/g 

P&tm. 

v,  cm3/g 

Patm. 

0 

31.2  crit. 

2.24 

72.9 

2.24 

72.9 

10.35 

26 

1.62i 

61.4 

8.65s 

45.2 

32 

I.881 

69.4 

7.09 

54.2 

37 

2.055 

74.6 

5.357 

63.5 

39  crit. 

2.224 

75.8 

4.74s 

69.4 

40 . 4  max. 

73.5 

15.7 

22 

1.491 

50.9 

14.91 

28.7 

27 

1.506 

56.3 

12.53 

33.6 

36.4 

1.714 

67 

8.76s 

45.7 

46 

1.963 

76.5 

5.98s 

60.4 

48 . 3  crit. 

2.232 

79.6 

5.283 

65.6 

49.8 

5.034 

67.4 

49.8 

2.461 

80.7 

52 . 1  max. 

77 

33.2 

33.2 

1.356 

56.6 

23.38 

20.9 

44.5 

1 . 455 

69.5 

14.21 

31.2 

54.4 

1.613 

77.8 

10. 19 

41.6 

65.3 

1.982 

87.8 

7.023 

56.4 

68  crit. 

2.247 

88.6 

6 . 167 

61.9 

70 

5.73s 

66.2 

70 

2.377 

90 

72 

5.244 

70 

72 

2.509 

89.8 

74.2 

4.420 

78.2 

74.2 

3.003 

88 

75  max. 

84 

47.1 

46.2 

1.314 

59.6 

20.32 

21.8 

56.8 

1.49s 

68.9 

14.09 

30.2 

70.4 

1.604 

82.2 

9.964 

41.6 

Wt. 

t,  °C 

Liquid  boundary 

Vapor  boundary 

%  A 

v,  cm3/g 

P&tm. 

v,  cm3/g 

P&tm. 

47.1 

78.4 

1.774 

89.5 

7.720 

49.6 

83 

2.002 

92 

6.851 

57.2 

86  crit. 

2.319 

93 

5.91o 

63.5 

88 

5.530 

68.4 

88 

2.291 

93.4 

89.6 

4.897 

71.8 

89.6 

2.400 

93.2 

91.4 

4.500 

75.1 

91.4 

2.58i 

92.1 

93 . 4  max. 

86 

60.0 

66.4 

1.367 

68.1 

15.25 

28.4 

70.8 

1.402 

70.0 

13.68 

30.8 

76.0 

1 . 453 

76 

11.53 

35.8 

81.0 

1.51o 

81.4 

10. li 

40.5 

92 

1.653 

88.6 

7.4o 

53.3 

98 

1.831 

92 

6.114 

61.4 

102 

2.188 

93.4 

5.43e 

66.6 

106.5  crit. 

2.509 

94.2 

4.794 

73.6 

108.2 

4.115 

79.5 

108.2 

2.68s 

93.1 

110 

3.54s 

85.8 

110 

3.18s 

89.6 

110.3  max. 

87.5 

70.9 

61.5 

1.232 

55.6 

21.59 

20.4 

72.5 

1.287 

61.8 

16.2i 

26.4 

81.4 

1.311 

68.6 

12.71 

32.4 

92.0 

1.372 

77.0 

10.14 

39.4 

102.8 

1.511 

84.0 

7.5U 

51.2 

113.0 

1.762 

89.8 

5.726 

62.8 

119.5  crit. 

2.489 

90.8 

4.33i 

73.4 

120.6 

3.885 

79.2 

120.6 

2.553 

90.4 

122 . 5  max. 

85.5 

81.4 

71 

1.123 

48.8 

19.10 

21.4 

80 

1.22i 

54.5 

15.30 

25.5 

94 

1.319 

63.2 

10.85 

34.6 

104 

1.385 

70.2 

8.88 

42.0 

114 

1.418 

77.4 

7.05 

51.2 

124 

1.68 

84.8 

5.34s 

62.8 

132  crit. 

2.204 

86.6 

3.907 

75.8 

133.6 

3.579 

79.4 

133.6 

2.46e 

86.0 

134.6  max. 

84 

91.1 

81 

1.125 

40.4 

18.40 

21.4 

92 

1.178 

46.5 

13.73 

27.7 

102 

1.216 

52.2 

10.98 

33.8 

123.5 

1.36s 

69.0 

6.81 

50.8 

133 

1.483 

75.2 

4.94 

62.3 

143 

2.166 

80.6 

3.715 

74.5 

145 . 4  crit. 

2.192 

81.4 

3.20 

78.0 

146.2  max. 

80.4 

100.0 

157 . 2  crit. 

2.07 

78.2 

2.07 

78.2 

A 

=  S02;  B  = 

C2H6,  Ethane,  see  Figs.  4  and  5  (282) 

A  =  SO 

;  B  =  CH3CI, 

Methyl  chloride,  see  also  Fig.  6  ( 

86,  88,  89, 

91,  92, 

216) 

Critical 

region 

Vol. 

t,  °C 

Liquid  boundary 

Vapor  boundary 

%  A 

v,  cm3/g 

Patm. 

v,  cm3/g 

Patm. 

0 

25.0 

141.5 

100 

1.562 

73.0 

33.0 

12.42 

31.3 

123 

1.762 

48.1 

7.87 

46.3 

127 

1.808 

51.6 

7.17 

49.0 

P-T-X  RELATIONS  (A  =  4-1  TO  11-1) 
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A  =  SP2;  B  =  CH3C1:  Critical  region. — ( Continued ) 


Vol. 

t,  °C 

Liquid  boundary 

Vapor  boundary 

%  A 

v,  cm3/g 

Patm . 

v,  cm3/g  | 

Patm . 

25.0 

129 

1.844 

51.8 

7.03 

50.4 

136.8 

1.950 

59.0 

5.48 

57.8 

137.3 

2.091 

60.8 

5.264 

58.3 

141.5 

2.232 

64.5 

4.206 

61.4 

144 . 5  crit. 

2.443 

66.2 

3.854 

64.5 

145.8  max. 

66 

37.5 

123 

I.682 

49 

8.29 

45.2 

135 

1.760 

58 

5.87 

54.8 

140 

1.903 

63.4 

5.12 

60.8 

145.5  max. 

2.26 

67.0 

50.0 

95.0 

1.381 

30.8 

14.62 

26.8 

110 

1.468 

39.4 

10.72 

36.0 

123.6 

1.556 

48.5 

7.71 

46.3 

132* 

1.676 

55.6 

5.71 

55.6 

138.8 

1.820 

61.2 

5.25 

59.6 

141 

1.995 

62.8 

4.95 

60.9 

144.4 

2.054 

66.4 

4.66 

64.0 

146  crit. 

2.083 

67.4 

4.19 

64.6 

147.2  max. 

66.5 

62.5 

115.5 

1.381 

40.6 

9.00 

38.2 

128 

1.481 

48.5 

6.93 

47.4 

137.5 

1.615 

56.2 

5.66 

54.8 

145 

1.782 

63.2 

4.52 

62.2 

150  crit. 

1.982 

69.4 

3.52 

68.0 

75.0 

109 

1.277 

38.5 

10.77 

35.2 

122 

1.332 

45.4 

7.73 

44.5 

137 

1.471 

55.8 

5.65 

55 

143* 

1.582 

61.3 

4.51 

61.3 

146.5 

1.692 

66.2 

3.71 

65 

151 

1.969 

70.6 

3.44 

69 

152  crit. 

2.025 

71.4 

3.41 

70.2 

153  max. 

71.4 

87.5 

112.4 

1 . 296 

40.3 

9.14 

36.5 

132 

1.390 

54 

6.13 

50.6 

144.5 

1.547 

64.7 

4.62 

61.4 

148 

1.610 

67.2 

4.08 

65.8 

155.6  f  “'*• 

{  max 

2.49 

74.2 

2.49 

74.2 

94.5 

123 

1.274 

47.8 

7.60 

44.8 

136 

1.375 

58 

5.57 

55.2 

149 

1.579 

69.5 

3.94 

68.2 

152 

1.680 

71.8 

3.28 

70.8 

155.8  crit. 

2.16 

78.4 

100 

157.2 

78.2 

*  Azeotropic  indifferent  point. 


A  =  S02;  B  =  Cu,  System,  L  +  V  (387»  432) 


A  =  H2S;  B  =  NH3  (259>  349»  350>  353>  451) 


t,  °C 

M  %  NH, 

Patm. 

t,  °C  |M  %  NH3 

Patm. 

NH4HS  +  Lx  +  V 

NH4HS  +  Ln  +  V 

75.4 

1.8 

14.8 

2.9 

86.2 

3.4* 

<20.0 

72.7 

87.7 

3.8* 

25 

3.7 

88.4 

4.3 

30 

3.3 

94.2 

80.6 

31.4 

3.4 

94.4 

5.7 

31.6 

3.45 

97.4 

6.3* 

31.7 

3.5 

101.1 

89.7 

35.7 

4.6 

102.4 

91.9 

39.6 

4.3 

103.0} 

93.9 

39.7 

4.4 

41.2 

70.9 

4.6 

41.4 

4.6 

A  =  H2S;  B  =  NHS. — ( Continued ) 


t,  °C 

M  %  NH3 

Patm. 

t,  °C 

M  %  NH3 

Patm. 

nh4hs 

-  Ln  +  V 

41.5 

4.6 

87.7 

18.3 

45.6 

5.5 

87.8 

18.4 

50.3 

5.9 

89.0 

19.3 

50.5 

5.9 

92.5 

23 

55 

7.0 

96 

27 

59.9 

7.7 

100 

34 

61.1 

8.0 

105 

45 

63.1 

8.4 

106.7 

52 

64.8 

8.8 

108.3 

58.6 

58 

65 

9 

110.3 

72 

65.1 

8.9 

112.4 

90 

70.3 

10.3 

113.6 

98 

70.6 

10.4 

115.6 

127 

75 

12 

115.7 

52.3 

77.8 

66.7 

116.5 

172 

79.4 

85 

85.7 

65.6 

13.7 

17 

*  These  points  lie  near  the  three- 
phase  line  in  Li-V  region, 
t  First  critical  endpoint. 

A  =  h2so4;  b  =  NHa 

For  diagrams  and  tables  of  melting  and  boiling  points,  v.  (177). 


A  =  N203;  B  =  N,04  (256) 
Values  of  pmm 


'"'\Wt.  %  A 
t, 

0 

20 

40 

60 

80 

100 

-24 

70 

110 

170 

268 

460 

865 

-16 

108 

168 

260 

499 

685 

1250 

-  8 

172 

262 

398 

623 

1018 

1785 

0 

266 

400 

600 

925 

1475 

2480 

+  8 

396 

590 

882 

1331 

2075 

3360 

16 

598 

860 

1270 

1857 

2825 

4430 

20 

684 

1040 

1520 

2130 

3260 

5000 

A  =  N20;  B  =  C02,  see  also  Figs.  7  and  8  (88>  93) 
Critical  region 


Wt. 

%  A 

O 

O 

Liquid  boundary  | 

Vapor  boundary 

v,  cm3/g  | 

Patm.  | 

v,  cm3/g 

Patm . 

0.0 

31 . 2  crit. 

2.24 

72.9 

2.20 

15.3 

1.603 

54.5 

6 . 689 

53.2 

19 

1.658 

58.7 

5.933 

57.9 

23.2* 

1.712 

64.1 

5.055 

64.1 

27.4 

1.92i 

70.3 

4.055 

70.1 

30 . 8  crit. 

2.33 

74.3 

74.1 

30 . 9  max. 

74.2 

4.08 

16.5 

1.553 

55.6 

6.458 

54.7 

20.2 

1.62s 

60.1 

5.703 

59.6 

23.3 

1.704 

64.3 

5.024 

63.6 

26.5* 

1.817 

68.7 

4.232 

68.7 

28.4 

1.93 

71.7 

3.892 

71.5 

30.7  crit. 

2.356 

74.5 

3.213 

74.3 

30.8  max. 

74.4 

7.42 

16.2 

1 . 59i 

54.9 

6.60 

53.8 

18.6 

1.637 

57.6 

6.00 

56.6 

21.4 

1.684 

61.6 

5.53 

60.8 

23 

1.73 

63.6 

5.16 

62.8 

26.6 

1.823 

69 

4.42 

68.7 

29* 

1.962 

72.2 

3.77 

72.2 

30.7  crit. 

2.387 

74.7 

3.22 

74.5 

30 . 8  max. 

74.6 

21.3 

13.6 

1.587 

51.5 

7.66 

50.6 

15.3 

1.63o 

53.8 

6.70 

52.8 

18.3 

1.674 

57.2 

6.17 

56.2 

23 

1.76i 

63.4 

5.26 

62.6 

356 


INTERNATIONAL  CRITICAL  TABLES 


A  =  N20;  B  = 

CO>:  Critical  region 

— ( Continued ) 

Wt, 

t,  UC 

Liquid  boundary 

Vapor  boundary 

v,  cm3/g 

%  A 

Patm. 

|  v,  cm3/g 

P  atm . 

21.3 

25 

1.805 

66.1 

4.78 

65.8 

26.4 

1.875 

68.1 

4.51 

67.8 

29 

2.006 

72.0 

3.90 

71.7 

_  .  ( crit. 

31  2  V 

2.666 

75.8 

3.31 

75.8 

l  max. 

51.6 

14.2 

1.58o 

51.0 

7.36 

49.6 

17.1 

1.595 

54.3 

6.70 

53.1 

21.3 

1.74s 

59.6 

5.88 

58.4 

24.2 

1.77s 

64.0 

5.22 

62.8 

26 

1.81o 

66.7 

4.77 

65.7 

28.4 

1.869 

69.9 

4.33 

69.0 

30.2 

1.965 

72.8 

3.74 

71.9 

32.2 

2.13s 

75.7 

3.11 

75.0 

33  crit. 

2.76? 

76.8 

76.5 

33 . 1  max. 

76.7 

81.1 

16.4 

1.664 

51.9 

7.51 

49.8 

18.8 

1.71i 

54.4 

6.94 

52.5 

23.4 

1.758 

59.8 

5.91 

58.4 

26.4 

1.805 

64.1 

5.15 

63.0 

28.5 

1.852 

66.8 

4.82 

65.9 

30.8 

1.947 

69.8 

4.30 

69.2 

33.4 

2.135 

74.1 

3.03 

73.7 

34 . 4  crit. 

2.89 

75.8 

75.5 

34.5  max. 

75.6 

91.9 

16.5 

1.578 

51.0 

7.56 

48.9 

22 

1.647 

57.4 

6.25 

55.5 

25.1 

1.667 

61.0 

5.72 

59.2 

27.5 

1.769 

63.9 

5.10 

62.8 

30 

1.884 

67.1 

4.64 

65.9 

33.5 

2.038 

72.0 

3.95 

71.1 

35 . 2  crit. 

2.268 

74.5 

3.34 

73.6 

35 . 3  max. 

74.3 

100 

36.0  crit. 

2.39 

71.9 

*  Azeotropic  indifferent  point. 

A  =  N20;  B  =  C2H6)  Ethane, 

see  also  Fig.  9  (212>  213,  214) 

Critical 

region 

Vol. 

t,  °C 

Liquid  boundary 

Vapor  boundary 

%  B 

V* 

Patm. 

V* 

Patm. 

0 

36  crit. 

0.0047 

71.9 

18 

2.85 

0.00265 

35.6 

0 . 0205 

35.3 

11.8 

.0029 

43.9 

.0143 

43.6 

19.1 

51.8 

51.5 

23 

.0031 

56.6 

.0094 

56.4 

29 . 8  max. 

.0052 

65.3 

25 

5.4 

0.0027 

38.1 

0.0177 

37.5 

13.2 

.0029 

45.6 

.0131 

45.1 

18.3 

.0031 

51.2 

.0111 

50.5 

22.2 

.0032 

55.6 

.0094 

55.1 

26.9 

.0038 

>61.4 

.0066 

<61.4 

27 . 6  crit. 

.0043 

>62.9 

.0065 

<62.9 

28.2  max. 

.0046 

63.4 

43 

9.8 

0.0030 

0.0150 

40.6 

14.3 

45.6 

.0130 

44.1 

20.5 

.0035 

52.3 

.0096 

51.8 

24.6 

.0041 

57.0 

.0073 

56.7 

26.05  (Crit‘ 

58.4 

(  max. 

55 

6.4 

0.0036 

36.9 

0.0195 

35.6 

11.35 

.0038 

41.1 

.0164 

40.0 

18.4 

.0043 

48.1 

.0126 

47 

25.4 

.0050 

55.5 

.0084 

54.9 

26.05  |  Cnt‘  1 

.  0060 

56.1 

.0060 

56.1 

max.| 

. 

A  =  N20;  B  =  C2H6,  Ethane:  Critical  region. — ( Continued ) 


Vol. 

%  B 

t,  °C 

Liquid  boundary 

Vapor  boundary 

V* 

Patm. 

V* 

Patm. 

76 

5.25 

0.0035 

32.9 

0.0217 

31.3 

12.4 

.0038 

38.5 

.0173 

37 

18.4 

.0041 

44.0 

.0140 

42.2 

22 

.0043 

47.0 

.0118 

45.8 

26 

.0048 

51.1 

.0092 

50.3 

27.2 

.0053 

52.2 

.0083 

51.6 

27. 9 {  Crit" 

.0066 

52.6 

.0066 

52.6 

max. 

100 

32  crit. 

.0064 

48.8 

*  v  =  Volume  referred  to  0°C  and  1  atm.  as  unity. 


A  =  NH3; 

B  =  (NH2) 

2  (136,  244) 

t,  °C 

Wt.  %  B 
NH, 

Pmm 

-77.6 

0 

45.8 

-78 

44.5 

-79 

8.5 

41.2 

NH3  +  (NH2)2 

—  8oE 

13.0 

(NH2)2 

38.0 

-75 

15.8 

54 

-70 

19.5 

76 

-65 

24.0 

106 

-60 

28.9 

146 

-55 

34.0 

198 

-50 

39.5 

253 

-45 

45.2 

320 

-40 

51.1 

397 

-35 

57.2 

480 

-30 

63.3 

562 

-28 

65.8 

593 

-26 

68.3 

617 

-25 

69.6 

630 

-24 

70.8 

641 

-23 

72.0 

652 

-22 

73.3 

661 

-21 

74.5 

669 

-20 

75.7 

676 

-19 

76.9 

680 

-18 

78.1 

683  max. 

-17 

79.3 

683 

-16 

80.5 

682 

-15 

81.6 

679 

-14 

82.8 

673 

-13 

84.0 

665 

-12 

85.1 

655 

-11 

86.2 

640 

-10 

87.4 

620 

-8 

89.6 

575 

-6 

91.9 

510 

-4 

94.0 

420 

-2 

96.2 

320 

0 

98.2 

175 

+  1.8 

100.0 

3.2 

A  =  NH3;  B  =  NH4N3  (75) 
t,  °C  I  Wt.  %  A  I  pmm 
NH4N3.2NH3 
-33  |  59.5  |  43.6 

nh4n3.(?) 

0  |  51  1  149.5 


A  =  NH3;  B  =  NH4N03 

(130,  158,  190,  224) 


Values  of  pmm 


M  %  B 

0° 

10° 

20° 

0 

322i 

4612 

6429 

19 

150? 

20 

139s 

21 

129s 

22 

1209 

23 

1126 

24 

1047 

1591 

25 

975 

1489 

26 

910 

139s 

27 

850 

1309 

28 

793 

122e 

29 

741 

115i 

30 

694 

108o 

158i 

31 

650 

1015 

1492 

32 

610 

952 

140s 

33 

574 

897 

133i 

34 

540 

844 

1259 

35 

507 

795 

119o 

36 

467 

749 

1126 

37 

449 

707 

1067 

38 

424 

668 

lOli 

39 

400 

632 

959 

40 

377.5 

599 

911 

41 

357 

568 

865 

42 

540 

823 

43 

514 

783 

44 

745 

45 

709 

t,  °c  I  pmm  I  M  %  B 
NH4N03 


0 

353.8 

41. 

1 

10 

510.5 

43. 

1 

20 

706 

45. 

1 

A  =  NHj 

B  =  NH4 

Br  (24, 

51) 

t,  °C 

Pmm 

C 

NH4Br.3NH3 

8.7m 

1140 

192 

NH4Br.NH 

-10m 

405 

208 

—  5  m 

512 

212 

0  m 

635 

215 

+5  m 

780 

218 

NH4Br.NH3  +  NH 

4Br.3NH3 

6.5U 

815 

218. 

5 

] 

NTRBr.NH 

3 

10 

942 

220 

15 

1130 

226 

20 

1350 

23Q 

25 

1590 

235 

P-T-X  RELATIONS  (A  =  11-1  TO  16-4) 


35 


A  =  NH3;  B  =  CJRo,  m-Xylene 


t  71-87.5  %. 


Three  phase,  Li  Ln  +  V 


t,  °c 

Patm. 

M  %  A 

Li 

Ln 

-33.5 

l 

lo 

99.5 

-20 

1.8 

-10 

2.8 

0 

4.35 

+  8 

5.53 

57.0 

93.5 

0 

5.90 

60.8 

92.1 

2 

6.32 

65.3 

90.1 

14 

6.75 

72.5 

86.7 

14.5* 

6.86 

81 

*  Critical  solution  point. 


A  =  NH3;  B  =  C2H4(NH2.HC1)2,  Ethylenediamine  hydrochloride 

(59) 


A  and  B  in  equimolar  proportions.  The  pressures  correspond  to 
2NH3  +  C2H4(NH2.HC1)2±?  C2H4(NH2)2  +  2NH4C1  +  satd. 

soln.  +  V 


t,°  C . |  -23 

-9.2 

0 

+  12.4  |  16.8 

pmm . |  78-85  |  90-100 

120-160 

336 

431 

A  =  NH3;  B  =  NH4CNS  (69,  loo,  129,  iso,  isi) 

Values  of  pmm 


M 

%  B 

0° 

10° 

20° 

M 

%  B 

0° 

10° 

o 

O 

0 

3  221 

4  612 

6  429 

30 

301.5 

500 

793 

15 

1  530 

31 

273 

452.5 

728 

16 

1  386 

32 

247 

410 

669 

17 

1  257 

33 

224.5 

372.5 

613 

18 

1  133 

34 

204 

342 

562 

19 

1  021 

1  530 

35 

186.0 

315.5 

516 

20 

919 

1  389 

36 

170.2 

290.5 

474 

21 

826 

1  259 

37 

156.4 

260.5 

435.5 

22 

743 

1  139 

38 

144.0 

240.5 

401.5 

23 

662 

1  030 

1  503 

39 

132.9 

222.5 

369.5 

24 

578 

931 

1  367 

40 

123.5 

206.5 

341 

25 

524 

840 

1  246 

41 

114.7 

192.1 

315 

26 

467 

758 

1  136 

42 

106.9 

179.7 

291.5 

27 

417.5 

684 

1  039 

43 

168.3 

270 

28 

374 

616 

948 

44 

250.5 

29 

334.5 

555 

867 

M 

%  B 

30° 

40° 

M 

%  B 

O 

O 

CO 

40° 

M 

%  B 

CO 

o 

o 

1 

O 

o 

0 

8  749 

11  658 

39 

575 

44 

395.5 

593 

35 

789 

40 

533 

790 

45 

368.5 

554 

36 

726 

41 

494 

735 

46 

344.5 

518 

37 

672 

42 

457.5 

683 

47 

322 . 5 

485 

38 

622 

43 

425.5 

636 

48 

456 

t,  °c 

Pmm 

M  % 

B 

nh4cns 

0 

105 

42. 

3 

10 

165. 

2 

43 

3 

20 

235. 

3 

44 

9 

30 

322 

47 

0 

40 

407 

49 

8 

A  = 

NH3;  B 

=  Hg(CN) 

2 

=  0°C 

(71 

) 

Wt. 

% 

nh3 

Pmm 

20. 

72 

* 

1067 

20. 

93 

109s 

21. 

87 

120o 

22. 

36 

1257 

23. 

4 

1362 

24. 

33 

1445 

25. 

2o 

153e 

26. 

lo 

1615 

100. 

0 

322i 

*  Satd. 

wi 

th  Hg(CN)2.2NHa. 

A  =  NH 

3?  B  — 

LiN03  (mo) 

Wt.  % 

B 

t,  °C 

pmm 

L  + 

V 

63.66 

15.5 

487. 

5 

22.4 

627 

4 

30.05 

818 

1 

35.0 

998 

2 

LiN03 

-13 

.0 

239 

3 

-  6 

.0 

259. 

9 

+  1 

.5 

321 

9 

8 

.5 

382. 

9 

63.6e 

9 

.  5 

392 

A  =  NH4C1;  B  =  PbCl2,  T1C1, 
ZnCl2,  CdCl2,  CuCl,  FeCl3  or 
Li  Cl  (153) 


A  =  C02 ;  B  =  CaO  (62,  420) 
t,  °C  |  p,  mHg  |Wt.  %  B* 


1240 

CaC03 

30.0 

9.2 

1244 . 5 

31.5 

1244.9 

31.5 

1267 . 2 

39.7 

1270 . l 

39.5 

1275.6 

53.5 

1278.1 

49.9 

76.0 

7.6 

83.6 

7.8 

104.1 

6.2 

92.7 

4.6 

106.4 

5.0 

1296 . 0 

107.3 

1296.9 

106.2 

1304.8 

108.3 

109.4 

4.0 

A  =  C02;  B  =  CaO  —{Cant’d) 
t,  °C  |  p,  mHg  |Wt.  %  B* 
CaC03 


1306 . 4 
1314.0 
1324 . 2 
1325.0 
1334.7 
1336.1 
1338 . 9 

157.4 

193.8 
449.0 
426.0 

798.8 
779.0 
779.0 

*  Free  CaO. 

>- 

II 

O 

o 

o 

2,  Phosgene ;  B  =  A1CL 
(!43) 

Wt.  %  B 

H 

O 

O 

am 

25° 

0 

555 

1406 

5 

540 

1372 

10 

525 

1335 

15 

508 

1293 

20 

490 

1243 

25 

462 

1180 

30 

430 

1107 

35 

394 

1015 

40 

354 

897 

45 

308 

748 

50 

260 

551 

55 

328 

A  —  COCl2,  Phosgene;  B  = 

CaAloCls  (144) 


Wt.  %  B 

O 

o 

.  l-t 

am 

25° 

0 

555 

1405 

5 

551 

1396 

10 

547 

1387 

15 

542.5 

1377 

20 

537.5 

1364 

25 

529.5 

1342 

30 

510.  o 

1301 

35* 

469.0 

1212 

t,  °C 

Pmm 

Wt.  %  B 

CaA 

l2Cl8.2COCl2  (?) 

0 

493 

32.5 

25 

124o 

33.5 

*  Supersatd.  solutions. 


A  =  COCl2,  Phosgene;  B  = 
SrALCls  (142) 
t  =  25°C 


Wt.  %  B 

Pmm 

Wt.  % 
B 

Pmm 

0 

1405 

35 

1350 

5 

1404 

40 

1287 

10 

1402 

45 

1185 

15 

1400 

50 

1140 

20 

1397 

55* 

867 

25 

1391 

60* 

664 

30 

1378 

*  Supersatd.  solutions. 
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A  =  COCL;  B  =  SrAl2Cl3  — 

( Continued ) 

t,  °C  |  pmm  |  Wt.  %  B 

5SrAl2Cl8.9COCl2 
25  I  950  |  52.3 


A  =  COCl2,  Phosgene;  B  = 
BaALCls  (142) 
t,  °C  |  pmm  |  Wt.  %  B 

Li  +  Ln 

25  |  1402  |  5o(Lii) 

3BaAl2Cl8.8COCl2 
25  I  1340  I  55 


A  =  COCl2,  Phosgene;  B  = 
NaAlCL  (142) 

t  =  25°C 


Wt.  %  B 

Pmm 

Wt.  % 
B 

Pmm 

0 

1405 

25 

1379 

5 

1402 

30 

1354 

10 

1399 

35 

1308 

15 

1396 

40* 

1240 

20 

1391 

t,  °C  |  pmm  |  Wt.  %  B 
NaAlCL 

25  I  1285  |  4o 


*  Supersatd.  solution. 


For  A  =  other  C-compounds, 
v.  the  (L-Table. 

A  =  CuS;  B  =  CuSP4  (363) 


A  =  Fe203;  B  =  FeCl,  (48,  428, 


429) 


t  ±  2°C 

Patm.  | 

t  ±  2°C 

|  Patm. 

FeCL  +  FeOCl  4- 

V 

253 

0.045 

291 

0.384 

255 

0.051 

292 

0.408 

264 

0.087 

295 

0.484 

266 

0.100 

299 

0.603 

273 

0.144 

300 

0.617 

275 

0.163 

301 

0.676 

283 

0.252 

] 

?eOCl 

t-L  +  V 

310 

0.855 

418 

3.91 

316 

0.955 

433 

4.65 

324 

1.08 

435 

4.84 

331 

1.24 

454 

5.85 

354 

1.70 

458 

6.24 

355 

1.76 

460 

6.24 

370 

2.1 

480 

7.77 

392 

2.83 

492 

8.88 

403 

3.31 

493 

9.1 

417 

3.85 

FeOCl  +  Fe203  +  V 


436 

1.42 

466 

3.02 

439 

1.66 

472 

3.63 

443 

1.73 

475 

3.80 

444 

1.83 

483 

4.57 

456 

2.32 

488 

5.24 

458 

2.56 

502 

7.08 

465 

3.03 

504 

7.33 

t  ±  2°C 

Patm. 

FeCL  T  FeOCl  -f-  Fe203  T  V 
110  |  5  X  RT8 

FeCl,  +  FeOCl  (?)  +  L  +  V 
305  |  0.81 

FeOCl  +  Fe203  +  L  +  V 
525  I  11.7 


d-Table,  The  <L -Arrangement 


A  =  CC14,  Carbon  tetrachloride; 
B  =  C2H60,  Ethyl  alcohol 


boiling-point  curve  within  each 
constant  total  composition  con- 


A  =  C02;  B  =  C2H2,  Acetylene 
Critical  region  (213,  214) 


A  =  C02;  B  =  C2H6,  Ethane,  see  also  Fig.  10  (213,  214,  221,  222) 

Critical  region 


Vol. 

%  B 

t,  °C 

Liquid  boundary 

Vapor  boundary 

V* 

Patm. 

V* 

Patm. 

0 

31.2  crit. 

0 . 0044 

72.9 

15 

10.35 

0 . 0028 

49.45 

0.0121 

48.8s 

16.0 

.0030 

56.32 

.0098 

55.72 

23 . 2  crit. 

.0041 

66.3 

.0058 

66.1s 

23.35 

.0046 

66.52 

23.35 

.0054 

66.44 

23 . 4  max. 

.0052 

66.54 

30 

8.9s 

0.0031 

49.07 

0.0116 

48.5s 

14.95 

.0035 

56.2s 

.0087 

55.82 

17.2s 

.0038 

59.3 

.0073 

59.0 

18.6s 

.0045 

61.2 

.0058 

61.1 

18.73 

.0047 

61.3 

.0057 

61.2 

18.8  (Crit- 

.0053 

61.25 

[  max. 

43 

8.95 

0 . 0034 

48.45 

0.0116 

47.3 

14.95 

.0039 

55.3 

.0084 

54.5 

17.56 

.0049 

58.42 

.0063 

58.1s 

17.6=  f  °rit' 

.0058 

58.37 

max. 

50 

8.8 

0.0035 

47.5 

0.0124 

45.7 

9.1 

.0035 

47.7 

.0122 

45.95 

14.95 

.0040 

54.1 

.0090 

52.9 

17.55 

.0049 

57.2 

.0068 

56.6 

17.75 

.0056 

57.2 

.0066 

56.9 

17.85  crit. 

.0061 

57.15 

.0065 

57.0 

17.9  max. 

.0063 

57.1 

100 

32  crit. 

0 . 0064 

48.8 

Volume  referred  to  0°C  and  1  atm.  as  unity. 


Solutions  saturated  with  C02  (crys.) 


t,°  C . 

-80 

-75 

-70 

-67 

-65 

-62.8 

2.53 

3.19 

3.48 

4.67 

4.97 

5.4 

*M  %  B . 

50 

30 

V  alues  of  pmm  ( 3  7  7) ;  see  cdso  p .  3 1 2 


densation  loop.  The  critical 


Wt.  %  A|  34.8°  |  50°  |  60°  |  66° 


0 

173 

312 

446 

544 

2 

57 

221 

413 

601 

741 

7 

02 

225 

428 

630 

780 

15 

75 

226 

430 

637 

788 

23 

3i 

223 

427 

637 

789 

28 

32 

220 

427 

630 

782 

41 

75 

206 

403 

600 

752 

51 

n 

193 

381 

571 

716 

56 

13 

187 

369 

554 

700 

60 

94 

179 

355 

534 

677 

72 

87 

156 

317 

487 

614 

79 

98 

142 

292 

453 

576 

89 

77 

122 

257 

404 

520 

100 

.0 

103 

223 

354 

462 

A  =  C02;  B  =  CH3C1,  Methyl 

chloride  (72,  84,  88,  89,  91,  160, 

161,  211,  21 4)  ■  see  also  p  286 
This  system  resembles  in  all 
particulars  the  system  C02 —  S02 
(Fig.  3)  and  like  the  latter  is 
characterized  by  very  consider¬ 
able  pressure  variation  from 
the  dew-point  curve  to  the 


points  (crit.)  and  maximum  tem¬ 
peratures  (max.)  are  as  follows: 


Vol. 

%  B 

t,  °c 

Patm. 

L  | 

V 

0 

31 . 2  crit. 

72 

9 

10.4 

43  crit. 

75.4 

68 

45  max. 

74 

20.2 

55 . 5  crit. 

78 

62 

60  max. 

75. £ 

32.2 

70.7  crit. 

80 

62 

74.5  max. 

77 

40.4 

80  crit. 

84.5 

63.  £ 

84  max. 

77.  £ 

50.3 

92 . 5  crit. 

85 

71.  £ 

94.8  max. 

79 

61.8 

102 . 3  crit. 

85 

69 

105  max. 

80 

70.2 

115  crit. 

80 

67 

117 . 5  max. 

76 

80 

124  crit. 

75.5 

67 

126  max. 

74 

89.9 

131  crit. 

72 

67 

133  max. 

71 

100 

1  141 . 5  crit. 

73 

A  =  C02;  B  =  C3H7N02, 
Urethane  (196*  197>  198) 

Li  +  Ln  +  V 

Mixtures  containing  a  suit¬ 
able  concentration  of  B  (never 
exceeding  4%)  exhibit  (partial) 
liquid  immiscibility  up  to  the 
critical  region. 


t,  °C 

Patm.  | 

1 1,  °c 

Patm. 

26.0 

63.1 

33 

73.4 

27 

64.5 

34 

75.0 

28 

65.85 

35 

76.6 

29 

67.3 

36 

78.25 

30 

68.75 

37 

80.0 

31 

70.3 

37.3* 

80.5 

32 

71.8 

*  At  this  point  the  Li  +  Ln  +  V 
curve  intersects  the  critical  curve  of 
the  system;  critical  endpoint. 


A  =  C02;  B  =  C4H10O,  Ethyl 
ether  (348,  441,  442) 

L  4-  V  (critical  phenomena) 


Liquid 

Vapor 

Wt.  % 
A 

Patm. 

Wt.  % 
A 

Patm. 

35°C 


14.6 

7.7 

82.9 

6 

25.9 

15.5 

88.7 

9 

36.6 

27 

91.1 

23 

46.6 

43.6 

93.8 

31 

50.2 

48.4 

95.9 

57 

54.2 

58 

97.9 

60 

59.2 

70 

75* 

74 

75* 

74 

60°  C 


14.6 

15.5 

82.9 

9 

25.8 

23 

88.7 

15 

32.8 

48 

91.1 

46 

37.6 

58 

41.9 

68 

44.4 

77 

65* 

85 

6s* 

85 

* 


P-T-X  RELATIONS  (A  =  16-4  TO  16-8) 


359 


A  =  C02;  B  =  C4H1c 

(Continued) 

0.— 

Liquid 

Vapor 

Wt.  % 

Wt.  % 

A 

Patm. 

A 

Patm. 

100°C 

15.1 

58 

69.4 

22 

22.0 

67 

82.9 

48 

27.1 

77 

88.7 

5s 

31.2 

87 

36.6 

94 

5o* 

94 

5o 

94 

*  Critical  point. 


A  —  C02;  B  =  C5Hi2,  Isopentane 
Critical  phenomena  (445) 

A=  C02;B=  C0H3N3O7,  Picric 
acid  (139) 

t  C  |  patm.  ||  t ,  °C  |  Patm. 


22.85 

B  (c 

59.7 

rys.) 

31.9* 

73.2 

25.5 

63.1 

98.4 

212.7 

28.3 

67.2 

98.9 

192.6 

29.6 

69.4 

99.9 

173.9 

30.4 

70.5 

101.1 

155.9 

30.8 

71.2 

102.9 

135.3 

31.2 

71.8 

104.9 

117.8 

31.4 

72.3 

106.5 

101.8 

31.6 

72.6 

108.1 

90.2 

31.8 

72.9 

121 .5$ 

*  First  critical  endpoint  (pure  CO2 
by  same  author  31.2°,  72.4  atm.); 
second  critical  endpoint  unrealized. 


t  Triple  point  of  B. 


A  =  COs;  B  =  Cf,H7N.— 


(Continued) 


t,  °C 

P&tm. 

O 

O 

|  'Pa.tm. 

AB  +  Ln  +  V 

0 

6 

11.6 

21.7 

0.95 

7.4 

13.5 

26.7 

2 

9 

15.5 

34.6 

5 

10.9 

15.9 

36.4 

7 

14 

.17.1 

43.8 

8.1 

15 

17.6 

48.3 

9.7 

17.5 

18 

52 

Li  +  Lii  +  V 

Metastable 

Stable 

8.7 

41.8 

19.7 

54.1 

9.8s 

42.8 

20.7 

55.4 

10.0 

43.2 

21.5 

56.3 

10.9 

43.9 

25.15 

61.1 

11.5 

44.8 

26.3 

62.7 

11.85 

45.1 

30.25 

68.4 

13.25 

46.6 

33.9 

74.0 

13.95 

47.4 

35.8 

77.1 

16.0 

49.7 

37.15* 

79.5 

16.95 

50.8 

.17.8 

51.8 

18 

52 

AB  +  Li  +  Lii 

18.0 

52  | 

18.2 

80 

*  Critical  solution  point. 

A  =  CO 

2 ;  B  = 

C7H9N, 

Tolui- 

dines  (359) 

t,°  c  | 

Pa.tm.  |  | 

t,  °c 

P&im. 

o-Toluidine 


A  =  C02;  B  =  C7H9N.— 

(Continued) 


t,  °C 

P&tm. 

1  °c 

P&tm . 

AB  +  Lii  +  V 

29. 7§ 

44 

31.3 

62.2 

30.2 

47.7 

31.4 

65.0 

30.8 

52.5 

31.5$ 

70.0 

31.1 

57.3 

B  +  Ln  +  V 

29. 7§ 

44 

34.0 

32.5 

30.3 

43 

36.2 

26.8 

32.0 

38.2 

44 1| 

0.0013 

Li  +  Ln  +  V 

31.5$ 

70 

35.05 

75.7 

32.8 

72 

37.75H 

80.4 

33.9 

73.9 

*  Quadruple  point. 

**  Critical  solution  point, 
t  AB  +  Lj  +  Lii  +  V. 

§  AB  +  B  +  Ln  +  Y. 

||  B,  triple  point. 

If  Lx  +  Lii  +  V,  critical  point. 

A  =  C02;  B  =  CioH8,  Naph¬ 


thalene  (139) 


t,  °C 

P&tm.  | 

t,  °C 

P&tm. 

25.2 

C 

62.1 

tolls 

31.7 

71.4 

27.7 

65.4 

31.95 

71.9 

29.5 

68.1 

32.2 

72.3 

30.3 

69.3 

32.4 

72.7 

30.9 

70.3 

32.8 

73.7 

31.4 

70.9 

33.0  | 

74.1 

A  =  C02;  B  =  C10H8.— 
(Continued) 


t,  °C 

P&tm. 

1  t,  °C 

P&tm. 

33.2 

C 

74.4 

:oH8 

59.9 

116 

33.3* 

74.6 

61.3 

103.3 

58.5 

201.7 

63.5 

88.5 

58.8 

184.0 

65.1 

79  2 

59.1 

164.0 

66.5 

67.9 

59.3 

146.0 

68.3 

58.3 

59.7 

131 

79.7$ 

0 . 0053 

*  First  critical  endpoint  (pure  CO2, 
31.2°,  72.4  atm.,  by  same  author); 
second  critical  endpoint  unrealized. 


t  Triple  point  of  B. 

A  =  CHCL,  Chloroform;  B  = 
C6H4N2O4,  m-Dinitrobenzene 
(384.5,  423) 


t,  °C 

Pmm 

1  c 

2O4 

23.5 

157 

25.0 

40.9 

25.5 

169.4 

27.9 

185.3 

30.0 

49.3 

30.3 

201.0 

33.5 

224.6 

35.4 

239.1 

38.4 

262.8 

40 

72.5 

41 

284.1 

A  =  CS2;  B  =  CH40,  Methyl  alcohol  (79>  345) 


A  =  C02;  B  =  C6H5N02)  Nitro¬ 
benzene  (198) 

Li  +  Ln  +  V,  critical  region 
Two  liquid  phases  exist  in 
this  system  in  the  neighborhood 
of  the  critical  point  of  A  under 
conditions  satisfying  van  der 
Waals’  criteria  for  double  retro¬ 
grade  condensation  (van  der 
Waals-Kohnstamm  “Therm  o- 
dynamik,  ”  Vol.  2,  p.  382#'.). 
The  phenomenon  was  not  real¬ 
ized;  approximate  measure¬ 
ments  are  given  for  solutions  up 
to  12.1  M  %  B.  Between  9 
and  12.1  M  %  B  the  three- 
phase  (Li  +  Lii  +  V)  curve 
exhibits  two  critical  points  at 
ca.  29.9°,  67  atm.  and  39.9°, 
84  atm.  respectively.  The  cor¬ 
responding  Ln  +  V  curve  is  es- 
tablishedroughlyto40°,  lOlatm. 
A  =  C02;  B  =  C6H7N,  Aniline 

(359) 

t,  °C  |  Patm.  ||  t,  °C  |  patm. 


AB  +  Li  +  V 


-0.6 

33.3 

12.8 

46.5 

+2.2 

35.7 

13.4 

47.3 

4.7 

38.1 

14.8 

48.6 

7.4 

40.8 

15.9 

49.8 

9.0 

42.5 

16.95 

50.9 

10.8 

44.4 

18 

52 

Li  +  Lii  +  V 


-7 

5* 

27 

5 

15 

6 

49 

0 

-2 

1 

31 

5 

19 

4 

53 

5 

+0 

3 

33 

6 

20 

4 

54 

8 

3 

9 

36 

8 

24 

7 

60 

1 

7 

3 

40 

1 

29 

6 

67 

1 

9 

5 

42 

3 

34 

5 

74 

9 

n 

8 

44 

7 

38 

80 

8 

m-Toluidine 
AB  -f-  Li  -f-  V 


-3 

.4 

30.8 

2.9 

36 

2 

-0 

.2 

33.4 

4.7 

37 

7 

+  1 

.9 

35.3 

5.7 

38 

6 

AB  +; 

hn  +  V 

-2 

6 

10.4 

2.9 

23 

1 

+0 

6 

16.5 

5.0 

31 

5 

Li  +  Ln  +  V 

7 

5 

40.5 

23.9 

59 

5 

10 

0 

43.1 

27.35 

64 

2 

13 

2 

46.4 

30.3 

68 

5 

15 

5 

49.2 

33.7 

73 

8 

18 

0 

52.1 

35.85 

77 

4 

20 

9 

55.7 

37.2** 

79 

6 

AB  +  Li  - 

b  Lii  + 

V 

6 

3 

39.2  | 

p-Toluidine 
AB  -|-  Li  +  V 


-0 

4 

33 

9 

23.3 

59 

8 

+5 

1 

39 

1 

25.6 

62 

4 

9 

6 

43 

6 

27.0 

64 

3 

13 

1 

47 

6 

29.7 

67 

7 

17 

5 

52 

7 

30.8 

69 

0 

19 

8 

55 

5 

31.5$ 

70 

0 

Li 

Ln 

Pmm 

Li  +  Li  i  +  V 

-15 

81 

ca.  70 

0 

76.8 

154 

+10 

3.8 

73.4 

245 

15 

5 . 6 

71.2 

305 

20 

7.5 

68.4 

379 

25 

10.0 

65.0 

465 

30 

13.4 

60.3 

567 

35 

18.8 

52.0 

687 

36 

20.7 

49 

712 

37 

23.5 

44 

744 

3s 

32 

32 

77  a 

Isotherms — L  +  V 


.  M  %  B 

f,  °C 

0 

4.7 

72.2 

90.3 

100 

-10 

78.4 

80.5 

-  5 

99.2 

102 

18.1 

0 

124.5 

128 

25.5 

+  5 

156 

160 

35.5 

10 

193 

199 

48.9 

15 

237 

303 

246 

65.8 

20 

290 

373 

375 

303 

88.5 

25 

353 

458 

460 

371 

117 

30 

424 

557 

561 

451 

152.2 

35 

510 

676 

680 

545 

198 

40 

609 

813 

819 

656 

254 

45 

723 

976 

979 

785 

322 

50 

857 

1162 

1168 

935 

406 

55 

1004 

1375 

1382 

1108 

506 

60 

1175 

1305 

627 

360 


INTERNATIONAL  CRITICAL  TABLES 


A  =  CS; ;  B  •-  CH4Oj  Isotherms — L  +  V. — ( Continued ) 


'"'■-^M  %  B 
t,  °C 

11.7 

19.4 

26.4 

30.7 

52.9 

30 

563 

35 

683 

693 

40 

828 

833 

838 

838 

838 

45 

992 

999 

1002 

1002 

1002 

50 

1185 

1193 

1195 

1195 

1195 

55 

1405 

1414 

1416 

1416 

1416 

A  =  CHCL,  Chloroform;  B  =  C8H9NO,  Acetanilide  (384.5,  423) 
i,° C  1  pmm  |  Wt.  %  B  |1  t,  °C  |  pmm  IWt.  %B 

CsHgNO 


20 

10.7 

45.2 

390.5 

25.5 

192.5 

48.8 

435.7 

30.0 

14.5 

50 

23.7 

32.8 

255.2 

51.1 

465.0 

36.6 

293.0 

55.0 

517.6 

40.0 

18.7 

55.1 

519.5 

41.1 

342.6 

60 

29.1 

A  =  CH40,  Methyl  alcohol;  B  =  C2HC13Q,  Chloral,  S-L-V  (325) 
A  =  CH40,  Methyl  alcohol;  B  =  C2H6)  Ethane 
Li  +  L11  +  V,  critical  vaporization-condensation  region  (220) 

A  =  CH40,  Methyl  alcohol;  B  =  C3H8,  ?i-Propane 
Li  +  L11  +  V,  critical  vaporization-condensation  region  (217) 

A  =  CH4O,  Methyl  alcohol;  B  =  C4H10,  n-Butane 
Li  +  L11  +  V,  critical  vaporization-condensation  region  (218) 

A  =  CH4O,  Methyl  alcohol;  B  =  C5H12,  n-  and  fso-Pentane 
Li  4-  Ln  +  V,  critical  vaporization-condensation  region  (217>  218) 
A  =  CH40,  Methyl  alcohol;  B  =  C6Hi4,  Hexane 
Li  +  Ln  +  V,  upper  critical  solution  point  43.8°C,  550  mm, 
p  approx,  constant  from  31  to  83%  hexane  (392),  critical 
vaporization-condensation  region  (217).  See  also  p.  287. 

A  =  C2HC130,  Chloral;  B  =  C2H60,  Ethyl  alcohol 
For  vapor  pressure  of  solutions  saturated  with  the  compound 
AB  (20  to  46° C)  v.  (37,  225,  231). 


A  =  C2H2,*  Acetylene;  B  =  C2H6,  Ethane  (213>  21 4),  see  also 

Fig.  11 


Vol. 

%  B 

t,  °C 

Liquid  boundary 

Vapor  boundary 

P&tm. 

Patm. 

0 

35.2 

61 

27 

7.6 

0 . 0032 

39.6 

0.0162 

38.25 

14.0 

.0035 

45.6 

.0125 

44.6 

22.2 

.00425 

54.6 

.0083 

53.9 

23.75 

.0052 

56.27 

.0067 

56.0 

23 . 8  crit. 

.0056 

56.2s 

23.85  max. 

.0061 

56.23 

41 

14.0 

0 . 0038 

48.2 

0.0117 

46.1 

19.3s 

.0044 

53.7 

.0091 

52.0 

21 

.0054 

55.1 

.0074 

54.6 

21.05  crit. 

.  0055 

55.1 

21 . 1 5  max. 

.0060 

55.0 

51 

14.0 

0.0039 

50.5 

0.0116 

46.4 

19.4 

.0050 

55.0 

.0080 

53.3 

19.75 

.0056 

55.0 

.0071 

54.1 

19.85  crit. 

.0059 

54.9 

.0070 

54.2 

19.95  max. 

.0064 

54.6 

61 

14.0 

0.0041 

48.4 

0.0123 

44.6 

20.1 

.0053 

53.7 

.0081 

52.1 

20.55 

.0057 

53.7 

.0077 

52.6 

20.75  crit. 

.0065 

53.5 

.0074 

53.1 

20.8  max. 

.0068 

53.4 

68 

14.0 

0.00405 

45.3 

0.0146 

40.3 

A  =  C2H2,*  B  =  C2H6. —  ( Continued ) 


Vol. 

%  B 

t,  °C 

Liquid  boundary 

Vapor  boundary 

P&tm. 

v% 

P&tm. 

68 

22.2 

.0051 

51.8 

.0096 

49.2 

23.05 

.0055 

52.35 

23.15 

.0056 

52.4 

23 . 4  crit. 

.0063 

52.3 

.0080 

51.2 

23.5 

.0079 

51.3 

23.6 

.0065 

52.3 

23.6 

.0075 

51.6 

23.75  max. 

.0071 

52.1 

100 

32 . 1  crit. 

0.0067 

48.8 

*  The  CjH6  employed  contained  small  amounts  of  unknown  impurities. 
J  v  =  Volume  of  system  referred  to  volume  at  0°C  and  1  atm.  as  unity. 


A  =  C2H40,  Acetaldehyde;  B  =  Paraldehyde  and  Metaldehyde, 
for  p  =  760  mm  (34»  4io,  4ii,  412) 

(a)  A  +  B  (Parald.)  +  satd.  soln.  +  V,  ca.  —123° 

(5)  A  +  B  (Metald.)  (mix.  crys.)  +  satd.  soln.  +  V,  —122.8° 
(c)  B  (Parald.)  +  B  (Metald.)  (mix.  crys.)  +  satd.  soln.  +  V, 
_ +12,9° _ 

A  =  C2H8,  Ethane;  B  =  C2H60,  Ethyl  alcohol 
Li  +  Ln  +  V,  critical  vaporization-condensation  region  (22  0) 

A  =  C2H0,  Ethane;  B  =  C3HsO,  ?t-Propyl  alcohol 
Li  4-  Ln  -f-  V,  critical  vaporization-condensation  region  (220) 

A  =  C2H6,  Ethane;  B  =  C}Hi0O,  Butyl  alcohol 
Li  +  Ln  +  V,  critical  vaporization-condensation  region  (220) 

A  =  C2H6,  Ethane;  B  =  C6Hi20,  Amyl  alcohol 
Li  4- Ln  +  V,  critical  vaporization-condensation  region  (220) 
A  =  C2H6)  Ethane;  B  =  C10Hs,  Naphthalene  (322) 


O 

O 

P&tm. 

Critical  vaporization  curve, 

c10h8 

solutions  rich  in  ethane 

80.0 

t,  °C 

P&tm. 

62.1 

47.8 

32.3} 

48.1 

58.4 

59.3 

37.4 

51.7 

55.1 

70.4 

39.4* 

52.9 

55.5 

78.2 

55.7 

86.0 

56.3 

97.1 

57.4* 

124.8 

*  Critical  endpoint.  t  Critical  point  of  ethane. 


A  =  C2H60,  Ethyl  alcohol;  B  =  C3H803,  Glycerol  (5,  n,  329) 


Wt.  %  A 

Pmm  ||  Wt.  %  A 

Pmm 

1  Wt.  %  A 

Pmm 

2 

5.0 

t  = 

14 

15° 

18.6 

33.5 

25.3 

5 

10.0 

16.5 

19.3 

44.0 

26.8 

5.5 

10.2 

18.3 

21.0 

53.0 

28.5 

9.7 

14.9 

22.5 

22.8 

67.5 

29.9 

10 

15.2 

27.5 

24.1 

100 

32.5 

A  =  C2H60;  B  =  C4H10O,  v.  p.  361 
A  =  C2H60,  Ethyl  alcohol;  B  =  C6H6,  Benzene 
Values  of  pmm  (377>  378);  cf.  (439>  44°);  see  aiso  313 


Wt.  A 

34.8° 

50° 

O 

O 

66° 

0 

147 

271 

389 

477 

2.07 

174 

326 

471 

578 

3.85 

185 

347 

503 

620 

9.47 

195 

371 

545 

677 

17.38 

198 

379 

562 

702 

25.64 

198 

382 

570 

711 

32.15 

197 

380 

569 

711 

50.14 

190 

371 

557 

697 

64.9i 

178 

351 

530 

671 

79.8s 

155 

311 

479 

609 

93.2s 

122 

257 

403 

520 

100 

103 

223 

354 

462 
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A  =  C2HcO,  Ethyl  alcohol;  B  =  C4H10O,  Ethyl  ether 


A  =  C4H10O,  Ethyl  ether;  B  =  Ci4H,0>,  Anthraquinone 
_ Double  retrograde  condensation  (406>  408’  41 7’  41 8) _ 

A  =  C6H4N204,  m-Dinitrobenzene;  B  =  C6H6,  Benzene  (384.5, 


TWO-COMPONENT  SYSTEMS— AQUEOUS 

Standard  Arrangement,  v.  p.  viii 


HC1,  S  +  L  +  V  00 


H2S. — (1 Continued ) 


423) 


t,  °C 


P  mm 


t,  °C 


pmm 


C 


HBr  (17,  18,  20,  21,  22,  26,  27, 

28~) 


m-C6H4N204 


20 

35.1 

32.2 

108.5 

25 

82.1 

49.3 

35.3 

119.2 

28.1 

92.5 

38.4 

134.5 

30.0 

66.7 

40 

108 

30.2 

100.2 

41 

145.9 

30.3 

100.9 

A  =  C6H5N02,  Nitrobenzene;  B  =  C6H14,  w-Hexane  (78,  199) 

Li  +  Lu  +  V 


t,  °c 

Pmm 

t,  °C 

Pmm 

t,  °C 

Pmm 

15 . 55 

103.8 

18.65 

115.9 

20.24 

123.3 

16 . 52 

106.3 

19.05 

119.2 

20.3 

124.1 

17.65 

18.22 

111.2 

115.0 

19.45 

19.85 

119.5 

121.8 

20.4* 

125 

*  Critical  solution  point. 


A  =  CcIR,  Benzene;  B  =  C2oH24N202,  Quinine  (174) 
t  =  25.8°C 


Wt.  %  B  |  Pm m 


79.7 

80.0 

83.0 

86.2 

92.4 

94.9 

95.1 

97.0 

100.0 


ca. 


77 

62 


41 


33 

33 

16 

.  0.0 


Phases  _ 

AB  +  satd.  soln.  +  V 

AB  +  A2B3  +  V 

A2B3  +  94%  B  (mix.  crys.)  +  V 
Mix.  crys.  +  V 

Pure  B  


A  =  CeHeO,  Phenol;  B  -  C6H7N,  Aniline,  L  +  V  diagram  O208) 
A=C6H7N,  Aniline;  B  =  CcHi2,  Cyclohexane  (199) 


Li  +  L  ii  +  V 


t  °c  . 

23.22 

25 . 5o|  25.6i 

27.3 

27.8 

29.0 

30.5 

31.1* 

Pmm . 

90.65 

100.4  1 101 . 1 

108.0 

110.5 

117.0 

124 

127 

*  Critical  solution  point. 


A  =  C6H7N,  Aniline;  B  =  C6Hh,  n-Hexane  (i92>  199) 

Wt.  %  B;  see  also  p.  314 _ _ 

(  oq  |  Li  | _ Ln _ ! _ Pmm _ 

40.0  |  ~13~5  1  85.4  1  267 - 


t,  °C  | 

Pmm  1 

C 

HBr.2H20 

-25 

1 

175.5 

-21.8 

10 

-18.9 

30 

188.5 

-16.8 

60 

-14.6 

120 

200.0 

-13.0 

220 

-12.4 

280 

-12.0 

340 

213.8 

-11.6 

440 

-11.3 

525 

224.4 

-11.5 

760 

235.2 

-12 

950 

243.0 

-12.6 

1140 

248.6 

-13.3 

1330 

-14.0 

1520 

263.8 

-14.8 

1710 

HBr.2H20  +  HBr.H20 

-15. 5E 

1900 

HBr.H20 

275.0 

-15.5 

1900 

275 

-14.8 

2090 

-14.0 

2280 

279 

-11.0 

3040 

290 

-  8.7 

3800 

300 

-  7.2 

4560 

311 

-  5.8 

5320 

325 

-  4.7 

-  4.0 

6080 

330 

-  3.3 

8000 

375 

_ SQ2,  S  T  L  +  V  (I7) 

H»S  (238,  351,  352,  360,  361, 
380) 

Li  +  Ln  +  V 


t,  °c 

Pmm  | 

t,  °C 

Pmm 

Metastable 

19.4 

13  150 

20.8 

13  600 

19.8 

13  200 

21.2 

13  680 

20.6 

13  500 

21.4 

13  810 

t  ° 

LJ 

C 

Pmm 

t,  ° 

C 

22 

8 

14 

330 

26 

4 

23 

0 

14 

400 

26 

9 

23 

7 

14 

670 

27 

.5 

24 

6 

14 

990 

28 

0 

24 

8 

15 

070 

28 

.2 

25 

.1 

15 

200 

28 

.4 

25 

.4 

15 

200 

29 

.1 

25 

.6 

15 

280 

29 

.2 

25 

.8 

15 

390 

Stable 


30.3 

17  060 

32.0 

31.0 

17  400 

32.7 

31.2 

17  400 

33.2 

t,  °C 


Pmm 


M 


pmm 

15  660 
15  770 

15  960 

16  190 
16  260 
16  340 
16  530 
16  640 


17  780 

18  090 
18  240 
%H20 
in  L 


H2S.6H20  +  Li  +  V 


0.0 

0.4 

10.0 

0.55 

17.4 

12  620 

0.8 

21.2 

13  780 

1.0 

26.0 

15  500 

1.2 

29.5 

16  850 

1.6 

H2S.6H2O  +  Ln  +  V 

5.0 

99.5 

10.0 

99.3 

15.0 

99.0 

16.3 

4  030 

17.9 

4  790 

19.7 

5  780 

20.0 

98.6 

21 .0 

6  540 

23.3 

8  130 

24.8 

9  800 

25.0 

97.8 

25.6 

10  640 

27.4 

13  000 

97.2 

28.5 

14  820 

96.8 

29.2 

16  190 

96.4s 

29.5 

16  850 

96.3 

H2S.6H2O  +  Li  +  Ln  +  V 

29.5 

16  850 

1.6  and 
96.3 
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H2Se03  (264) 


t,  °C 


C 


t,  °c 


H2Se03 


22.0 

535.6 

36.8 

19.0 

32 

16.5 

38.3 

19.5 

35.4 

18.0 

39.5 

21 

36.1 

18.5 

40.3 

42 

22 

NHs,  see  also  Fig.  12  (O  81,  99,  114,  138,  151,  152,  245,  263, 
277,  278,  285,  306,  307,  308,  309,  312,  315,  319,  326,  337,  343,  346, 


347,  390,  415,  416,  448,  454,  456);  also  p.  290 
L  +  V  system,  values  of  pmm 


%  B 

5 

10 

15 

20 

25 

30 

-70 

1 . 4o 

-60 

3.5s 

-50 

4.65 

9.15 

-40 

10.3 

17.6 

-30 

6.9 

12.5 

21.1 

35.0 

-20 

14.2 

24.7 

40.6 

65.7 

-10 

15.40 

27.2 

46.2 

73.8 

88.0 

0 

14.61 

28.79 

49.5s 

81.7s 

127.5 

195.8 

+  10 

27.06 

51.42 

85.9s 

138.8 

209.5 

317.5 

20 

51.7s 

87.8 

142.9 

224.7 

335.5 

494.5 

30 

81.0 

143.9 

228.7 

351.6 

515.3 

745.0 

40 

131.8 

227.5 

353.5 

543.0 

766.9 

1 

143.5 

50 

207.5 

348.0 

530.  2 

783.5 

1 

109 

1 

554.5 

60 

316.5 

517.2 

772.5 

1 

123.5 

1 

566 

2 

163 

70 

468.7 

748.0 

1 

099 

1 

571.4 

2 

161 

2 

944 

80 

676.9 

1 

057.7 

1 

527 

2 

154 

2 

920 

3 

928 

90 

955.4 

1 

462.3 

2 

079 

2 

891 

3 

874 

5 

151 

100 

1 

321.0 

1 

982 

2 

777 

3 

814 

5 

053 

6 

651 

110 

1 

790.4 

2 

640 

3 

671 

4 

953 

6 

495 

8 

460 

120 

2 

386 

3 

457 

4 

724 

6 

337 

8 

231 

10 

624 

130 

3 

129 

4 

465 

6 

028 

8 

000 

10 

300 

140 

4 

042 

5 

683 

7 

592 

9 

978 

150 

5 

151 

7 

142 

9 

446 

160 

6 

487 

8 

881 

170 

8 

073 

10 

920 

- . M  %B 

i, 

35 

40 

45 

50 

55 

60 

-90 

0. 3i 

-SO 

0.9s 

1.7s 

3.22 

7.97 

11.61 

-70 

2.5s 

4.53 

8.0i 

12.27 

I8.81 

26.8o 

-60 

6.29 

10.69 

18.3o 

27.2i 

43.9e 

61.05 

-50 

14.06 

23.12 

38.35 

55.55 

80.8 

110.4 

-40 

29.1 

46.5 

74.7 

105.9 

150.6 

201.9 

-30 

56.2 

87.3 

136.6 

189.8 

264.9 

349.5 

-20 

102.4 

155.1 

236.5 

323.  s 

442.  s 

575.2 

-10 

176.9 

262.2 

391.2 

525.5 

707.  o 

907.5 

0 

292.  s 

425.2 

619.7 

819.7 

1 

087 

1 

379 

+  10 

463.0 

660.4 

947.0 

1 

234 

1 

615 

2 

024 

20 

708.5 

992.6 

1 

401 

1 

801 

2 

328 

2 

887 

30 

1 

050 

1 

448.6 

2 

010 

2 

556 

3 

265 

4 

010 

40 

1 

513 

2 

055 

2 

810 

3 

538 

4 

472 

5 

446 

50 

2 

152 

2 

847 

3 

301 

4 

788 

5 

998 

7 

241 

60 

2 

195 

3 

319 

5 

143 

6 

353 

7 

882 

9 

454 

70 

3 

919 

5 

128 

6 

760 

8 

778 

10 

1SS 

80 

5 

170 

6 

703 

8 

737 

10 

616 

90 

6 

712 

8 

609 

11 

120 

100 

8 

580 

10 

899 

110 

10 

812 

. M  %B 

t, 

65 

70 

75 

80 

85 

90 

95 

-90 

11. 7i 

-80 

24.54 

28.22 

31.29 

33.8i 

35.9s 

-70 

36.04 

45.44 

54.05 

61.75 

68.3o 

73.55 

78.  1 2 

-60 

74.6s 

92.64 

109.3 

124.1 

136.4 

147.0 

156.3 

-50 

143.3 

175.9 

205.8 

231.9 

254.4 

274.0 

291.6 

-40 

258.9 

314.1 

364.2 

409.  o 

447.3 

480.8 

511.5 

-30 

441.5 

530.8 

611.0 

682.6 

744.6 

798.8 

850.3 

-20 

718.7 

854.5 

978.5 

1  089 

1  185.7 

1  271 

1  353 

-10 

1  120 

1  322 

1  505.5 

1  669 

1  812 

1  942 

2  066 

0 

1  685 

1  974 

2  235 

2  469 

2  677 

2  685 

3  048 

+  10 

2  452 

2  852 

3  215 

3  541 

3  829 

4  101 

4  359 

20 

3  468 

4  010 

4  502 

4  941 

5  336 

5  710 

6  073 

30 

4  781 

5  500 

6  148 

6  731 

7  265 

7  764 

8  261 

40 

6  448 

7  375 

8  216 

8  977 

9  675 

50 

8  522 

9  703 

NH  3 . — ( Continued ) 


t,  °c 

M  %  B 

Pmm 

1  t,  °C 

M  %  B 

Pmm 

nh3 

(NH3).H20 

-77.60 

100.0 

45.8 

-82.0 

55.0 

6 

6 

-80.5 

95.0 

34.4 

-79.2 

60.0 

5 

4 

-84.4 

90.0 

23.3 

-81.8s 

45.0 

2 

7 

-89.0 

85.0 

14.3 

-89.0 

40.0 

0 

67 

-99.9 

35.0 

0 

09 

nh3 

+  (NH3)2 

,H20 

—  93E 

81.2 

9.03 

(NH3)2.H20 

(NH3).H20  + 

Ice 

-91.2 

80.0 

10.5 

-100.3E 

34.6 

0 

083 

-83.8s 

75.0 

17.7 

Ice 

-79.7 

70.0 

20.9 

-68.7 

30.0 

1 

6 

-78.8 

66.66 

20.2 

-46.0 

25.0 

6 

4 

-79 

65.0 

17.4 

-31.25 

20.0 

11 

4 

-83.85 

60.0 

8.6 

-20.1 

15.0 

14 

1 

-11.95 

10.0 

13 

5 

(NH,)*. 

H*0  +  (NH3).H20 

-  5.35 

5.0 

10 

3 

-86.35E 

58.55 

6.5 

0.0 

0.0 

4 

579 

NH4NO3  (68>  120,  320,  321,  434)  see  further  p.  293 


C 

P  mm  j 

100°C 

C 

P  mm? 

100°C 

0 

760 . 00| 

160 

469.2 

5 

745.9 

180 

447.6 

10 

732.2 

200 

427.9 

20 

706.  o 

300 

350.6 

40 

658.9 

400 

296.9 

60 

617.5 

500 

257.4 

80 

580.6 

600 

227.1 

100 

548.3 

700 

203.1 

120 

519.1 

800 

183.8 

140 

492.9 

890 1 

169.6 

t,  °c 

Pmm 

C 

NH4N03  (R* 

IV) 

(10) 

6.45 

147.0 

15 

8.55 

165.5 

20 

11.25 

187.0 

25 

14.7 

212.5 

30 

19.0 

242.5 

t,°  c  | 

Pmm 

C 

NH4N03(R*IV)  +  NH4NOs 
(R?  Ill) 

32.1 

21.05 

256.9 

NH4N03  (R? 

HI) 

40 

29.2 

293.0 

50 

42.95 

352 

60 

61.1 

421 

70 

84.9 

498 

80 

115.4 

580 

NH4N03 

(R?  Ill)  H 
(Tet.*  II) 

r  NH4N03 

84.2 

130.3 

614 

NH4N03  (Tet.  II) 

90 

143.9 

716 

95 

156.5 

803 

100 

169.6 

890 

(105) 

(183.4) 

(978) 

*  R  =  orthorhombic;  Tet.  = 
tetragonal. 


NH..C1,  see  further  p.  293 


Values  of  pmm  (12<>,  357,  384.5,  433,  434) 


c 

t,°  c\. 

0. 

0 

10.0 

20. 

0 

30.0 

40 

0 

50. 

0 

60. 

0 

70. 

0 

0 

4 

579 

4 

3 

4 

0 

(3.8) 

10 

9 

210 

8 

6 

8 

1 

7.6 

20 

17 

539 

16 

4 

15 

5 

14.5 

Saturated 

solutions 

30 

31 

834 

29 

9 

28 

1 

26.3 

24 

7 

40 

55 

34 

51 

9 

48 

9 

45.8 

42 

9 

50 

92 

54 

86 

8 

81 

7 

76.6 

71 

8 

67 

5 

60 

149 

46 

140 

2 

132 

0 

123.  6 

116 

0 

109 

0 

70 

233 

79 

219 

3 

206 

5 

193.4 

181 

4 

170 

5 

160 

6 

80 

355 

47 

333 

5 

314 

0 

294.  l 

275 

9 

259 

3 

244 

2 

90 

526 

00 

493 

5 

464 

6 

435.2 

40S 

2 

383 

6 

361 

4 

341 

1 

100 

760 

00 

713 

0 

671 

2 

628.7 

589 

8 

554 

3 

522 

1 

492 

9 

110 

1074 

5 

1008 

949 

888.9 

833 

8 

783 

7 

738 

2 

696 

8 

t,  °C 

Pmm 

C 

t,  °C 

Pmm 

C 

«-NH4Cl 

a-NH4Cl  +  /3-NH4Cl 

20 

13.9 

37.2 

845.1 

4032 

149.5 

25 

18.5 

39.3 

30 

24.5 

41.4 

/3-NH4Cl 

160 

247i 

125.2 

190 

443i 

154.0 

170 

3039 

134.9 

195 

4924 

158 . 2* 

180 

370  s 

144 . 8 

200 

5396 

162.3 
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NH4Br,  see  further  p.  293 

Values  of  pmm  (70>  358>  384.5,  394,  433,  434) 


\  c 

0 

t,  °c\ 

10.0 

20.0 

40.0 

60.0 

80.0 

100.0 

120.0 

140.0 

0.0 

4.579 

4.4 

4.3 

4.0 

3.7 

10.0 

9.210 

8.9 

8.6 

8.0 

7.4 

20.0 

17.539 

17.0 

16.4 

15.3 

14.2 

30.0 

31.834 

30.8 

29.8 

27.7 

25.7 

40.0 

55.34 

53.6 

51.7 

48.2 

44.7 

41.5 

50.0 

92.54 

89.6 

86.5 

80.5 

74.8 

69.4 

60.0 

149.46 

144.7 

139.7 

130. 0 

120.8 

112.1 

103.9 

70.0 

233.79 

226.3 

218.6 

203.4 

188.9 

175.3 

162.4 

80.0 

355.47 

344.1 

332.3 

309.3 

287.3 

266.5 

247.0 

228.8 

90.0 

526.00 

509.2 

491.8 

457.6 

425.1 

394.3 

365.5 

338.5 

100.0 

760.00 

735.7 

710.5 

661.2 

614.2 

569.8 

528.1 

489.0 

452.0 

t,  °C 

P  mm 

C 

t,  °C 

|  Pmm 

C 

a-NHJBr 

<x-NH„Br  +  /3-NH4Br 

90 

329.7 

133.0 

137.8 

|  1369 

189.2 

95 

390.2 

/3-NH4Br 

100 

459.4 

144.0 

140 

1450 

191.8 

105 

538.1 

145 

1650 

110 

627.3 

155.4 

150 

1872 

202.2 

115 

728.5 

155 

2117 

116.53 

760. 0 

160 

2385 

212.8 

120 

843- 

167.3 

log  xa  = 

372.7 

125 

971 

= - y—  +  0.31978 

130 

1113 

179.7 

log  20  = 

293  7 

135 

1272 

= - jr-  +  0.12727 

yield  values  about  0.7  %  lower 
than  those  reported  by  (394). 


(NH4)2S04,  see  further  p.  293 
Values  Of  pmm  (120,  384.5,  433,  434) 


0 

5 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0 

4.579 

4.5  + 

4.5- 

4.4 

4.2 

4.1 

4.0 

3.9 

3.8 

10 

9.210 

9.1 

9.0 

8.7 

8.5 

8.3 

8.0 

7.8 

7.6 

20 

17.539 

17.4 

17.1 

16.7 

16.2 

15.7 

15.3 

14.8 

14.4 

30 

31.834 

31.5 

31.1 

30.3 

29.4 

28.6 

27.7 

26.9 

26.2 

40 

55.34 

54.7 

54.1 

52.6 

51.1 

49.6 

48.2 

46.8 

45.5 

44.2 

50 

92.54 

91.5 

90.4 

87.9 

85.5 

83.0 

80.6 

78.3 

76.1 

73.9 

60 

149 . 46 

147.8 

146.0 

142.0 

138.0 

134.1 

130.2 

126.5 

122.8 

119.4 

70 

233 . 79 

231.2 

228.4 

222.2 

215.9 

209.7 

203.7 

197.8 

192.2 

186.7 

80 

355.47 

351.6 

347.2 

337.8 

328.3 

318.9 

309.7 

300.8 

292.2 

283.9 

276.0 

90 

526 . 00 

520.2 

513. s 

499.9 

485.8 

471.8 

458.2 

445.0 

432.3 

420.1 

408.3 

100 

760 . 00 

751.7 

742.3 

722.2 

701.9 

681.7 

662.1 

643.0 

624.7 

607. 0 

590. 0 

573.7 

110 

1074.5 

1063 

1050 

1021 

992.3 

963.8 

936.1 

909 

883 

858 

834 

811 

t,  °C  |  pmm  |  C 


(NH4)2S04 


0 

3 

8 

70 

7 

10 

7 

5 

73 

0 

20 

14 

2 

75 

45 

22 

16 

0 

75 

95 

24 

18 

1 

76 

45 

26 

20 

3 

77 

Oo 

28 

22 

8 

77 

5o 

30 

25 

6 

78 

05 

40 

44 

1 

81 

05 

50 

73 

0 

84 

4o 

60 

116 

7 

88 

Oo 

70 

180 

7 

91 

60 

80 

271 

9 

95 

3o 

90 

398 

0 

99 

1 5 

100 

568 

5 

103 

3 

110 

793 

108 

1  5 

(NH4)H2P04  (77>  120) 


t 

Pmm 

C 

(NH4) 

h2po4 

19 

15 

3i 

20 

16 

33 

*0 

21 

17 

4i 

O 

22 

18 

5i 

+ 

23 

19 

66 

O 

24 

20 

82 

00 

T - 1 

25 

22 

09 

II 

26 

23 

47 

PQ 

27 

24 

8s 

28 

26 

3i 

29 

27 

8s 

30 

29 

57 

C02,  critical  region  (220,  348) 
C2H6,  Ethane  (220) 

Li  +  Ln  +V  in  neighbor¬ 
hood  of  critical  point  of  B; 
t  =  15-32°C,  p  =  33-49  atm. 

C5H  12  (mix.  of  7i/~  and  %so— 
Pentane)  (3  56) 

Two  liquid  phases :  The  three- 
phase  pressure  exceeds  sum  of 
vapor  pressures  of  pure  com¬ 
ponents. 


t,  °c 

Patm. 

1  t,  °c 

Patm. 

150 

22.4 

180 

38.8 

160 

27.0 

187.1 

44.1 

170 

32.4 

crit. 

C6H6  (356) 

Two  liquid  phases :  The  three- 
phase  pressure  exceeds  the  sum 
of  the  vapor  pressures  of  the 
pure  components. 


t,  °C 

Patm.  | 

1  t,  °C 

Patm. 

150 

10.6 

220 

42.9 

160 

13.2 

230 

50.9 

170 

16.4 

240.1 

60.4 

180 

20.1 

250.2 

70.7 

190 

24.6 

260.1 

82.2 

200 

29.8 

267.8 

92.7 

210 

35.9 

crit. 

C6H14,  ?i-Hexane,  see  also  Fig.  13  (354,  356) 

Li-V  region  between  the  three-phase  curve  and  the  critical  curve 
Boiling-point  values  for  potm. 
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INTERNATIONAL  CRITICAL  TABLES 


C6H  i4*  Boiling-point  values  for  Patm.  ( Continued ) 


\M  %  A 

M 

Press. 

max. 

Temp.  max. 

Critical  point 

15.3 

18.9 

22.8 

25.7 

27.7 

%  A 

t,  °C 

P&tm. 

t,  °C 

P&tm. 

t,  °C 

P&tm. 

t,  °c  \ 

0.0 

234.6 

30.15 

234.6 

30.15 

234.6 

30.15 

210 

40.8 

2.3 

233.5 

32.3 

233.65 

32.0 

233.6 

32.2 

215 

42.8 

5.2 

231.8 

34.85 

232.7 

33.9 

232.6 

34.3 

220 

44.3 

48.0 

8.6 

229.4 

39.95 

231.3 

37.0 

231.1 

37.4 

222 

44.8 

48.3 

51.0 

51.8 

52.1 

11.8 

227.0 

41.8 

229.8 

39.6 

229.5 

40.4 

223 

44.9 

48.3 

50.7 

51.2 

15.3 

224.5 

45.0 

228.4 

41.8 

227.9 

43.3 

224 

45.0 

48.15 

49.9 

18.9 

222.5 

48.3s 

226.7 

44.5 

226.1 

46.5 

225 

45.0 

47.75 

22.8 

221.7 

51.0 

225.0 

47.0 

224.2 

49.6 

226 

44.85 

46.7 

25.7 

223.6 

49.0 

222.9 

51.2 

227 

44.5 

27.7 

222.8 

50.2 

222.2 

52.1 

228 

43.2 

100.0 

374 

217.5 

Dew-point  values  for  patm. 


M  %  A 


t,  °C 


2.3 


5.2 


8.6 


11.8 


t,  °C 

M  %  B, 
Li 

P&tm. 

t,  °C 

M  %  B, 

Li 

P&tm. 

163.8 

94.8 

16.7 

200 

34.8 

170 

19.0 

205 

38.2 

175 

21.2 

207.1 

84.7 

39.65 

176.4 

91.4 

21.7 

210 

41.8 

180 

23.5 

215.25 

81.1 

46.0 

185 

26.0 

220 

50.2 

190 

28.8 

220.75 

77.2 

50.9 

194.0 

88.2 

31.1 

221.6 

74.3 

51.7 

195 

31.7 

222.2* 

72.3 

52.1 

234.8 

29.6 

186,  200,  226, 

229,  336,  341) 

233 

31.4 

% 

=  Wt.  %  formic  acid 

232 

30.8 

32.9 

Values  of  pmm 

231 

30.2 

32.1 

35.85 

t,  °c 

49.36  % 

70.49% 

89.53% 

230 

29.6 

31.4 

34.8 

5 

9.1 

229 

29.2 

30.8 

33.9 

37.6 

6 

9.7 

228 

28.7 

30.3 

33.15 

36.5s 

8 

11.0 

227 

28.2 

29.8 

32.5 

35.6 

10 

12.4 

225 

31.2 

34.0 

12 

13.9 

222 

31.9s 

14 

10.5 

10.2 

15.7 

220 

23.8 

16 

11.8 

11.5 

17.7 

\M%  A 

17 

12.5 

12.2 

18.7 

15.3 

18.9 

22.8 

25.7 

27.7 

18 

13.3 

13.0 

19.8 

t,  °C 

19 

14.1 

13.8 

20.9 

228 

40.3 

20 

14.9 

14.6 

22.1 

227 

38.75 

22 

16.8 

16.4 

24.5 

226 

37.5 

41.7s 

24 

18.9 

18.5 

27.2 

/  47  5* 

26 

21.2 

20.8 

30.1 

225 

36.5 

40.2 

(46.5 

28 

23.9 

23.4 

33.5 

224 

39.05 

43.4 

30 

26.8 

26.3 

37.2 

223 

38.1 

42.0 

46.3 

32 

30.0 

29.5 

41.1 

222 

34.2s 

37.2 

40.8 

44.5 

46.9 

34 

33.6 

33.9 

45.2 

221 

40.0 

43.2 

45.2 

36 

37.5 

36.7 

49.7 

220 

33.1 

35.7 

39.0 

42.1 

44.0 

38 

41.9 

40.8 

54.3 

218 

43.0 

40 

46.6 

45.3 

59.1 

*  t-p  curve  passes  through  a  temperature  maximum  at  225.1°,  p 

=  47.0  atm. 

42 

43 

50 . 5 
53.2 

44 

56.0 

105 

760 

106.5 

760 

Li  +  Lii  +  V 

107.6 

760 

*  The  (Li  +  Lii  +  V)  three-phase  curve  and  the  curve  of  critical  points 
intersect  at  this  point,  i.e.,  critical  phenomena  are  encountered  before  complete 
mixing  takes  place  in  mixtures  containing  less  than  72.3  M  %  hexane. 


C6Hi4. — The  critical  fold 


(NHs,  Toluene  (41) 

Vapor  phase  compositions  in  contact  with  two  liquid  phases  at 

ca.  760  mm. 


CH202,  Formic  acid  (98>  184> 


CH2O2,  Formic  acid. — 
(Continued) 


Max.  B.  P. 

t,  °C 

22 . 66  % 

% 

Pmm 

B.  P., 
°C 

19 

15.3 

79.9 

43 

38 

42 

57.0 

85.1 

97 

54 

61 

145.1 

87.3 

262 

77 

81 

346.5 

89.5 

740 

107.1 

100 

719.8 

92.6 

183o 

135 

t,  °C  1 50 . 02 %| |  t,  °C  |79.8% 


17 

12.0 

18 

12.8 

32 

29.5 

42 

50.6 

43 

53.8 

60 

122.5 

55 

98.4 

61 

128.3 

70 

195.5 

81 

294.4 

81 

310.5 

100 

595.1 

91 

459 

100 

641 

C2H2O4,  Oxalic  acid  (384.5,  423) 


t,  °C 

Pmm 

C 

I 

I2C2O4.2H2O 

40 

52.5 

21.52 

50 

85.9 

31.4e 

60 

135.8 

44.32 

70 

208.1 

61.0s 

80 

310.7 

84.5 

B  =  Various  esters  and  ethers 

Values  of  pmm  for  saturated  solutions  of  the  esters  (328) 


B 

0° 

10c 

20‘ 

30c 

Methyl  formate . 

186 

7 

296 

3 

451 

7 

729 

8 

Ethyl  formate . 

74 

6 

125 

4 

202 

1 

312 

8 

Propyl  formate . 

25 

6 

46 

0 

79 

8 

131 

9 

Methyl  acetate . 

61 

3 

104 

4 

169 

3 

264 

0 

Ethyl  acetate . 

28 

4 

49 

9 

85 

4 

140 

2 

Propyl  acetate . 

12 

0 

22 

9 

41 

8 

72 

5 

Methyl  propionate . 

25 

5 

46 

2 

79 

3 

132 

0 

Ethyl  propionate . 

12 

9 

24 

6 

45 

0 

78 

0 

Propyl  propionate . 

7 

3 

14 

2 

26 

9 

48 

5 

Ethyl  ether . 

185 

1 

292 

7 

445 

0 

652 

1 

Ethyl  sulfide . 

20 

6 

36 

9 

62 

9 

105 

3 

365 


P-T-X  RELATIONS  (AQUEOUS  SYSTEMS) 


Mb/1 

25°, 

Pmm 

35°, 

Pmm 

H20 

c3h6o2 

H20 

c3h6o2 

0 . 2542 

24.0 

22.5 

42.1 

38.3 

0 . 5084 

24.1 

43.7 

41.9 

73.9 

1.017 

23.5 

85.3 

41.6 

134.8 

1.525 

22.8 

122.0 

40.6 

183.9 

2.033 

23.3 

149.2 

40.9 

226.6 

C3H80,  n-Propyl  alcohol  (222) 


C4H10O. — ( Continued ) 

wt.  %  h2o 


v.  also  p.  290 

\  °C  I  \\  t,  °C  j  Patm, 


2.5  Wt.  %  H,0 


95.1 

1.04 

183.1 

13.5s 

98.1 

1.17 

216.8 

25.12 

105.1 

1.52 

227.8 

30.6i 

116.8 

2.25 

245.1 

40.  U 

130.8 

3.54 

254.6 

47.4 

145.4 

5.57 

264.9* 

55.9 

160.2 

7.99 

25  Wt. 

%  H2O 

166.9 

11. 2o 

241.4 

48.0 

179.1 

14.56 

250.2 

56.2 

182.7 

15.7e 

261.8 

67.3 

215.7 

30.5? 

275.9* 

83.8 

224.6 

35.8s 

*  Critical  point. 

The  critical  point 

of  pure 

CaHsO 

was  264.0°C  and 

51.51  atm. 

C4H604,  Succinic  acid  (384.5, 
423) 


t,  °C 

Pmm 

c4h6o4 

C 

30 

31.3 

10.5s 

40 

53.9 

16.2i 

50 

89.2 

24.42 

60 

142.7 

35.83 

70 

220.9 

51.07 

80 

332.7 

70.79 

90 

487.6 

95.5 

C4H606,  Tartaric  acid  (384.5 

422) 

t,  °C 

Pmm 

C4He06 

C 

20.0 

139.4 

22.7 

18.4 

25.0 

147.4 

26.2 

22.0 

29.1 

25.4 

30.0 

156.2 

31.2 

28.1 

34.6 

33.3 

38.1 

39.2 

40.0 

176.0 

41.7 

46.6 

43.2 

49.9 

46.3 

57.6 

50.0 

195.0 

C4H10O,  Ethyl  ether,  see  also 

Fig.  14  (220,  249,  266,  355) 

Wt.  %  H20 


t,  °C 

Li 

1  Ln 

Patm. 

0 

1.0 

88.4 

0.247 

5 

1.05 

89.8 

.311 

10 

1.12 

91.3 

.388 

15 

1.15 

92.4 

.477 

20 

1.20 

93.5 

.585 

t,  °C 

1  U 

Lii 

Patm. 

25 

1.26 

94.3 

0.710 

30 

1.32 

94.9 

.858 

34.1 

1.00 

40 

1.50 

95.5 

1.24 

45 

1.43 

50 

1.7 

95.9 

1.74 

60 

1.8 

96.3 

2.38 

70 

2.0 

96.8 

3.19 

80 

2.2 

97.2 

4.23 

90 

5.51 

100 

7.04 

no 

8.95 

120 

11.25 

130 

14.0 

150 

21.0 

155 

5.47 

23.05 

160 

25.3 

170 

30.2 

175 

6 . 63 

32.9 

185 

7.87 

39.1 

190 

8.44 

42.4 

Critical  curve 

193.9 

0 

36.1 

194.0 

0 

.59 

37.3 

194.1 

1 

.29 

38.6 

194.85 

3 

15 

41.9 

196.4 

5 

47 

45.3 

197.6 

6 

63 

47.1 

199.3s 

7 

87 

48.9 

200.1 

8 

44 

49.7 

200.8 

9 

35 

50.4 

201.0 

9 

44 

50.6s 

201.9 

10 

10 

51.5s 

202.2* 

10 

3 

51.8 

374J 

100 

217.8 

*  First 

critical  endpoint 

(intersec- 

tion  of  three-phase  curve  with  the 
critical  curve). 

X  Second  critical  endpoint  unknown; 
must  lie  near  critical  point  of  H2O. 


c4h  10O,  Isobutyl  alcohol 

(200,  276) 


t,  °c 

Wt. 

%  B 

Pmm 

Lx 

|  Ln 

-20 

15.6s 

87.0 

-15 

14.55 

86.6 

-10 

13.45 

86.2 

-  5 

12.45 

85.8 

0 

11.55 

85.4 

+  5 

10. 7o 

85.0 

10 

9.95 

84.55 

15 

9.25 

84.1 

20 

8.7o 

83.7 

28 

25 

8.2o 

83.2 

30 

7.8o 

82.75 

49 

35 

7.55 

82.2 

C  4H 1 0O . — ( Continued ) 


t,  °C 

Wt.  %  B 

Pmm 

Lx 

Lii 

40 

7.3o 

81.7 

82 

45 

7.15 

81.15 

50 

7.05 

80.5 

135 

55 

7.05 

79.8 

174 

60 

7.0o 

79.1 

219 

65 

7.0o 

78.3 

>287 

70 

7.0s 

77.5 

344 

75 

7.2o 

76.6 

<437 

80 

7.4s 

75.6 

529 

85 

7.85 

74.5 

65i 

90 

8.3o 

73.3 

794 

95 

8.85 

71.9s 

962 

100 

9.55 

70.5 

1155 

105 

10.35 

68.8 

137s 

110 

11. 4o 

67.0 

163o 

115 

12.65 

64.9 

1925 

120 

14.25 

62.3 

2255 

122 

15.0s 

60.9 

241o 

124 

15. 9o 

59.2 

256o 

126 

17.00 

57.1 

272o 

128 

18.35 

54.6 

2885 

130 

20.2 

51.1 

3055 

131 

21.5 

48.8 

132 

24.0 

44.9 

322o 

132.5 

26.0 

40.5 

132.8* 

33. Op 

329o 

Li  increases  in  alcoholic  con¬ 
tent  as  t  decreases  from  60°C; 
presumably  there  is  a  lower 
critical  solution  point  which  has 
not  been  reached  experimen¬ 
tally,  unless  the  freezing-point 
curve,  which  is  also  unknown, 
intersects  the  Li-Ln  boundary. 

*  Critical  solution  point. 

X  Flat  max.  on  the  temperature- 
composition  curve  for  the  two-phase 
system  extending  over  a  range  of  ca. 
6  %  in  composition. 


CsHs02,  Acetylacetone  (392) 
Critical  solution  isotherm, 
91.2°C 


Wt. 

%  B 

Pmm 

Wt. 

%  B 

Pmm 

0 

550.2 

51.60 

647.2 

11.77 

637.0 

59.22 

649.2 

19.56 

638.4 

74.14 

648.0 

24.12 

642.2 

80.08 

646.0 

39.14 

648.0 

100.0 

186.3 

C6H60,  Phenol  Q26,  227,  332, 

371,  392,  413)j  see  also  Eig.  ^5 

and  p.  291 


t,  °C 

Wt.  %  B 

Pmm 

Lx 

Lii 

V 

15 

8.8 

72.3 

11.4 

20 

8.8 

71.4 

5.55 

15.7 

25 

8.9 

70.4 

22.6 

30 

9.1 

69.4 

6.00 

29.5 

35 

9.4 

68.2 

39.8 

40 

9.9 

66.8 

6.55 

52.9 

45 

10.7 

65.2 

69.6 

50 

12.0 

63.2 

7.25 

90.9 

55 

14.0 

60.3 

118 

C  6He  O  .—^(Continued) 


t,  °C 

Wt.  %  B 

Ii  |  Lii  1  V 

pmm 

60 

65 

68.5 

17.1 

21.9 

33.5 

56 . 2  8 . 15 

49.2 

33.59.20 

150 

189 

220 

C6H602,  Resorcinol  (422) 


t,  °C 

Pmm 

c6h6o2 

C 

20.0 

15.27 

103 

22.5 

17.53 

25.0 

20.04 

117 

27.5 

22.84 

30.0 

25.93 

131 

32.5 

29.33 

35.0 

33.07 

37.5 

37.16 

40.0 

41.5s 

161 

C12H22O11,  Sucrose  (252,  260, 


t,  °C 

Pmm 

Ci2H220ll 

C 

0 

4.04 

179.2 

10 

8.03 

190.5 

20 

15.1 

203.9 

30 

26.9 

219.5 

40 

45.8 

238.1 

50 

74.6 

260.4 

60 

116.5 

287.3 

70 

174 

320.4 

xb 

HCN  (385) 

Pmm,  18°C 

HCN 

h2o 

0.05 

167.0 

15.1 

.10 

283.4 

14.7 

.15 

349.5 

14.2 

.20 

381.0 

13.8 

.25 

398.5 

13.5 

.30 

409.1 

13.3 

.35 

417.2 

13.2 

.40 

421.3 

12.9 

.45 

425.4 

12.7 

.50 

430.6 

12.4 

.55 

434.8 

12.0 

.60 

442.0 

11.6 

.65 

451.0 

11.1 

.70 

462.0 

10.4 

.75 

474.0 

9.8 

.80 

488.0 

9.0 

.85 

503.0 

7.9 

.90 

521.0 

6.4 

.95 

540.5 

4.0 

1.00 

566.2 

0 

C6H7N,  Aniline  (3>  371) 
Values  of  Wt.  %  B 


t,  °C 

Lx 

Lii 

V 

41 

3.7 

94.4 

13.4 

49.5 

3.9 

94.2 

16.7 

56.3 

4.1 

93.9 

16.8* 

64.5 

4.4 

93.4 

17.5 

75.0 

5.0 

92.75 

18.311 

82.0 

5.4 

92.2 

19.7 

90.0 

6.0 

91.5 

19.8 

100.0 

6.9 

90.5 

125 

10.1 

86.9 

150 

17.5 

79.1 

167 

47 
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C  6H  7N . — ( Continued ) 
Values  of  Wt.  %  B. — ( Continued ) 


56.3°C  isotherm 

75.0°C  isotherm 

Li 

V 

Pmm 

Li 

V 

Pmm 

0 

0 

125.7 

0 

0 

289.3 

1.86 

6.84 

126 

1.38 

5.6 

297 

2.52 

8.84 

2.88 

10.8 

300 

3.35 

10.51 

3.46 

12.1 

301 

3.37 

11.2 

3.49 

12.1 

301 

3.49 

11.6 

4.18 

13.7 

301 

3.91 

12.8 

4.6 

14.4 

302 

3.95 

4.7 

14.8 

302 

4.3} 

15.5 

4.9 

15.1 

302 

5. 2§ 

18.2 

303 

*  127  mm.  If  303  mm.  }  Ln,  ca.  94.5  %.  §  Ln  ca.  94  %. 

C6Hi6N,  Triethvlamine  (225,  384.5) 
Values  of  pmm 


\wt.  %  B 

t,°C 

0 

1.35 

4.40 

10.95 

23.34 

41.69 

84.84 

93.8s 

100.0 

6 

7.01s 

24.15 

8 

14.94 

27.67 

34.6s 

10 

9.209 

16.4s 

21.5s 

28.07 

31.69 

33.26 

38.57  37.4 

12 

18.25 

25.0s 

33.25 

36.3 

37.9 

43.4 

42.85 

40.4 

14 

11.99 

20.55 

29.1 

38.7 

41.55 

43.0 

48.15 

47.6s 

44.0 

16 

23.15 

33.8 

45.0 

47.5s 

48.65 

53.5s 

53.0 

48.1 

18 

15.48 

26.1 

39.25 

52.2s 

54.2 

54.9s 

59.2s 

58.9s 

52.8 

20 

29.4 

45.6 

60.3 

61.3 

62.2 

65.6 

65.5 

58.0 

22 

19.83 

33.15 

52.95 

68.8 

69.2 

69.8 

72.9 

72.9 

63.7 

24 

37.4 

61.5 

76.9 

77.8 

77.8 

80.8 

80.5 

70.0 

26 

25.21 

42.2 

71.3 

85.7 

87.2 

86.5 

89.3 

88.9 

76.8 

28 

47.7 

81.4 

95.0 

96.0 

98.6 

98.3 

84.1 

30 

31.82 

54.0 

93.9 

105.2 

106.2 

108.6 

108.5 

92.1 

32 

61.0 

107.8 

116.3 

117.5 

119.6 

119.7 

100.7 

34 

39.90 

68.8 

123.2 

128.6 

129.8 

131.7 

131.8 

109.9 

36 

77.5 

140.2 

141.9 

143.2 

144.8 

144.9 

119.8 

38 

49.69 

87.1 

156.5 

156.1 

157.4 

159.2 

159.0 

130.6 

40 

97.8 

172.7 

171.5 

172.6 

174.8 

174.2 

142. 1 

42 

61.50 

109.6 

189.7 

188.3 

188.7 

191.6 

190.6 

154.6 

44 

122.3 

207.8 

206.3 

206.4 

209.5 

208 . 4 

168.0 

46 

75.6s 

132.0 

227.7 

182.4 

48 

150.9 

197.9 

214.4 

Li  +  Lii  +  V,  boundary  curve 


t,  °C 

Wt.  %  B 

Pmm 

Li 

Ln 

V 

18.6 

51 

.9 

20 

20.9 

92.9 

94.1 

64.6 

21 

14.8 

94.0 

93.9 

67.9 

22 

10.3 

95.0 

93.6 

70.1 

25 

7.3 

95.2 

30 

5.8 

96.6 

35 

4.6 

96.5 

40 

3.7 

96.5 

50 

2.9 

96.4 

Change  in  critical-solution  temperature  with  pressure 


t,  °C . 

. |18.3|18.45|19.63|19.95|20.0|  21. 2|  21.3 

21.3 

Patm . 

. |  0  |  9.5  |63  78  |79  |l40  |l44 

146 

CsHnN,  2,  4,  6-Trimethylpyridine  (y-Collidine) 
Values  of  pmm  (225,  384.5) 


■^"-.  Wt.  %  B 
t,  °C 

0 

6 

52.9  58.6s 

1 

85.74 

95.8 

98.7 

100 

10 

9.21 

9.1 

9.8 

2.7 

15 

12.79 

12.7 

13.0 

13.1 

10.4 

7.9 

3.3 

20 

17.54 

18.2 

17.6 

17.9 

17.5 

14.3 

10.9 

4.1 

25 

23.75 

24.6 

24.2 

24.1 

24.4 

19.3 

15.1 

5.2 

Two  liquid  phases 

* 


P-T-X  RELATIONS  (AQUEOUS  SYSTEMS) 
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CuS04  (82>  203,  271.5,  304,  382, 
434) 


t,  °c 

Pmm 

C 

CuS04.5H2< 

3 

60 

141.6 

40.0 

65 

175.9 

70 

216.9 

75 

265.5 

80 

322.7 

85 

390.1 

90 

468.1 

95 

558.6 

CuS04.3H2C 

)* 

100 

662.8 

75.4 

104.2 

760.  o 

105 

781.9 

*  Reported  values  for  the  transition 

5H20 

3H2O  vary  between  55  and 

ca.  100°. 

The  S-L-V  curve  and  dis- 

eociation 

pressure  curve 

intersect  at 

96.5°;  direct  determination  yields 

95.7  +  0.2° 

for  the  transition,  and 

a  small  heat  effect  at  ca.  56°. 

AgNOa  (33) 

t,  °c 

Pmm 

c 

1 

4.gN03  (R) 

* 

133 

760 

1941 

135 

800 

150 

960 

AgNOs 

(R)  +  AgNOs  (trig.) 

159. 

8 

AgN03  (trig.)* 

160 

1000 

167 

1015 

170 

1010 

185 

900 

191 

760 

*  R  = 

Rhombic;  trig. 

=  trigonal. 

MnCl2  (10R  335 

,  434) 

t,  °C 

Pmm 

c 

a- 

MnCl2.4H20 

15.5 

7.8s 

20.0 

9.4s 

30.0 

17.0 

80.7 

40.0 

28.7 

50.0 

46.3 

98.1 

57.8 

62.9 

a-MnCl2.4H20  +  MnCl2.2H20 

58.10 

105.7 

MnCl,.2H20 

60 

64.8 

108.6 

70.5 

110.3 

80.5 

172.1 

112.8 

90.0 

262.0 

MnBr2  (237,  467) 

t,  °C 

Pm  m 

C 

MnBr2.4H20 

20 

5 

59.4 

60 

4o 

100 

20  o 

69  6 

Mnl2 

(237) 

t,  °C 

Pmm 

MnI2.4H20 

20 

3.5 

50 

7 

60 

1 3 

80 

42.5 

100 

104 

MnI3.2H20 

110 

154 

Mnl2 

H,0 

130 

21  o 

MnSCQ  (238) 

t,  °G  | 

P  mm 

MnS04.5H20 

20 

1 

113 

MnS04.4H20 

60 

I 

1 

162 

Mn(N03)2  (239 

,  467) 

t,  °C 

Pram 

c 

20 

7.4 

137 

70 

80 

FeCl3 

32) 

t  =  15°C 

Solid  = 

C 

Pmm 

F62C].6-b 

43 

6.0 

12H)0 

116m 

1.4 

12H20 

99 . 6m 

2.3 

7H20 

121.0m 

1.3 

5H20 

1.8 

I2H2O  “f- 

7H20* 

*  Si  +  Sn  +  V. 

CoCl2  ( 

96,  103,  384.5,  434) 

i,  °c 

Pmm 

c 

CoC12.6H20  (red) 

25 

15.3 

52.7 

30 

19.7 

35 

25.0 

61.3 

40 

31.3 

45 

38.5 

50 

45.9 

CoC12.6H20  +  CoC12.2H20 

52.4 

48.5 

CoC12.2H20  (blue) 

55 

55.4 

60 

71.2 

90.5 

65 

90.8 

70 

114.8 

80 

179.6 

90 

273.6 

100 

406.6 

104.0 

CoS04  (82> 

384.5) 

t,  °C 

pmm 

C 

CoS04.7H20  +  CoS04.6H20 

45.3 

67.0 

CoS04.6H20 

50.2 

84.9 

55.3 

55.3 

107.7 

60.2 

134.9 

60.5 

65.2 

167.3 

70.2 

207  3 

65.8 

NiCl2 

(103, 

110, 

384.5) 

t,  °C 

Pmm 

1  c 

NiCl*. 

6H20 

19.8 

9. 

6 

64 

0 

24.1 

12. 

0 

30.3 

17. 

0 

31.0 

17. 

5 

69 

5 

35.1 

21. 

5 

36.25 

22. 

8 

NiCl2.6H20  +  NiCl2.4H2 

O 

36.85 

23. 

5 

NiCl2. 

4H20 

40.6 

28. 

9 

73 

6 

45.2 

36. 

7 

48.3 

42. 

6 

54.1 

56. 

4 

CrCl2 

(193 

t,  °C 

Pmm 

C 

O 

a 

CO 

0 

0 

(?) 

49 

27 

.6 

50 

28 

.8 

51 

30 

.3 

52 

32 

.5 

55 

39 

.7 

60 

56 

.0 

65 

78 

.4 

H3B03  (236 

,  391 

,  434) 

t,  °c 

Pm 

m 

C 

h3bo3 

5 

6 

10 

7 

3T 

15 

I2 

103.3 

76o 

46. t 

(NH4 

)2A12(S04)4 

(256) 

t,  °c 

Pmm 

(NH4) 

2A12(S04)4. 

24H20 

60 

141.8 

65 

177.0 

70 

218.5 

75 

266.4 

80 

319.8 

85 

376.9 

90 

421.7 

MgCl2 

(103, 

165, 

185, 

237, 

247,  340, 

384.5, 

433 

434), 

see 

further  p. 

295. 

n 

Pmm 

0°C 

100° 

c 

0 

4.579 

760. 

00 

1 

4.55 

756. 

3 

2 

4.53 

754. 

6 

3 

4.5i 

749. 

3 

4 

4.48 

745. 

7 

5 

4.4 

5 

741. 

9 

6 

4.42 

737. 

7 

8 

4.3e 

728. 

7 

10 

4.29 

718. 

5 

15 

4.07 

688 

20 

3.8o 

652 

25 

3.49 

609 

30 

3.16 

561 

35 

2.8o 

511 

40 

2.44 

460 

MgCl2. — ( Continued ) 


c 

Pmm 

o°c 

100°C 

45 

2.0s 

408 

50 

1.73 

358 

55 

309 

60 

264 

65 

223 

70 

186 

t,  °C 

Pmm 

C 

Ice 

0 

4.579 

0 

-10 

1.95 

13.0 

-20 

0.77 

20.0 

-30 

0.29 

24.7 

Ice  +  MgCl2.12H20 

-33.5 

0.20 

26.2 

MgCl2 

12H20 

-30 

0.27 

27.9 

-20 

0.53 

36.5 

-18 

0.58 

39.3 

-17 

0.59 

41.3 

-16.8 

0.59 

41.9 

-16.6 

0.58 

42.6 

-16.4 

0.66 

44.06 

-16.6 

0.52 

46.0 

MgCl2.12H20  +  a-MgC 

12.8H20 

— 16.8E 

0.50 

46.5 

MgCl2.12H20  +  d-MgC 

l2.8H20 

—  17.4mE 

0.45 

47.6 

MgCl2.12H20  +  MgCl2.6H20 

—  19.4mE 

0.34 

50.2 

a-MgCl2.8H20 

-15 

0.57 

47.0 

-10 

0.82 

48.8 

-  5 

1.10 

51.0 

/3-MgC 

2.8H2O 

—  15m 

0.54 

48.6 

-10m 

0.74 

51.0 

/3-MgCl2.8H20  +  MgCl 

2.6H20 

—  9.6mU 

0.76 

51.3 

a-MgCl2.8H20  +  MgCI 

2.6H20 

-  3.4U 

1.22 

51.9 

MgCl2.6H20 

0 

1.56 

52.3 

10 

3.08 

53.5 

20 

5.77 

54.7 

30 

10.3 

56.1 

40 

17.4 

57.6 

50 

28.3 

59.2 

60 

44.0 

61.1 

70 

65.7 

63.4 

80 

93.8 

66.0 

90 

128.5 

69.2 

100 

165.4 

73.0 

110 

195.3 

78.2 

112 

197.9 

max. 

79.5 

114 

196.4 

81.3 

116 

186.4 

83.8 

MgCl2.6H20  +  MgCl2.4H20 

116. 7U 

175.5 

85.5 

MgCl2.4H20 

120 

192 

86.4 

130 

248 

88.9 

140 

316 

91.8 
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MgCI2. —  ( Continued ) 


t,  °c 

Pmm 

c 

MgCl2.4H20 

160 

459 

100.1 

175 

516 

max. 

112 

180 

470 

121 

IgCl2.4H20  H 

b  MgCl2.2H20 

181. 5U 

427 

126 

20m  3.34  104.5 

25m  4 . 4i  108.8 

+CaCl2.4H20  +  CaCl2.6H20 
29.16mE|  5.48  |  112.9 

i3-CaCl2.4H20 
30m  5.7i  113.9 

35m  7.2i  120.5 

j8-CaCl2.4H20  +  CaCl2.2H20 
38 . 4m U  |  8.19  |  127.5 

CaCl2.2H20 

30m  I  4.97  124.4 

35m  |  6.72  I  126.2 


CaCl2. — ( Continued ) 
t,  °C  |  pmm  |  C 
CaCl2.2H20  +  (3-CaCl2.4H20 
38.4mU  |  8.19  |  127.5 

CaCl2.2H20 

40m  |  8.97  |  128.1 

CaCl2.2H20  +  «-CaCl2.4H20 


45. 3U 


|  12.0e  | 

CaCl2.2H20 


130.2 


50 

15.5 

132.2 

44 

18.8 

247 

MgBr. 

(384.5,  434) 

60 

25.7 

136.8 

46 

19.8 

255 

t,  °C 

Pmm 

C 

70 

41.2 

141.6 

48 

20.5 

264 

00 

O 

T”H 

760  | 

75. of 

80 

63.9 

146.8 

49 

20.6 

271 

90 

95.2 

152.6 

max. 

CaCl2  (is. 

16,  30,  31,  51,  52, 

100 

138 

159 

50 

20.5 

280 

60,  107,  108, 

119,  141, 

159,  180, 

120 

268 

172 

50.5 

20.2 

286 

181, 185, 187 

,  194,  234, 

242,  248, 

140 

467.5 

191 

51.1 

19.0 

303.55 

267, 268, 269 

,  302,  313, 

317,  318, 

160 

719 

223 

51 

16.8 

320 

344,  364, 

386,  433, 

434,  444, 

170 

815 

255 

Ca(N03)2.3H,0  +  Ca- 

460) 

172 

825 

265 

(N03)2.2H20 

t,  °C 

Pmm 

C 

max. 

50. 6E 

15.4 

337 

Ice 

+  CaCl2.6H20 

CaCl2.2H20  +  CaCl2.H20 

Ca(N03)2.3H20  +  Ca(N03)2 

-50.3 

0.03 

44.0 

175. 5U 

796 

297 

49 ,8mE 

14.3 

357 

CaCl2.6H,0 

CaCl2.2H20 

Ca(N03)2.2H20 

0 

2.0s 

60.0 

175.7m 

771 

308 

20m 

4.25 

+  5 

2.74 

63.7 

Ca(N03)2 

30m 

7.1 

10 

3.7i 

65.7 

(44,  45,  124,  125,  434,  436) 

a-Ca(N03) 

2.4M2O  -|-  Ca- 

15 

4.7e 

69.4 

c-+. 

O 

Q 

Pmm 

C 

(N03)2.2H20 

20 

6.0e 

73.2 

a-Ca(N03 

2.4H20  Icg 

40 .  OmE 

11.0 

289 

25 

6.97 

81.4 

-28. 7E 

0.32 

75 

Ca(N03)2.2H20 

27 

7.2s 

85.9 

a-Ca(N03)2.4H20 

45m 

13.2 

28.5 

7.36 

90.9 

0 

2.7 

102 

48m 

14.4 

316 

max. 

5 

3.9 

108 

Ca(N03)2.3H20  +  Ca(N03)2.- 

29 

7.3s 

93.2 

10 

5.2 

115 

2H20 

29.5 

7.22 

96.1 

15 

6.9 

122 

50. 6E 

15.4 

337 

CaCl2.6H20  +  «-CaCl2.4H20 

20 

9.4 

129 

Ca(N03)2.2H20  +  Ca(N03)2 

29.93U 

6.85 

101.2 

25 

12.0 

138 

51. 9U 

16.0 

358 

CaCl2.6H20 

30 

14.9 

151.3 

Ca(N03)2 

29.95m 

6.7o 

102.70 

35 

17.7 

166.7 

30m 

4.2 

356 

CaCl2.6H20  +  /3-CaCl2.4H20 

37 

18.9 

174.3 

a-Ca(N03)2.4H20  +  Ca(N03)2 

29 . 16mE 

5.48 

112.9 

39 

19.5 

183.8 

32 . 7mE 

4.5 

357 

CaCl2.6H20  +  CaCl2.2H20 

40 

19.7 

189.7 

Ca(N03)2 

27.6mE 

4.27 

123.6 

max. 

35m 

5.9 

ot- 

-CaCl2.4H2C 

41 

19.7 

197.2 

40m 

8.0 

20m 

4 . 18 

91.0 

42 

19.3 

208.2 

45m 

10.8 

25m 

5.3s 

96 

42.5 

19.0 

218.5 

48m 

12.8 

a-CaCl2.4H20  +  CaCl2.6H20 

42.7 

18.6 

227. 65 

0a(NO3)2.3H2O  -1-  Ca(N03)2 

29.93U 

6.8s 

101.2 

a-Ca(N03)2.4H20  + 

Ca- 

49.8mE 

14.3 

357.5 

a 

-CaCl2.4H2C 

(N03)2.3H20 

Ca(N03)2.2H20  +  Ca(N03)2 

35 

8.63 

107.3 

42. 7E 

18.0 

242.5 

51. 9U 

16.0 

358 

40 

10.53 

115.3 

a-Ca(N03)2.4H20 

Ca(N03)2 

«-CaCl2.4B 

20  +  CaCl2.2H20 

42m 

13.8 

256 

55 

19 

45. 3U 

12.0e 

130.2 

41m 

12.3 

272 

60 

24.9 

358 

^-CaCl2.4H20 

a-Ca(N03)2.4H20  + 

Ca- 

151 

760.0 

376 

(N03)2.2H20 
40.0mE  |  11.0  |  289 

a-Ca(N03)2.4H20 
38m  8.6  306 

35m  6.4  335 

a-Ca(N03)2.4H20  +  Ca- 
(N03)2 

32 ,7mE  |  4.5  |  357 

a-Ca(N03)2.4H20 
30m  3.9  383 

20m  1 . 5 

15m  1.2 


C  a  (N  O  3)  2. — ( Continued ) 
t,  °C  |  pmm  |  C 
Ca(N03)2.3H20 
35m  13.3 

40m  16.2  |  237 

a-Ca(N03)2.4H20  +  Ca- 
(N03)2.3H20 

42. 7E  |  18.0  |  242.5 

Ca(N03)2.3H20 


Values  of  pn 


C 

20 

O 

30 

0 

40 

0 

50 

0 

60‘ 

25. 

3 

16 

4 

29 

9 

52 

6 

86 

8 

140 

6 

44 

1 

15 

3 

27 

6 

48 

0 

80 

2 

130 

5 

98 

8 

11 

3 

20 

6 

36 

1 

61 

3 

99 

7 

144 

5 

8 

2 

15 

1 

26 

6 

45 

3 

75 

0 

200 

5 

4 

10 

4 

18 

7 

31 

6 

52 

7 

260 

3 

7 

6 

9 

12 

7 

21 

9 

36 

8 

288 

3 

2 

6 

0 

10 

7 

18 

9 

31 

9 

295 

3 

1 

5 

8 

10 

4 

18 

0 

30 

0 

322 

2 

5 

4 

9 

9 

2 

16 

2 

27 

5 

333 

2 

4 

4 

6 

8 

6 

15 

1 

25 

5 

342 

2 

3 

4 

5 

8 

4 

14 

8 

25 

0 

*  See  oho  p.  295. 


Ca(N03)2. —  ( Continued ) 


C 

100°  | 

C 

100° 

0 

760 . 00 

44.4 

655.8 

6.69 

746.9 

47.3 

647.7 

12.61 

735.3 

59.3 

614.4 

18.62 

719.8 

70.7 

583.8 

22.7 

710.1 

72.5 

578.4 

28.4 

697.4 

81.1 

556.6 

36.4 

676.6 

168.1 

356.6 

SrCl2 

(141,  384.5,  434) 

t,  °C 

Pmm 

C 

116 

760.0 

105. 9| 

Sr(NQ2)2  (30J) 

112.5 

763 

21o  f 

Sr(N03)2  (57) 

106.79 

760.0 

1 1 3 1 

Ba(OH)2(46,  235,  434) 

Ba(0H)2.3H20 


100.0 

109 


52o 

732 


219 


BaCl,  (423,  434) 

BaCl2.2H20 

25 

21.4 

37 

30 

28.6 

38.2 

35 

37.7 

40 

49.3 

40.7 

45 

63.8 

50 

81.7 

43.6 

55 

103.9 

100 

660 

58.8 

Ba(N02)2  (301) 

114 

769.5 

45o  f 

Ba(N03)2  (384.5,  434) 
101.5  |  760.0  [  36. 2f 


LiCl  (63>  106>  171,  250,  384.5, 
434,  443,  444) 

LiC1.3II20  +  LiC1.2H20 


-16.5 

0.43 

LiC1.2Il20 

0.0 

0.8s 

63  5 

+  10.0 

1.32 

72.3 

LiC1.2H20  +  LiCl.H20 

12.5 

1.44 

74.6 

LiCl.H20 

20 

2+3 

78.7 

30 

3.5e 

84.3 

40 

5.8s 

90.1 

50 

9.6 

96.2 

60 

15.2 

102.4 

70 

23.2 

108.9 

80 

35 

115.7 

90 

51 

122.6 

100 

73 

129.6 

LiCl.H20  +  LiCl 

100.5 

74 

LiCl 

129.9 

110 

131 

131.7 

120 

240 

133  9 

P-T-X  RELATIONS  (AQUEOUS  SYSTEMS) 


369 


LiBr,  see  further  p.  296 


Values  of  pmm  (63»  64»  65>  171>  207>  384-5>  434) 


\  f,  °c 
c 

0 

20 

40 

60 

80 

100 

0 

4.579 

17.539 

55.34 

149.46 

355.47 

760.00 

5 

4.5 

17.2 

54.3 

146.6 

349 

746 

10 

4.4 

16.8 

53.0 

143.3 

341 

729 

20 

4.1 

15.8 

50.0 

135.3 

322 

690 

40 

3.4 

13.2 

41.9 

114.2 

274 

591 

60 

2.6 

10.1 

32.6 

89.6 

217 

473 

80 

1.8 

7.2 

23.5 

65.6 

161.3 

356.5 

100 

1.2 

4.9 

16.2 

45.9 

114.3 

256.3 

120 

0.8 

3.3 

11.0 

31.6 

79.5 

180.5 

140 

0.5e 

2.3 

7.7 

22.1 

56.2 

129.0 

160 

1.6 

5.5 

15.9 

41.0 

95.6 

180 

4.0 

11.9 

31.2 

74.5 

200 

3.1 

9.3 

25.1 

62.0 

220 

7.5 

20.5 

51.5 

240 

17.4 

44.3 

260 

|  38.8 

LiBr. — -( Continued ) 
t,  °C  |  Pmm  I  C 
LiBr.3H20 


-20) 

0.24 

100.5 

-10) 

0.36 

122.0 

0.0 

0.5 

146 

LiBr.3H20  +  LiBr.2H20 

+4.0  | 

0.54 

LiBr.2H20 

158 

10.0 

0.73 

166 

20.0 

1.2 

178.5 

30.0 

1.9 

191 

40.0 

2.9 

204 

LiBr.2H20  +  LiBr.H20 

44.0 

3.4e 

209 

LiBr.H20* 

50 

4.6 

214 

60 

7.2 

224 

70 

11.1 

234.5 

80 

16.8 

245.5 

90 

25.2 

256 

100 

37.3 

266.5 

110 

54.3 

277 

*  LiBr.H20  transforms  into  anhy¬ 
drous  LiBr  at  ca.  159°,  p  =  ca.  228  mm. 


LJJ  (144.5,  170,  384.5,  434)?  see 


further  p.  296 


C 

Pmuiy 

100°C 

C 

Pmnij 

100°C 

0 

760.0 

140 

246.3 

5 

750.3 

160 

184.9 

10 

739.6 

180 

139.8 

20 

715.2 

200 

107.1 

40 

648.6 

250 

58.7 

60 

578.9 

300 

35.0 

80 

494.0 

350 

22.4 

100 

406.7 

400 

15.1 

120 

323.6 

450 

10.7 

Lil 

— ( Continued ) 

t 

Pmm 

LiI.3H20 

C 

0 

0.4 

152 

10 

0.8 

158 

20 

1.5 

164 

30 

2.6 

171 

40 

4.4 

179 

50 

7.1 

189 

60 

11.2 

201 

70 

15.0 

222 

72 

15.3 

max. 

230 

74 

15.25 

240 

75.2 

15.o 

247.7 

74 

10.8 

276 

72 

8.3 

289 

LiI.3H20  +  LiI.2H20 


70. sE  | 

7.1  | 

LiI.2H20 

297 

72 

7.2 

305 

74 

7.4 

max. 

315 

76 

7.2 

330 

78.0 

6.9 

349 

79.0 

6.1 

371.5 

LiI.2H20  +  LiI.H20 

78. 2E 

4.5 

LiI.H20 

410 

90 

6.7 

444 

100 

8.7 

481 

110 

11.0 

525 

120 

12.6 

max. 

588 

125 

12.5 

633 

128 

11.9 

670 

130.5 

9.4 

743.1 

Lil. 

H20  +  LiI.KH20 

12oE 

6.5 

|  810 

LiI.KH20 

130 

6.9 

830 

140 

7.2 

860 

LiNOs  (117>  243>  384-5>  434) 


t 

Pmm  | 

C 

LiN03.3H20 

0 

2.9 

53.65 

10 

5.6 

60.35 

20 

9.5 

71.75 

25 

11.6 

82.75 

26 

11.9 

85.90 

27 

12.2 

89.85 

28 

12.2 

95.90 

29 

11.8 

105.0 

29.5 

11.3 

113.0 

29.6 

11.1 

115.2 

29.7 

10.9 

117.8 

max. 

29.8 

10.6 

121.2 

29.87 

10.1 

127.6 

29.8 

9.5 

132.5 

29.7 

9.3 

135.3 

29.6 

9.1 

137.3 

LiN03.3H20  +  LiN03.MH20 

29.5sE| 

9.0 

138.3 

LiN03.KH20 

30.0 

9.2 

138.9 

35 

11.8 

142.9 

40 

14.8 

148.9 

50 

22.6 

160.5 

60 

32.3 

177.4 

LiN03.MH20  +  LiN03 

61.1 

33.1 

180.6 

LiN03 

62 

34.2 

181.9 

65 

3S.1 

186.1 

70 

45.1 

193.6 

75 

52.8 

201.9 

NaOH;  see  also 

p.  370 

t,  °C 

Pmm 

C 

Na0H.4H20 

0 

2.3 

42 

Na0H.4H20  +  Na0H.KH20 

5 

|  2.4 

|  47.5 

Na0H.KH20 

10 

3.0 

51.5 

12.5 

3.2 

54.1 

max. 

15.0 

2.9 

61.5 

15.6 

2.8 

63.6 

15.0 

2.3 

67.1 

12.5 

1.4 

74.6 

10.0 

1.0 

78.4 

5.0 

0.54 

83.5 

Na0H.%H20  +  Na0H.2H20 

0.75E 

1  0.35 

Na0H.2H20  +  Na0H.H20 

12. 0U 

0.42 

|  103 

Na0H.H20 

20 

O.61 

109 

30 

0.9i 

117.5 

40 

1.2 

129 

50 

1.3 

145 

60 

1.0 

174 

62.5 

0.7 

190.7 

64.0 

0.4 

211 

64.3 

0.3 

222.3 

64.0 

0.16 

240 

62.5 

9.06 

269 

NaOH. — ( Continued ) 


t,  °C 

Pmm 

c 

Na0H.H20  +  a- 

NaOH 

61. 5U 

0.025  | 
a-NaOH 

295 

80 

0.07s 

314 

100 

0.25 

338 

150 

4.4 

416 

200 

54 

555 

220 

120 

645 

240 

210 

785 

260 

260 

max. 

990 

280 

195 

1500 

300 

15 

3350 

a-NaOH  +  /3-NaOH 

303 

0.8 

/3-NaOH 

4200 

310 

0.04 

6550 

322 

0.00* 

00 

*  p  given  represents  the  partial 
pressure  of  H2O  vapor  only.  The 
total  pressure  at  this  point  is  the  vapor 
pressure  of  NaOH,  which  is  0.03  L 
0.02  mm. 


NaF  (73>  434) 


C 

Pmmy 

100°C 

C 

P  mmj 

100°C 

0.00 

760.00 

3.00 

743. 1 

1.00 

754.4 

4.00 

737.2 

2.00 

748.8 

4.29f 

735.4 

NaCl 

;  see  also  p 

370 

t,  °C 

Pmm  1 

NaCl 

Wt.  %  B 

0 

3.5 

26.25 

10 

6.9 

26. 3o 

20 

13.2 

26. 4o 

30 

23.9 

26. 5o 

40 

41.6 

26.65 

50 

69.5 

26.85 

60 

112.0 

27.05 

70 

175.0 

27. 3o 

80 

265.2 

27.6o 

90 

391.6 

27.85 

100 

564 

28.15 

108 . 67 

760 

28. 4o 

110 

1  795 

28.45 

NaC103;  see  also  p.  370 

t,  °C 

Pmm 

NaC103 

c 

0 

3.51 

84.4 

20 

12.8 

101.0 

40 

38.0 

122.0 

60 

95.5 

148.0 

80 

209.4 

179 

100 

411.3 

214 

no 

557.7 

233 

120 

741.4 

251 

130 

968.0 

271 

255 

760.0 

370 
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NaOH  (7,  8,  107,  141,  265,  283,  284,  316,  383,  430,  433,  434,  452);  see  further  p.  296.  Values  of  Pmm 


t,  °c 

C  '  ' . - . 

20 

40 

60 

80 

100 

120 

160 

200 

250 

300 

350 

0 

17.539 

55.34 

149.46 

355.47 

760.0 

1  488.9 

4  633 

11  647 

29  771 

64  290 

123  660 

5 

16.9 

53.2 

143.5 

341.5 

730 

1  430 

4  450 

11  200 

28  600 

61  800 

118  900 

10 

16.0 

50.6 

137 

325.5 

697 

1  365 

4  260 

10  750 

27  500 

59  300 

114  100 

20 

13.9 

44.2 

120.5 

288.5 

621 

1  225 

3  860 

9  800 

25  300 

54  700 

105  400 

30 

11.3 

36.6 

101 

246 

537 

1  070 

3  460 

8  950 

23  300 

50  800 

98  000 

40 

8.7 

28.7 

81 

202 

450 

920 

3  090 

8  150 

21  500 

47  200 

91  600 

50 

6.3 

20.7 

62.5 

160.5 

368 

770 

2  690 

7  400 

19  900 

44  100 

85  800 

60 

4.4 

15.5 

47 

124 

294 

635 

2  340 

6  750 

18  400 

41  200 

80  700 

70 

3.0 

10.9 

34.5 

94 

231 

515 

2  030 

6  100 

17  100 

38  700 

76  000 

80 

2.0 

7.6 

24.5 

70.5 

179 

415 

1  740 

5  500 

15  800 

36  300 

71  900 

90 

1.3 

5.2 

17.5 

53 

138 

330 

1  490 

5  000 

14  700 

34  200 

68  100 

100 

0.9 

3.6 

12.5 

38.5 

105 

262 

1  300 

4  500 

13  650 

32  200 

64  600 

120 

1.7 

6.3 

20.5 

61 

164 

915 

3  650 

11  800 

28  800 

58  600 

140 

C 

0°C 

3 

11 

35.5 

102 

765 

2  980 

10  300 

25  900 

53  400 

160 

0 

4.579 

1.5 

6 

20.5 

63 

470 

2  430 

8  960 

23  300 

49  000 

180 

5 

4.4 

3.5 

12 

40 

340 

1  980 

7  830 

21  200 

45  100 

200 

10 

4.2 

2 

7 

25 

245 

1  620 

6  870 

19  200 

41  800 

250 

20 

3.6 

0.5 

2 

8 

110 

985 

5  000 

15  400 

35  000 

300 

30 

2.9 

0.1 

0.5 

2.7 

50 

610 

3  690 

12  500 

29  800 

350 

40 

2.2 

0.9 

23 

380 

2  750 

10  300 

25  700 

400 

11 

240 

2  080 

8  600 

22  400 

500 

100 

1  210 

6  100 

17  500 

700 

440 

3  300 

11  500 

1000 

1  470 

6  800 

2000 

150 

1  760 

4000 

120 

8000 

7 

NaCl  (12>  13>  56,  57>  73>  76>  106>  108>  109>  121>  205>  233>  286>  384.5,  395,  397,  399,  402,  403,  405,  422,  424)?  see  further  p.  297 

Values  of  pmm 


%  B 

(,  °C 

0.0 

2.5 

5 

7.5 

10 

12.5 

15.0 

17.5 

20.0 

22.5 

25.0 

27.5 

0 

4.579 

4.5 

4.4 

4.4 

4.3 

4.2 

4.1 

4.0 

3.8 

3.7 

3.5 

10 

9.21 

9.1 

8.9 

8.8 

8.6 

8.4 

8.2 

8.0 

7.7 

7.4 

7.1 

20 

17.54 

17.3 

17.0 

16.7 

16.4 

16.1 

15.7 

15.3 

14.8 

14.2 

13.6 

30 

31.83 

31.4 

30.9 

30.4 

29.8 

29.2 

28.5 

27.7 

26.8 

25.8 

24.7 

40 

55.34 

54.5 

53.6 

52.7 

51.7 

50.7 

49.5 

48.1 

46.6 

44.9 

43.0 

50 

92.54 

91.2 

89.7 

88.1 

86.4 

84.7 

82.8 

80.5 

78.1 

75.3 

72.2 

60 

149 . 46 

147.2 

144.8 

142.3 

139.7 

136.8 

133.7 

130.0 

126.0 

121.7 

116.8 

70 

233 . 79 

230.2 

226.4 

222.4 

218.3 

213.9 

208.9 

203.5 

197.5 

190.7 

183.1 

80 

355.47 

350 

344 

338 

332 

325 

318 

309.5 

300.5 

290.2 

278.9 

266 

90 

526.00 

517 

509 

500 

491 

481 

470 

458 

445.1 

430 

414 

395 

100 

760.00 

748 

736 

723 

710 

695 

680 

665 

643 

622 

599 

572 

110 

1074.5 

1057 

1040 

1022 

1003 

983 

961 

936 

911 

881 

849 

810 

B.  P.,  °C 

100.0 

100 . 44 

100 . 90 

101.40 

101.93 

102.51 

103.16 

103 . 89 

104.72 

105.68 

106.78 

108. 12 

NaC103  (33>  73»  206>  384.5,  433,  434);  see  further  p.  297 
Values  of  pmm 


\ . _  t,  °C 

c 

0 

20 

40 

60 

80 

100 

t,  °C 
C 

0 

20 

40 

60 

80 

100 

0 

4.579 

17.539 

55.34 

149.46 

355.47 

760.0 

140 

97.5 

232.0 

495.9 

5 

4.51 

17.3 

54.6 

147.4 

350.5 

749.4 

160 

220.0 

470.3 

10 

4.45 

17.0 

53.7 

145.1 

345.1 

737.9 

180 

447.0 

20 

4.30 

16.5 

52.0 

140.5 

334.2 

714.4 

200 

425.6 

40 

4.03 

15.4 

48.7 

131.6 

313.0 

669.1 

60 

3.78 

14.5 

45.7 

123.4 

293.5 

627.4 

80 

3.47 

13.6 

42.9 

115.9 

275.7 

589.5 

100 

12.8 

40.4 

109.2 

259.7 

555.1 

120 

38.2 

103.1 

245.1 

524.1 

♦ 
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NaBr  (73>  333»  334>  384.5,  433,  434);  see  further  p.  297 


372 


INTERNATIONAL  CRITICAL  TABLES 


Na2S04. — ( Continued ) 

Na2S203. — •( Continued ) 

t,  °C 

Pmm 

Wt.  %  B 

t,  °C 

Pmm 

C 

CX-N&2SO4  -{-  /3-Na2S04 

N 

a2S203.5H20 

180+20 

6  925 

30.0s 

43 

41.7 

113.4 

/3-Na2S04 

45 

43.5 

124.0 

190 

8  680 

30.4s 

46 

43.9 

130.7 

200 

10  750 

30.74 

47 

43.7 

139.8 

210 

13  200 

31.07 

48 

41.3 

156.0 

220 

16  000 

31.3s 

Na2S203.5H20  -f-Na2S203.2H20 

230 

19  350 

31. 7o 

48.1s 

40.6 

159.7 

/3-Na2S04  +  Y-Na2S04 

Na2S203.2H20 

235+5 

21  200 

31.86 

50 

43.4 

163.5 

-y-Na2S04 

55 

50.8 

175.7 

240 

23  250 

31.14 

60 

57.2 

191.7 

260 

33  150 

28.16 

65 

60.6 

213.8 

(280) 

45  850 

24.94 

66 

60.8 

219.0 

(300) 

62  000 

21.4i 

Na2S2C 

>3.2H20  -f-  Na2S203 

(320) 

82  300 

17.53 

66.4s 

60.9 

221.3 

Na2S203 

Na2S203  (423»  434> 

463,  464, 

70 

69.7 

223.9 

465) 

80 

99.6 

231.6 

t,  °C 

Pmm 

C 

90 

138.2 

239.5 

Na2S203.5H20 

100 

186.2 

248.0 

0 

3.9s 

50.2 

10 

7.6e 

59.6 

20 

14.0 

70.0 

NaN02  (30! 

) 

30 

24.0 

82.9 

t,  °C 

Pmm 

C 

40 

37.6 

103.1 

128 

761.5 

214  f 

NaN03  (10>  56,  57,  73>  106>  120>  121»  243>  286>  384.5,  404,  407, 
422,  433,  434)(  see  further  p.  297 
Values  of  pmm 


N  aN  O  3. — ( Continued ) 


t,  °C  | 

Pmm 

C 

II 

t,  °C  I 

Pmm  | 

c 

NaN03 


0 

3.7o 

73.0 

70 

148.1 

135.6 

10 

7.2o 

80.5 

80 

216.1 

148.0 

20 

13.2s 

88.2 

90 

306.7 

160.9 

25 

17.67 

92.0 

100 

422.9 

176.0 

30 

23.27 

96.2 

110 

569.2 

192.4 

40 

39.13 

104.8 

120 

748.5 

210.6 

50 

63.3 

113.9 

120.59 

760.0 

211.7 

60 

98.6 

124.0 

125 

851.6 

220.3 

Na2C03  (49>  94>  95>  140>  384-5*  423>  433>  434>  457),  see  further^.  297 
Values  of  pmm  +  1  %  at  0°  to  ca.  ±0.5  %  at  100° 


''\Wt.%B 
t,  °C\^ 

0.0 

5.0 

10.0 

15.00 

20.00 

25.00 

30.00 

0.0 

4.579 

4.5 

10.0 

9.210 

9.0 

8.8 

20.0 

17.539 

17.2 

16.8 

16.3 

30.0 

31.834 

31.2 

30.4 

29.6 

28.8 

27.75 

26.4* 

40.0 

55.34 

54.2 

53.0 

51.6 

50.2 

48.4 

46.1 

50.0 

92.54 

90.7 

88.7 

86.5 

84.1 

81.2 

77.5 

60.0 

149 . 46 

146.5 

143.5 

139.9 

136.1 

131.6 

125.7 

70.0 

239 . 79 

235 

230.5 

225 

219 

211.5 

202.5 

80.0 

355.47 

348 

342 

334 

325 

315 

301 

90.0 

526.00 

516 

506 

494 

482 

467 

447 

100.0 

760 . 00 

746 

731 

715 

697 

676 

648 

*  Supersaturated. 


Na2C 

O3. — ( Continued ) 

O 

O 

Pmm 

Wt.  %  I 

Na2C03. 10H2O 

15.0 

12.3 

14.1o 

20.0 

16.9 

17. 7o 

25 

21.4 

22.15 

27.5 

24.0 

25.  Oo 

30 

26.8 

28.1s 

31 

27.9 

29. 7o 

32 

28.8 

31.35 

Na2C03 

.10H2O  +  Na2C03. 
H20 

33.  lom|  29.5 

33.3o 

Na2C03.H20 

36.0 

34.8 

32.95 

40 

43.6 

32.65 

45 

57.1 

32.35 

50 

74.1 

32.  lo 

55 

95.4 

31.85 

60 

121.5 

31.7o 

65 

153.7 

31.6o 

70 

192.7 

31.5o 

75 

239.8 

31.45 

80 

296.2 

31.4o 

85 

363.4 

31.35 

90 

442.4 

31. 3o 

95 

535.3 

31.25 

100 

631.7 

31.2o 

110m 

915.7 

31.1o 

Na2C03.7H20 

(20)m 

15.3 

(24.7) 

(25)m 

20.3 

(27.3) 

(30)m 

26.2 

30.10 

34 

31.7 

32.35 

35 

33.2 

32.95 

Na2C03. 

IOH2O  -)-  Na2C03.- 
7H20 

32.1s 

29.0 

31.5o 

Na  2C  O  3. — (C  ontinued) 
t,  °C  |  Pmm  |  Wt.  %  B 
Na2C03.H20  +  Na2C03.- 
7H20 

35.6  |  34.0  |  33.05 

Na2C03.H20  -f-  Na2C03 
105  +  5  1  769.8  |  31.15 


NaCH02,  Formate  (384.5,  434) 


G 

Pmmj 

100°C 

C 

Pmmj 

100°C 

0 

760.00 

80 

490 

5 

742 

100 

446 

10 

723 

120 

410 

20 

685 

140 

379 

40 

610 

157. 7f 

355 

60 

545 

NaCH3COO  (44L  146,  434) 
t,  °C  |  pmm  |  C 
NaC2H302 


100 

123 

319 

760 

170  +  2 
193  +  5 

Na2C4H406,  Tartrate 

(141,  254, 

298,  299, 

300,  434) 

Na2C4H406.2H20 

0.0 

4.4 

24 

5 

6.2 

28 

10 

8.6 

32 

15 

11.9 

36.5 

20 

16.2 

41 

25 

21.7 

45 

30 

28.8 

50 

35 

37.9 

54 

40* 

49.3 

59 

45 

63.4 

64 

50 

80.9 

69 

100 

593 

130 

108  +0.5 

760.0 

146* 

*  Dissociation  pressures  indicate  a 
probable  transition  at  ca.  40°. 
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P-T-X  RELATIONS  (AQUEOUS  SYSTEMS) 


KOH  (5U  107,  123,  141,  302,  316,  331,  344,  383,  384.5,  395,  397, 

434),  see  further  p.  298 
Values  of  pmm 


t,  °c 
c  \ . 

0 

20 

40 

60 

80 

100 

0 

4.579 

17 . 539 

55.34 

149.46 

355 . 47 

760 . 00 

5 

4.43 

17.0 

53.5 

144.6 

344 

735 

10 

4.25 

16.3 

51.4 

138.9 

331 

707 

20 

3.83 

14.7 

46.4 

125.4 

299 

639 

30 

3.35 

12.9 

40.7 

110.1 

263 

563 

40 

2.82 

10.9 

34.6 

94 

225 

485 

50 

2.30 

8.9 

28.6 

78.6 

190 

413 

60 

1.82 

7.2 

23.2 

64.6 

158 

348 

80 

1.08 

4.4 

14.6 

42.6 

108 

246 

100 

2.6 

8.8 

26.5 

70.5 

172 

120 

5.2 

16.2 

45.5 

118 

140 

9.8 

29 

81 

160 

56 

178 

40  f 

KOH. — ( Continued ) 

KCIO  3. — ( Continued ) 

t,  °C 

Pmm 

C 

t,  °C 

Pmm 

1  C 

KOH.2H2O 

KCIO3 

0 

0.7 

97 

20 

17.2s 

7.4 

10 

1.2 

103 

30 

31.07 

10.2 

20 

1.8 

112 

35 

41.03 

11.9 

25 

2.2 

40 

53.57 

14.0 

27.5 

2.35 

45 

69.2s 

16.3 

29 

2.4 

50 

88.59 

18.9 

30 

2.4 

126 

55 

112.4 

21.6 

31 

2.3s 

60 

141.3 

24.5 

32 

2.25 

65 

176.5 

27.6 

K0H.2H20  +  koh.h2o 

70 

217.8 

31.1 

32.  f 

2.2 

135 

75 

267.3 

34.6 

koh.h2o 

80 

325.7 

38.4 

40 

3.3 

85 

393.5 

42.6 

50 

5.5 

140 

90 

472.4 

47.0 

60 

9.1 

95 

563.5 

51.4 

80 

21 

100 

668.1 

56.1 

100 

40 

178 

103.9 

760. 0 

59.9 

29o 

11  70o  max. 

1  X  10s 

366 

sec.  B.  P. 

3  X  104 

KC1  (56,  57,  73,  120 

,  233,  251, 

253, 

384.5,  422, 

457) 

KBr  (73, 

106,  344,  384.5,  434) 

t,  °c 

c 

t,  °C 

Pmm 

C 

KC1 

KBr 

20.0 

15.5 

34.0 

0 

3.95 

53.5 

25 

20.5 

35.5 

100 

526.5 

105.3 

30 

26.9 

37.0 

35 

35.1 

KI  (73, 

106,  344,  384.5,  434) 

40 

45.8 

40.0 

t,  °C 

Pmm 

C 

45 

62.1 

KI 

50 

74.8 

42.6 

0 

3.4 

127.5 

55 

93.0 

10 

6.6 

136 

100 

567.8 

56.1 

20 

12.2 

144 

108.6 

760.0 

30 

21.5 

152 

40 

36.5 

160 

50 

59.0 

168 

KClOs  (” 

,  141,  179, 

187,  304, 

60 

93.0 

176 

384.5,  423,  434) 

70 

142.0 

184 

t,  °c 

Pmm 

C 

80 

210. 0 

192 

KClOs 

90 

303 

200 

0 

4.54 

3.3 

100 

427 

208 

10 

9.1o 

5.1 

118.2 

760.0 

22o 

K2SO4  (56»  57»  73,  121,  162,  233,  344,  384.5,  433,  *34) ,  see  further 

p.  298 

 Values  of  pmm 


O 

O 

/ 

0 

30 

C  . 

60 

80 

100 

0 

4.579 

31.834 

149.46 

355.47 

760.00 

0.5 

4.573 

759.0 

1 

4.56s 

31.7e 

149.1 

354.6 

758.1 

2 

4.55? 

31.68 

148.8 

353.8 

756.4 

3 

4.54s 

31.62 

148.4 

353.0 

754.8 

4 

4.53s 

31.5s 

148.1 

352.3 

753.3 

5 

4.529 

31.49 

147.8 

351.6 

751.8 

6 

4.52o 

31.4a 

147.5 

350.9 

750.3 

8 

31.3o 

147.0 

349.6 

747.4 

10 

31.18 

146.4 

348.2 

744.4 

15 

144.9 

344.7 

737.0 

20 

341.2 

729.5 

K2S04. — ( Continued ) 


t,  °C 

J  Pmm 

k2so4 

I  c 

0 

4.5i 

7.38 

10 

8.9s 

20 

17.04 

11.24 

25 

23.0s 

30 

30.8 

13.0s 

35 

40.7 

40 

53.3 

14.86 

45 

69.1 

50 

88.8 

16.5s 

60 

142.7 

18.2s 

80 

340 

21. 4o 

100 

723 

24.19 

101.4 

760 

24.4 

KN02  (301 

) 

t,  °C 

Pmm 

C 

132 

758.5 

475  f 

KNOs  (33,  56,  57,  73,  120 

203,  304, 

320,  338,  344,  384.5 

423) 

t,  °c 

Pmm 

C 

a-KNOs  (Rhombic) 

-2.82 

3.62i 

11.52 

0 

4.45 

13.3 

+10 

6.86 

20.9 

20 

16.52 

31.6 

25 

22  .  lo 

37.3 

30 

29. 2o 

45.8 

35 

38.  li 

40 

49.09 

63.9 

45 

62.5e 

50 

78.8s 

85.5 

55 

98.53 

60 

121.94 

110.0 

65 

149.6 

70 

181.8 

138 

75 

219.3 

80 

262.2 

169 

85 

311.5 

90 

366.9 

202 

95 

429.3 

100 

499.0 

246 

105 

576 

110 

660 

295 

115.5 

760 

330 

120 

852 

365 

KN  O  3. — ( Continued ) 


t,  °C 

Pmm 

C 

a-KNOs  (Rhombic) 

125 

!  958 

415 

a-KNOs  +  /3-KNO3 

129U 

1048 

1 

a-KNOs 

130m 

1071 

135m 

1189 

/3-KNC 

>3  (Rhombohedral) 

120m 

837 

125m 

950 

/3-KNOs 

130 

1074 

? 

135 

1207 

140 

1354 

150 

167e 

160 

2042 

180 

2884 

200 

3820 

220 

4765 

240 

556o 

250 

593o 

260 

598o 

265 

5995  max. 

270 

597o 

280 

575o 

300 

474o 

320 

267o 

Boiling  points 

115.5 

760 

330 

332 

760 

1  X  10‘ 

K2C4H4O6 

Tartrate 

(141,  167 

254,  298,  299,  300,  434) 

t 

Pmm 

C 

K2C4H406.2H20 

10 

7.1 

144 

15 

9.7 

150 

20 

13.1 

156 

25 

17.4 

162 

30* 

23.0 

168 

35 

30.0 

174 

40 

38.8 

180 

45 

49.5 

168 

100 

458 

241 

115  ±  0.5 

760 

246 

*  Reported  transition  at  29.2°  can 
not  be  established  on  basis  of  existing 
vapor-pressure  data. 


374 


INTERNATIONAL  CRITICAL  TABLES 


K2Cr04 

(4,  201,  327,  434) 

KNaC4H406,  Rochelle  salt 

t,  °c 

'Pram 

C 

(147,  166, 

254,  298, 

299,  300) 

K2Cr04 

t,  °C 

pmm 

C 

0 

4 

lo 

57.2 

KNaC4H406.4H20 

20 

15 

4 

62.4 

0 

4.0 

27 

40 

47 

8 

67.9 

10 

8.0 

40 

60 

126 

7 

73.9 

20 

15.2 

56 

80 

295 

8 

80.3 

30 

27.1 

76 

100 

622 

0 

86.9 

40 

46.2 

106 

105.9 

760 

0 

88.9 

KNaC4H406.4H 

20  + 

Na2C4H406.2H20 

41* 

48.6 

K2Cr207  (202»  233»  423) 

44 

54.3 

t,  °C 

Pram 

C 

46 

58.5 

K2Cr207 

48 

62.9 

20 

17 

2o 

12.2 

50 

67.6 

25 

23 

,2o 

52 

72.6 

30 

30 

95 

18.4 

KNaC4H406.4H20  Na2(^4" 

35 

40 

85 

H406.2H20  +  K2C4H406.2H20 

40 

53.3o 

26.3 

54 

77.9 

45 

68 

95 

*  The  salt  becomes  unstable  with 

50 

88 

3 

35.3 

respect  to  its  own  saturated  solution  at 

no 

n 

41  +  1°C. 

The  dissociation  pressure 

00 

curve  of  the  4-hydrate 

meets 

the 

60 

140 

9 

45.1 

S-L-V  curve 

at  ca.  54°C. 

The  transi- 

80 

323 

68.7 

tion  is  reported  between  54—59°;  at  this 

100 

649 

98  5 

temp,  the  solution  becomes  saturated 

with  both  Na2C4H406  and  K2C4H4C>6, 

IU4: .  y 

#ou 

- 

lUo 

both  present  as  dihydrates,  and  the 

double  salt 

breaks  up 

completely. 

No  data  exist  on  the  corresponding 

ternary  system.  Solubility  data  refer 

4j4  l 

?41  ) 

to  the  d-double  salt  (Seignette’s  salt). 

t,  °c 

Pmm 

RbCl  ( 

57,  344,  384.5,  4341 

K2Cr2(S04)4.24H20 

RbCl 

20 

15 . 0 

20 

12.8 

91. 

i 

40 

38.9 

103. 

5 

60 

101.5 

115. 

5 

k2ai2(so4)< 

(256,  467) 

80 

233.9 

127. 

2 

t,  °c 

Pmm 

100 

484.7 

138. 

9 

K2A12(S04 

)4.24H20 

113.7 

760 

147 

bU 

144.  I 

65 

179.4 

Rb2S04  (57,  384-5,  434) 

70 

221.3 

Rb  2S04 

75 

269.7 

100 

673 

81. 

8 

K2A12(S04) 

1.24H20  + 

103.5 

760 

83. 

0 

K2A12(S04)4 

.18H20  (?) 

Cs  salts  f56> 

57) 

79. 

5* 

317.3 

K2A12(S04)4 

80 

.18H20  (?) 

321.9 

Salt 

t  at 

1  atm. 

C  t 

85 

367.0 

CsCl  .  .  . . 

119.92 

290 

90 

417.3 

Cs2S04  .  . 

109.96 

225 

CsN03  .  . 

107.23 

221 

*  Other  determinations  inve  tran- 

sition  at  84  to  91°. 

Cs2Al2(»S(J4)4.^4hL20 

100 . 5.3 

23 

NON-AQUEOUS  SYSTEMS  CONTAINING  THREE  OR  MORE 

COMPONENTS 

Standard  arrangement,  v.  p.  viii 

_ A  =  02;  B  =  S;  C  =  Cu  (330) _ 

A  =  (02  +  N2),  Air;  B  =  C02 
Critical  region  (6i  80>  447) 

A  =  S02;  B  =  HgBr2;  C  =  Hgl2 
Data  with  reference  to  the  elevation  of  the  critical  temperature 
of  S02  by  addition  of  B  and  C.  Temperature  range,  157  to  255°C. 
No  pressure  data  (287). 


A  =  NH3;B  =  NH4NO3;  C  =  NH4CNS  (89.  129»  130,  131,  158,  190’ 

224) 


M  % 


t,  "C 

Pmm 

B 

1  c 

nh4no3 

0 

102.8 

11.7 

34.8 

0 

216.5 

20.0 

20.0 

0 

294.5 

29.8 

10.0 

10 

122.0 

12.8 

38.3 

10 

298.5 

21.2 

21.2 

10 

406.5 

31.3 

10.4 

20 

384 

22.6 

22.6 

20 

546 

33.4 

11.2 

nh4 

CNS 

20 

173 

13.5 

40.5 

nh4no3  +  nh4cns 

0 

86.5 

11.0 

37.7 

10 

122 

12.5 

39.0 

20 

167 

15.6 

39.6 

A  =  NH3;  B  =  CH4O,  Methyl  alcohol;  C  =  C^O,  Acetone  (192) 
A  =  C02  (287>  288>  289>  290»  291»  292>  292,  294) 


B  = 

Si02 

Si02 

Si02 

Ti02 

Ti02 

Ti02 

CaO 

CaO 

C  = 

Na20 

k2o 

CaO 

CaO 

Na20 

K20 

Na20 

k2o 

D  = 

Na20 

Na20 

E  = 

TCoO 

KoO 

* 


P-T-X  RELATIONS  (THREE  OR  MORE  COMPONENTS) 


375 


\  = 

CO25  B  =  1 

:6h3n 

3O7, 

Picric 

acid; 

C  = 

C10H 

8  (139) 

t, c 

C 

P&tm .  | 

t, ° 

C  j 

P  atm 

I  t, 

C 

Patm. 

23 

E 

4 

>c 

60 

7 

BC 

+  c 

BC 

+  B 

25 

9 

64 

0 

28 

0 

66 

0 

23 

45 

60.4 

29 

1 

68 

9 

29 

4 

68 

1 

25 

4 

62.9 

29 

5 

69 

8 

31 

1 

70 

7 

26 

8 

65.0 

29 

9 

70 

4 

31 

3 

70 

9 

28 

2 

67.3 

30 

6 

71 

2 

31 

6 

71 

4 

29 

1 

68.5 

30 

9 

71 

9 

31 

9 

72 

0 

29 

9 

69.8 

31 

1 

72 

2 

32 

2 

72 

4 

30 

5s 

70.9 

31 

3* 

72 

6 

32 

4 

72 

6 

30 

9 

71.6 

101 

1 

212 

5 

32 

6 

73 

2 

31 

3 

72.3 

102 

1 

193 

6 

32 

8 

73 

9 

31 

6* 

72.9 

103 

7 

175 

4 

33 

0 

74 

0 

89 

5 

195.9 

105 

9 

165 

9 

32 

2* 

74 

3 

89 

9 

184.1 

110 

6 

145 

7 

54 

7 

174 

8 

90 

6 

164.9 

115 

2 

130 

0 

54 

.1 

160 

0 

91 

5 

150.3 

121 

7 

117 

0 

54 

.3 

146 

6 

92 

6 

135.3 

150 

.7 

55 

.3 

132 

0 

94 

2 

120.2 

BC 

+  c 

56 

.5 

121 

0 

95 

5 

105.5 

22 

6 

58 

4 

58 

.1 

107 

0 

97 

6 

91.0 

24 

6 

61 

0 

59 

.3 

94 

5 

98 

9 

78.8 

26 

5 

63 

9 

77 

.IE 

113 

4E 

*  First  critical  endpoint;  second  critical  endpoint 
son,  crit.  pt.  CO2  by  same  author  31.2°,  72.4  atm. 


unrealized.  For  compari- 


A  =  CC14;  B  =  C2H6OH;  C  =  C6H6  (377,  378,  379) 


Values  of  pn 


»  L.  /O  U 

34.8° 

|  50° 

|  60° 

I  66° 

Wt.  Ratio  A/C  = 

23/77 

0 

153 

281 

407 

500 

2.05 

191 

353 

515 

632 

8.11 

201 

380 

559 

692 

17.50 

204 

390 

580 

721 

26.50 

204 

392 

585 

729 

40.13 

199 

385 

577 

722 

50.57 

193 

376 

564 

709 

59.43 

186 

363 

546 

688 

72.23 

167 

334 

508 

642 

82.38 

148 

301 

462 

589 

89.96 

130 

270 

421 

542 

100.0 

103 

223 

354 

462 

Wt.  Ratio  A/C  =  55.4/44.6 

0 

163 

295 

426 

521 

2.71 

203 

380 

551 

678 

5.33 

208 

391 

575 

710 

12.72 

212 

406 

599 

744 

22.20 

212 

408 

603 

753 

33.40 

208 

400 

598 

746 

55.17 

190 

372 

560 

703 

70.77 

167 

335 

508 

643 

81.02 

147 

301 

465 

589 

89.25 

128 

266 

417 

539 

100.0 

103 

223 

354 

462 

Wt.  Ratio  A/C  =  73.7/26.3 

0 

166 

303 

435 

533 

2.48 

207 

387 

561 

687 

6.10 

215 

408 

600 

744 

12.01 

218 

414 

612 

763 

22.81 

216 

414 

615 

767 

Values  of  pn 


TT  U.  /O  L» 

34.8° 

50° 

60° 

66° 

Wt.  Ratio  A/C  =  73.7/26.3 

30.80 

213 

410 

608 

762 

43.90 

203 

393 

588 

740 

56.11 

187 

370 

559 

703 

66.30 

173 

343 

522 

663 

80.79 

144 

297 

459 

584 

94.35 

115 

244 

387 

501 

100.0 

103 

223 

354 

462 

Wt.  Ratio  A/C  =  85.2/14.8 


0 

170 

307 

441 

541 

11.60 

221 

422 

625 

777 

20.98 

219 

420 

624 

778 

30.92 

215 

414 

615 

769 

47.56 

199 

389 

583 

733 

59.64 

184 

361 

543 

687 

70.48 

163 

325 

497 

631 

84.28 

137 

280 

437 

560 

100.0 

103 

223 

354 

462 

Wt.  %c 

Values  of  pmm 

34.8° 

50° 

60° 

66° 

Wt.  Ratio  B/A  =  23.3/76.7 


A  —  CC14;  B  —  C2H5OH;  C  =  CeHB. — ( Continued ) 


Wt  %  C 

Values  of  pmm 

w+ 

Values  of  pmm 

34.8° 

50° 

60° 

66° 

/O 

CO 

bo 

0 

50° 

Ci 

0 

0 

|  66° 

Wt 

Ratio  B/A  =  56 

.13/43.87 

0 

187 

369 

554 

700 

62 

.59 

203 

391 

583 

724 

7.2 

194 

381 

571 

721 

75 

69 

200 

385 

570 

708 

13.16 

199 

388 

581 

729 

84 

87 

194 

373 

548 

681 

19.77 

202 

392 

586 

735 

94 

04 

185 

349 

509 

625 

30.42 

205 

395 

589 

738 

97 

19 

172 

317 

457 

562 

43.75 

205 

395 

589 

738 

100 

0 

147 

271 

389 

477 

A  =  CHCL,  Chloroform;  B  =  C4Hi0O,  Ethyl 
C6H3N3O7,  Picric  acid,  C2  =  C3H9NO,  Acetanilide, 
Naphthalene  (275);  cf.  (H5,  116,  150,  195,  409) 

Values  of  pmm 


ether;  Cx  = 
C3  =  CioH3, 


in  A  +  B 

A  +  B  saturated  with 

Nil,  13.60° 

Cx,  12.75° 

C2,  12.20° 

C3,  12.35° 

0 

341 

327 

319 

272 

10 

305 

293 

283 

243.5 

20 

267 

255 

247.5 

214.5 

30 

228 

218.5 

211 

186 

40 

193 

185 

177.5 

157 

50 

163 

156 

150 

132.5 

60 

140 

134 

129.5 

115 

70 

127 

122.5 

117.5 

104 

80 

122 

120 

113 

96.5 

90 

122 

119 

112.5 

91.5 

100 

126.2 

121 

115.5 

92 

A  =  CS2;  B  =  03H6O,  Acetone; 
Ci  =  C6H3N307,  Picric  acid,  C2 
=  CsHgNO,  Acetanilide  (275); 

Cf.  (342,  466) 

Values  of  pmm 


A  =  CS2;  B  =  C3H802,  Methyl- 
al;  Ci  =  C6H3N307,  Picric  acid, 
C2  =  CioHs,  Naphthalene  (275); 
Cf.  (466) 


xa  in 

A  +  B 

A  +  B 

saturated  with 

xa  in 

A  +  B 

A  +  B 

saturated  with 

Nil, 

24.8° 

Ci, 

24.6° 

c2, 

24.8° 

Nil, 

16.53° 

Ci, 

18.10° 

c„ 

18.60° 

0 

231.5 

170.5 

208.5 

0 

265.5 

236 

252 

10 

321 

250 

280 

10 

292 

278 

267 

20 

379 

324 

331 

20 

313 

309 

280 

30 

414 

375 

368 

30 

329 

332 

289 

40 

435 

406 

398 

40 

338 

346 

294 

50 

448 

423 

415 

50 

341 

353 

295.5 

60 

453 

429 

422 

60 

340.5 

355 

293 

70 

455 

431 

426 

70 

335 

355.5 

286 

80 

453 

432 

428 

SO 

325 

350 

273 

90 

439 

420 

419 

90 

304 

327 

253 

100 

358 

357 

358 

100 

263 

275.5 

126.5 

A  =  CS2;  B  =  C4H10O,  Ethyl  ether;  Ci  =  C6H3N307,  Picric  acid, 
C2  =  Ci0H8,  Naphthalene,  C3  =  Ci0Hi6O,  Camphor  (275) 
Values  of  pa 


0 

13.25 

23.45 

37.0 

223 

220 

217 

213 

427 

423 

419 

407 

637 

628 

617 

602 

789 

776 

768 

751 

xa  in 
A  +  B 

A  +  B  saturated  with 

xa  in 

A  +  B 

A  +  B  saturated  with 

Nil, 

20.5° 

Ci, 

18.2° 

c„ 

22.2° 

c., 

20.3° 

Nil, 

20.5° 

Ci, 

18.2° 

c„ 

22.2° 

Ci, 

20.3° 

50.63 

209 

397 

589 

731 

0 

449 

404 

381 

173 

60 

424 

382 

339 

217 

66.91 

201 

383 

566 

700 

10 

452 

407 

379 

181 

70 

409 

368 

326 

222 

79.49 

194 

366 

535 

661 

20 

453 

408 

374 

189 

80 

385 

349 

311 

227 

89.70 

182 

338 

490 

600 

30 

450 

406 

368 

196 

90 

350 

321 

293 

232 

95.29 

170 

308 

446 

546 

40 

444 

402 

360 

204 

100 

307 

277 

273 

237 

100.0 

147 

271 

389 

477 

50 

436 

393 

350 

211 

376 


INTERNATIONAL  CRITICAL  TABLES 


SYSTEMS  CONTAINING  THREE  OR  MORE 
COMPONENTS— AQUEOUS 


Standard  Arrangement,  v.  p.  viii 
B  =  HC1;  C  =  Cu,Cl2  (462) 


Pmm 

g  C/100 
g  A 

Pmm 

g  C/100 
g  A 

Pmm 

g  C/100 
g  A 

g  B/100  g  A  =  22.4 

g  B/100  g  A  =  27.6 

g  B/100  g  A  =  31.1 

t  =  ca.  52° 

70 

13.8 

133 

29.0 

55 

0 

66 

27.6 

131 

33.6 

55 

6.9 

64 

34.7 

126 

41.5 

55 

12.8 

64 

37.4 

g  B/100  g  A  =  32 

55 

25.5 

61 

40.8 

55 

37.9 

g  B/100  g 

A  =  31.1 

t  =  ca.  91° 

55 

43.6 

t  =  ca.  85° 

192 

0 

g  B/100  g  A  =  27.6 

150 

0 

187 

7.35 

t  =  ca.  65° 

146 

7.2 

180 

14.7 

75.5 

0 

142 

14.7 

173 

22.2 

73 

6.9 

138 

21.8 

166 

29.4 

B 

=  HC1;  C 

=  LiCl  (462) 

g  C/100 

g  C/100 

g  C/100 

pmm 

g  A 

Pmm 

g  A 

Pmm 

g  A 

g  B/100  g  A  =  7.4 

g  B/100  g  A  =  18.2 

g  B/100  g  A  =  22.4 

t  —  ca.  52° 

57 

10.4 

121 

22.9 

87 

0 

61 

15.6 

191.5 

28.2 

80.5 

5.07 

75 

25.9 

767 

46.3 

76.5 

9.18 

156 

38.9 

1490 

63.5 

18.4 

395 

52.3 

g  B/100  g  A  =  28 

51 

27.6 

820 

64.5 

49.5 

34.2 

1500 

79.5 

t  =  ca.  65 

49.5 

39.0 

g  B/100  g  A  =  22.4 

79 

0 

68 

51 .0 

122 

5.9 

312 

76.0 

t  =  ca.  52 

186 

11.8 

g  B/100  g  A  =  18.2 

55.5 

0 

312 

17.6 

t  =  ca.  52° 

57 

5.5 

648 

26.0 

67.5 

0 

65 

10.9 

992 

30.4 

59 

5.2 

78.5 

16.6 

1344 

36.8 

B  =  I2;  C  =  HI  (427) 

B  =  H2S04;  C  =  As203  (384) 
PAasO  =  ca.  0.00001  mm 
from  a  0.015%  As203  solution 
in  H2S04  (sp.  gr.  =  1.84)  at 
60°C. 

B  =  NH3;  C  =  NH,N03  (ioo) 

i  m  °(' t  7 

l  j  |  /-'mm  1 1  *+  ^  I  /•'mm 

18.82  Wt.  %  B;  33.7  Wt.  %  C 


-12.95 

53.2 

10.95 

188.0 

-7.25 

73.5 

18.8 

272.5 

+0.10 

109.0 

27.72 

405.0 

7.98 

159.5 

35.2 

555.7 

B  =  NH3;  C  =  NH4C1  (310) 


t,  °C 

Pmm 

1  t,°  c 

|  Pmm 

16.85  Wt.  %B; 

12.90  Wt.  %  B; 

5.27  Wt.  %  C 

10.26  Wt.  %  C 

19.01 

182.1 

23.1 

158.5 

26.0 

251.1 

30.9 

230.5 

32.9 

343 

38.3 

319 

39.2 

449 

45.4 

429 

49.3 

667 

51.2 

543 

57.8 

913 

58.1 

708 

B  =  NH3;  C  =  CoHeO,  Ethyl 


alcohol  (i°2) 


B  = 

NH,;  C  =  C6Hh06, 
Mannitol  (310) 

t,  °C 

Pmm  | 

1  t,  °C 

Pmm 

12.27  Wt.  %  B 

;  4.56  Wt.  %  C 

22.9 

143.8 

42.7 

349 

29.8 

197.7 

50.6 

479 

36.8 

271 

57.8 

630 

B  =  NH,;  C  = 

CH4N20,  Urea 

(145, 

310) 

t,  °C 

Pmm 

t,  °C 

|  Pmm 

16.36  Wt.  %  B; 

17.22  Wt.  %  B; 

10.43  Wt.  %  C 

5.29  Wt.  %  C 

24.5 

254.4 

25.1 

260.4 

29.4 

312 

29.6 

317 

35.2 

403 

35.0 

400 

40.4 

497 

39.7 

485 

45.6 

611 

45.9 

622 

54.4 

856 

50.1 

726 

59.1 

1014 

54.5 

857 

58.0 

974 

B  =  NH.,;  C  =  NH4CNS 


(100, 

129) 

Wt.  %  B 

Pmm 

Wt.  %  B 

Pmm 

Wt.  ratio  A/C  =  1 

10°C 

30  °C 

16.64 

97 

16.67 

252 

23.24 

177 

20.98 

371 

30.44 

344 

25.34 

550 

35.90 

554 

29.20 

755 

39.68 

766 

32.02 

956 

42.98 

978 

34.52 

1167 

45.64 

1175 

36.72 

1381 

47.84 

49.74 

1358 

1526 

38.10 

1530 

t  =  20°C 


Wt.  ratio  A/C  =  10/3 


9.37 

64 

34.52 

757 

14.89 

137 

37.47 

950 

20.63 

235 

40.33 

1168 

26.58 

395 

42.67 

1368 

30.90 

565 

44.62 

1550 

Wt.  ratio  1 

i/C  =  7/6 

8.47 

66 

36.76 

928 

13.10 

107 

38.99 

1107 

19.24 

198 

41.13 

1291 

26.71 

394 

42.83 

1451 

31.44 

593 

43.89 

1559 

34.55 

773 

Wt.  ratio  1 

i/C  =  1/2 

9.53 

77 

34.63 

775 

16.79 

154 

37.61 

970 

22.78 

270 

40.2 

1188 

28.37 

447 

42.11 

1370 

31.83 

614 

Wt.  ratio  A/C  =  1/6.335 

17.51 

159 

36.20 

898 

22.74 

268 

37.91 

1031 

27.51 

421 

39.15 

1136 

30.69 

564 

40.56 

1266 

32.43 

667 

41.65 

1377 

34.09 

769 

42.51 

1463 

0.1865  g  NH4CNS  per  cm*  of 


22.16%  NH3  solution 


t,  °C 

Pmm 

-15.3 

39.6 

-  8.03 

62.0 

-  0.81 

94.5 

+  6.78 

143.9 

10.16 

170.8 

17.19 

237.6 

23.0 

314.1 

30.3 

433.1 

35.7 

543.1 

B  =  NH,;  C  =  CuS04  (3i«) 


t,  °C 

Pmm 

1  t,  °C 

Pmm 

14.65  Wt.  %  B; 

6.54  Wt.  %  B; 

2.68  Wt.  %  C 

3.94  Wt.  %  C 

18.9 

138.5 

30.6 

91.8 

26.4 

197.6 

37.0 

126.2 

36.1 

307 

41.5 

155.1 

43.6 

422 

46.9 

194.7 

47.5 

493 

52.6 

250.1 

50.8 

560 

57.7 

309 

56.5 

693 

B  =  NH3;  C  =  CaCl2  (i°°) 

t,  °C  I  pmm  ||  t,  °C  I  pmm 

22.9  Wt.  %  B;  12.9  Wt.  %  C 


-13  4 

54.0 

16.4 

272.6 

-  5.0 

88.6 

23.1 

370. 1 

+  1.8 

129.8 

29.8 

498.2 

2.5 

9.3 

136.5 

193.1 

35.6 

640.3 

B  =  NH,;  C  =  Ca(N03)2  (10°) 


t,  °C 

|  Pmm 

t,  °C 

Pmm 

19.18  Wt.  %  B; 

25.77  Wt.  % B; 

22.48  Wt.  %  C 

55.8  Wt.  %  C 

-14.5 

34.8 

-12.1 

82.6 

-  9.3 

48.1 

-  4.9 

124.1 

-  2.2 

73.2 

+  3.97 

202.3 

+  5.3 

110.2 

11.0 

291.1 

15.1 

181.7 

18.0 

413.0 

21.2 

242.0 

25.0 

575.3 

29.5 

354.0 

32.4 

782.7 

36.4 

474.0 

B  =  NH,;  C 

=  LiNOa 

(10°) 

sT"*" 

0 

0 

Pmm 

1  t,  °C 

Pmm 

18.0  Wt.  %  B; 

21.5  Wt.  %  B; 

45.7  Wt.  %  C 

42.2  Wt.  %  C 

-13.5 

16.7 

-14.9 

24.5 

-12.2 

19.6 

-  7.0 

41.6 

-  4.2 

31.9 

0.0 

63.8 

+  1.7 

46.3 

+  7.0 

95.3 

8.5 

66.8 

14.0 

136.4 

14.4 

91.1 

20.4 

188.4 

21.6 

131.0 

27.1 

257.0 

28.7 

183.2 

35.2 

371.1 

35.2 

246.9 

23.3  Wt.  %  B; 

26.2  Wt.  %  B; 

18.0  Wt.  %  C 

30.1  Wt.  %  C 

-14.5 

50.8 

-15.4 

52.9 

-  8.1 

73.7 

-  7.8 

84.4 

+  0.8 

110.2 

-  0.1 

131.8 

6.5 

161.9 

+  8.4 

203.1 

13.4 

225.2 

15.2 

283.4 

20.0 

308.0 

21.0 

369.7 

28.0 

441.8 

27.5 

491.5 

35.1 

598.1 

35.1 

683  1 

38.4  Wt.  %  B; 

55.5  Wt.  %  C 

-11.6 

121.3 

15.4 

493.0 

-  5.5 

169.6 

20.5 

623.8 

+  1.0 

242.1 

27.6 

862.7 

8.2 

345.4 

34.4 

1141 

B  =  NH3;  C  =  Nal  (ioo) 


0 

O 

Pmm  j 

t,  °C 

Pmm 

16.06  Wt.  %B; 

26.9  Wt.  %  B; 

32.34  Wt.  %C 

64.9  Wt.  %  C 

-14.4 

40.9 

-14.6 

87.5 

-  8.0 

61.1 

-13.0 

96  6 

+  1.2 

90.4 

-  9.6 

120.3 

3.15 

116.3 

-  8.0 

143.0 

10.7 

170.8 

-  0.9 

190.3 

17.9 

242.4 

+  6.0 

276.0 

25.8 

347.5 

13.1 

394.8 

35.0 

519.2 

20.1 

26.9 

551.8 

753.8 

P-T-X  RELATIONS  (THREE  OR  MORE  COMPONENTS) 


377 


B  =  NH3;  C  = 

=  Na2S04  (340) 

B  =  NH3 

;  C 

=  KoSO 

4  (310) 

t,  °C 

Pmm 

t,  °C 

Pmm 

t,  °C  | 

V 

mm  I 

t,  0 

C 

Pmm 

16.73  Wt.  %B; 

15.44  Wt.  %B; 

7.49  Wt. 

%  B; 

3.05 

Wt.  %  c 

4.23  Wt.  %  C 

4.53  Wt.  %  C 

40.4 

203.5 

51. 

1 

320.0 

27.6 

321.1 

25.8 

215.3 

46.7 

265.2 

58. 

5 

428 

31 . 1 

364.0 

28.7 

238.8 

33.0 

395.0 

30.9 

261.2 

35.2 

435.2 

33.1 

288.7 

37.0 

472 

34.7 

307.3 

B  = 

NH4NO3 

;C  = 

=  NaN03 

38.5 

485.2 

37.3 

342.7 

(279,  320,  384 

.5) 

39.1 

497.3 

39.4 

374.9 

NH4NO 

3  +  NaNO 

3  crystals 

40.3 

523.3 

42.7 

429.8 

10 

5.4 

30 

14.6 

42.0 

550.4 

45.0 

468.6 

15 

7.0 

35 

18.5 

43.0 

580.9 

46.2 

491.6 

20 

9.0 

38 

21.4 

44.7 

619.3 

25 

11.6 

40 

* 

31.2 

46.5 

666.5 

*  Unsaturated  solution  containing 

9.90  W 

rt.  %  B; 

4.25  W 

4.  %  C 

68.4  g  NaNC>3  and  150.4  g 
100  g  H,0. 

NH4NO3  per 

29.1 

167.7 

37.9 

246.0 

31.1 

183.5 

40.1 

271.6 

33.4 

202.8 

43.1 

310.4 

C 

34.8 

215.9 

46.2 

352.8 

B  =  CO,; 

=  Heavy-metal 

36.5 

232.4 

oxid 

3S  at 

18  C 

(156) 

B  =  NH.C1:  C 

=  KNO,  O20, 

Carbonate,  g/l 

384.5) 

Oxide 

PCOi 

PCOt 

NH4CI  +  KNO 

3 

1  atm. 

56  atm. 

19 

11.99 

25 

16.92 

PbO . . 

0. 

14 

0.15 

20 

12.7s 

26 

17.82 

ZnO . . 

0. 

7 

0.84 

21 

13.5i 

27 

18. 80 

CuO.. 

0. 

3 

0.41 

22 

14. 3i 

28 

19.77 

Ag20. 

1. 

05 

1.7 

23 

15.15 

29 

20.7s 

MnO . 

0. 

4 

0.8 

24 

I6.O3 

30 

21.83 

FeO.  . 

0. 

72 

0.77 

B  =  C02;  C  =  MgO  (S3,  122,  155,  is2) 


t  =  18°C 

t,  °C 

MgC03, 

g/l 

Vcoi 

atm. 

MgCOa, 

g/l 

Pco2 

atm. 

MgCOs, 

g/l 

Mg  (OH)  2 

MgCO 

3.3H20 

Pco2  = 

1  atm. 

0.0000 

0.0126 

2.5 

35.4 

3.5 

35.6 

0.0002 

1.63 

3.0 

38.1 

12 

26.5 

0 . 00025 

1.87 

3.5 

40.4 

18 

22.1 

0 . 00030 

2.10 

4.0 

42.6 

30 

15.8 

0 . 00035 

2.31 

4.5 

44.3 

40 

11.8 

Mg(OH)2  + 

5.0 

46.0 

50 

9.5 

MgC03.3H20 

6.0 

49.3 

Pco2  = 

5  atm. 

0 . 00037 

2.39 

7.0 

52.5 

10 

35.7 

MgC08.3H20 

8.0 

55.1 

15 

32.8 

0.0004 

2.42 

9.0 

57.2 

40 

13.7 

0.00045 

2.47 

10.0 

59.2 

Poo  2  = 

34  atm. 

0.0005 

2.51 

16.0 

70.5 

0 

85.8 

0.001 

3.11 

MgCOs. 

3H20  + 

5 

83.2 

0.01 

6.04 

Mg(HC03)2 

10 

79.3 

0.1 

12.2 

18.2 

74.9 

18 

74 

0.5 

20.6 

Mg(HC03)2 

30 

68.8 

1.0 

25.8 

35.0 

74.9 

40 

64.4 

1.5 

29.8 

56.0 

74.9 

50 

61.8 

2.0 

32.9 

60 

55.6 

B  =  C02;  C  =  SrO,  t  =  18°C 

(156) 

B  =  C02;  C  = 

(156, 

BaO,  t  =  18°C 

255) 

POO  2 

SrC03, 

Pco2 

B&CO3, 

atm. 

g/l 

atm. 

g/i 

SrC03 

BaCOs 

1 

1.2 

1 

2.7 

Sr(HC03)2 

Ba(HC03)2 

>35 

3.8 

25.0 

5.9 

B  =  C02;  C  =  CaO  (122,  154,  182,  183,  255,  365,  366) 


t  =  16-18°C 

t,  °C 

CaCO,, 

mg/1 

Poo  2 
atm. 

CaCOa, 

mg/1 

Poo  2 
atm. 

CaCOa, 

mg/1 

Ca(OH) 

2 

CaCOa 

Pco2  = 

56  atm. 

3.16  X  10-“ 

I  200o 

0.142 

537 

18 

3930 

Ca(OH)2  +  CaCOa 

0.254 

668 

25 

4030 

2.6  X  10~“ 

200o 

0.417 

793 

35 

3800 

CaC03 

0.553 

892 

45 

3390 

2.80  X  10-10 

74 

0.730 

979 

55 

2550 

9.78  X  10-° 

26 

0.984 

1094 

Pc o2  = 

3.2  X 

6.14  X  10-8 

18 

1.0 

1110 

10-* 

atm. 

2.19  X  10-7 

16 

2 

1400 

0 

81 

3.73  X  10-7 

15.9 

4 

1820 

5 

75 

3.85  X  10“7 

15.9 

6 

2110 

10 

70 

6.07  X  10-7 

16 

10 

2500 

15 

65 

7.62  X  10-6 

22 

14 

2830 

20 

60 

7.63  X  10-6 

40 

18 

3070 

25 

56 

2.15  X  10-* 

56 

25 

3420 

30 

52 

5.04  X  10-* 

75.1 

35 

3890 

8.08  X  10-* 

85.6 

CaCOa  + 

3.33  X  IO-3 

138.2 

Ca(HC03)2 

1.39  X  10~2 

224.7 

36.5 

393o 

2.82  X  10-2 

298.6 

Ca(HC03)2 

5.01  X  10“2 

362.5 

56 

393o 

B  =  C6H6,  Benzene;  C  =  C2H60,  Ethyl  alcohol  (42»  43) 
760  mm  isobar;  see  also  p.  316 


/  °P 

Wt.  %  Li 

Wt.  %  L11 

A 

B 

C 

A 

B 

C 

69.0 

0.3 

0.04 

99.6e 

97.0 

2.7 

0.3 

68.0 

0.3 

0.4 

99.3 

92.8 

6.8 

0.4 

67.0 

0.4 

1.2 

98.4 

88.1 

11.4 

0.5 

66.0 

0.5 

2.8 

96.7 

81.8 

17.6 

0.6 

65.5 

0.7 

5.2 

94.1 

77.3 

22.0 

0.7 

65.0 

1.0 

9.1 

89.9 

65.6 

32.4 

2.0 

B  =  C2H60,  Ethyl  alcohol;  C  =  C4H]0O,  Ethyl  ether,  see  also 
Fig.  16  (104»  249,  296) 

L  +  V,  0°  isotherm,  values  of  pmm 


Wt. 

Wt.  %  B  in  A 

+ 

B 

% 

c 

94. 

7 

89. 

9 

79. 

5 

69. 

9 

57.5 

47. 

3 

37.9 

29.0 

20.5 

10.. 

2 

20 

5 

25.0 

30.5 

52 

4 

29 

5 

39.5 

47 

0 

52.5 

61.0 

91.5 

60 

5 

6 

32 

0 

33 

0 

37 

2 

52.0 

62 

0 

71.0 

86.5 

124.0 

91 

0 

8 

38 

0 

39 

8 

45 

0 

63.5 

75 

0 

87.0 

109.0 

146.5 

126 

5 

10 

44 

5 

46 

5 

52 

5 

73.0 

87 

0 

100.5 

129.5 

159.0 

170 

0 

12 

50 

5 

53 

0 

59 

8 

81.5 

96 

5 

112.5 

144.0 

15 

58 

0 

59 

0 

62 

5 

70 

2 

92.5 

109 

0 

127.5 

156.5 

20 

71 

5 

72 

5 

77 

0 

86 

0 

107.5 

125 

5 

145.5 

25 

83 

5 

85 

0 

90 

2 

100 

0 

121.0 

138 

5 

154.0 

30 

95 

0 

96 

3 

101 

8 

112 

0 

132.0 

148 

5 

159.0 

35 

104 

5 

106 

3 

111 

7 

122 

5 

140.5 

154 

5 

40 

113 

0 

115 

0 

121 

0 

131 

5 

148.0 

158 

5 

50 

128 

5 

129 

5 

136 

6 

145 

0 

157.5 

60 

141 

5 

142 

7 

148 

8 

155 

5 

70 

153 

0 

154 

3 

159 

3 

163 

0 

SO 

162 

0 

163 

3 

167 

3 

169 

0 

90 

172 

0 

173 

0 

175 

0 

176 

0 

Wt.  %  Li 

Wt.  %Ln 

A 

B 

C 

A 

B 

C 

Pmm 

88.4 

0 

11.6 

1.0 

0 

99.0 

187.5 

81.0 

8.4 

10.6 

1.3 

2.7 

96.0 

184.0 

80.1 

9.4 

10.5 

183.0 

74.0 

15.5 

10.5 

3.5 

7.3 

89.2 

175.0 

70.4 

18.1 

11.5 

I68.0 

68.5 

20.0 

11.5 

6.6 

13.6 

79.8 

166.5 

Continued  on  p.  378 


378 


INTERNATIONAL  CRITICAL  TABLES 


B  =  C2H60;  C  =  C4H10O. — ( Continued ) 
Isotherms,  values  of  pmm 


wt.  % 

-20° 

-10 

0° 

+5° 

10° 

15° 

O 

O 

<M 

25° 

30° 

35° 

40° 

45° 

50° 

A 

B 

C 

4.5 

85.5 

10 

16 

27 

46 

59 

76 

96 

120 

4.0 

76.0 

20 

26 

44 

70 

110 

170 

3.0 

57.0 

40 

35 

60 

100 

128 

164 

207 

262 

2.0 

38.0 

60 

48 

80 

131 

166 

210 

264 

327 

I.67 

31.67 

66.67 

149 

187 

234 

288 

353 

430 

522 

628 

750 

892 

1053 

1 . 43 

27.U 

71.43 

155 

195 

244 

300 

366 

446 

541 

651 

777 

924 

1092 

1.0 

19.0 

80 

60 

98 

157 

197 

247 

306 

376 

3.3 

30.0 

66.7 

150 

189 

236 

292 

359 

435 

530 

636 

760 

903 

1066 

5.0 

28.3 

66.7 

152 

193 

239 

295 

363 

443 

537 

645 

771 

916 

1082 

6.6 

26.7 

66.7 

155 

194 

243 

300 

368 

447 

543 

654 

780 

929 

1095 

10.0 

23.3 

66.7 

158 

199 

248 

308 

376 

457 

555 

668 

798 

949 

1120 

13.3 

20.0 

66.7 

21 

iq. 

r 

165 

207 

259 

320 

392 

476 

577 

695 

829 

984 

1162 

20.0 

13.3 

66.7 

■  phases  ■ 

174 

217 

269 

332 

408 

495 

600 

722 

861 

1022 

1206 

26.6 

6.7 

66.7 

J 

l 

181 

227 

283 

349 

426 

517 

628 

754 

902 

1069 

1262 

2.8s 

25.7i 

71.4s 

157 

197 

246 

304 

370 

453 

547 

659 

789 

936 

1106 

4.29 

24.2s 

71.4s 

160 

200 

249 

306 

374 

457 

554 

666 

796 

946 

1116 

5.7i 

22.85 

71.4s 

161 

201 

251 

309 

379 

462 

560 

673 

804 

956 

1129 

8.57 

20.0 

71.43 

164 

205 

255 

316 

387 

473 

574 

690 

823 

977 

1155 

11.42 

17.14 

71.4s 

21iq- 

167 

211 

262 

323 

396 

482 

586 

705 

839 

998 

1179 

17.14 

11.42 

71.4s 

■  phases 

175 

218 

272 

336 

412 

501 

607 

730 

870 

1034 

1221 

22.85 

5 . 7i 

71.43 

l 

182 

227 

283 

350 

429 

521 

632 

757 

903 

1072 

1264 

B  =  C2H6O;  C  =  C4HioO.- — {Continued  from  p.  377) 


Wt.  %Li 

Wt.  %  L11 

A 

B  | 

C 

A 

B 

C 

Pmm 

60.2 

23.4 

16.4 

14.2 

22.0 

63.8 

I6I.0 

17.8 

24.2 

58.0 

I6I.0 

59.0 

24.0 

17.0 

160.5 

55.0 

25.1 

19.9 

19.0 

24.5 

56.5 

159.0 

43.8 

26.7 

29.5 

158.5 

30.6 

27.4 

42.0 

158.5 

B  =  C2HeO,  Ethyl  alcohol;  C  =  C4Hi0O,  Ethyl  ether;  D  = 
C12H11N,  Diphenylamine  (249) 

Values  of  pmm 


t,  °C 

3.3%  A 

63 . 3  %  B 
33.3%  C 

0  %  D 

3.3%  A 

63 . 3  %  B 

33 . 2  %  C 
0.1%  D 

3.3%  A 
63.3%  B 

33 . 1  %  C 
0.2%  D 

0 

102.2 

100.1 

99.3 

5 

127.4 

124.5 

10 

159 

155.  t 

155.5 

15 

196 

194 

192 

20 

241 

238 

236 

25 

293 

290 

288 

30 

358 

353 

352 

35 

431 

427 

425 

40 

518 

517 

514 

45 

621 

614 

612 

50 

738 

731 

729 

B  =  C2H60,  Ethyl  alcohol;  C  =  Na2C03  (191>  203) 


t,  °C 

Pmm 

Wt.  %Li 

Wt.  %  L11 

A 

B 

C 

A 

B 

C 

Na2C03.7H20  -f-  Na2C03.H20 

34.6 

87.5 

36.4 

63.3 

0.3 

66.5 

1.0 

32.5 

Na2C03.H20 

36.0 

94.5 

37.7 

62.0 

0.3 

66.8 

1.1 

32.1 

40.0 

117.0 

38.6 

61.0 

0.4 

66.9 

1.2 

31.9 

49 

186 

38.6 

61.0 

0.4 

67.3 

1.2 

31.5 

68 

442 

43  3 

55.8 

0  9 

68.9 

2.3 

28.8 

B  =  C2H60  ;  C  =  Na2CQ3. — ( Continued ) 


t,  °C.  . 

45 

50 

55 

60 

65 

70 

75 

80 

81.6 

^mm J •  • 

151.5 

195 

249 

313 

390 

482 

601 

719 

760 

tS  +  Li  +  L11  +  V;  S  =  Na2C03.H20. 


B  =  C3H60,  Acetone;  C  =  C6H60,  Phenol  (370,  373,  374,  375, 
376),  see  also  Figs.  17  and  18 
Conjugate  solutions 


t,  °C 
50.0 


56.5 


68.0 


75.0 


Li  I  L11 

Wt.  %  A  |  Wt.  %  B  |  Wt.  %  A  |  Wt.  %  B 


92 

88 

0 

37 

0 

100 

89 

3 

0 

2 

30 

6 

4 

2 

150 

89 

9 

4 

2 

21 

0 

21 

0 

200 

85 

6 

9 

5 

22 

3 

30 

2 

250 

80 

2 

14 

4 

25 

8 

37 

9 

300 

60 

8 

27 

7 

36 

9 

38 

4 

310* 

47 

7 

34 

3 

47 

7 

34 

3 

126 

85 

5 

0 

40 

0 

150 

87 

9 

0 

5 

29 

4 

6 

6 

200 

89 

2 

3 

4 

23 

0 

18 

5 

250 

84 

2 

10 

0 

21 

8 

27 

6 

300 

81 

2 

12 

7 

24 

33 

4 

350 

72 

4 

19 

5 

29 

4 

37 

4 

375 

64 

3 

24 

8 

35 

3 

37 

6 

386* 

47 

5 

33 

5 

47 

5 

33 

5 

220 

73 

0 

60 

0 

250 

81 

4 

0 

6 

34 

6 

6 

4 

300 

86 

4 

1 

6 

28 

0 

14 

7 

350 

87 

0 

4 

6 

26 

1 

20 

6 

400 

83 

7 

8 

8 

25 

4 

26 

0 

450 

81 

0 

11 

2 

26 

5 

30 

4 

500 

74 

16 

6 

29 

8 

33 

6 

550 

63 

7 

23 

1 

CO 

9 

33 

4 

570* 

50 

6 

29 

4 

50 

6 

29 

4 

315* 

64 

6 

1 

4 

64 

6 

1 

4 

350 

78 

6 

1 

4 

34 

5 

9 

5 

400 

83 

9 

2 

1 

31 

4 

14 

0 

450 

85 

4 

5 

6 

29 

2 

22 

2* 

500 

84 

0 

7 

6 

30 

1 

26 

9 

P-T-X  RELATIONS  (THREE  OR  MORE  COMPONENTS) 


379 


t,  °c 

Pmm 

U 

Ln 

Wt.  %  A 

Wt.  %  B 

Wt.  %  A 

Wt.  %  B 

75.0 

550 

81.2 

10.0 

33.2 

29.8 

600 

75.9 

14.1 

39 

30.2 

650 

68.3 

18.9 

47.4 

28.1 

685* 

54.5 

25.5 

54.5 

25.5 

85.0 

510* 

6i 

5,o 

6i 

5 

550 

76.6 

5.4 

42.8 

9.2 

600 

79.5 

5.9 

39.1 

12.9 

650 

79.9 

7.3 

37.4 

17.0 

700 

78.6 

9.0 

37.4 

20.5 

750 

75.9 

11.4 

39.8 

22.8 

800 

72.6 

13.6 

45.2 

23.1 

850 

63.8 

18.0 

53.9 

21.2 

857* 

60.9 

19.1 

60.9 

19.1 

90.0 

684* 

59.6 

8.4 

59.6 

8.4 

700 

65.9 

9.1 

51.9 

10.1 

750 

69.3 

9.7 

48.1 

12.5 

800 

69.4 

10.6 

49.5 

16.0 

*  Critical  solution  pressure. 


t,  °C 

pmm 

I 

■a 

Ln 

Wt.  %  A 

Wt.  %  B 

Wt.  %  A 

Wt.  %  B 

90.0 

850 

67.7 

12.3 

55.7 

15.3 

875* 

63.5 

13.5 

63.5 

13.5 

92 

825* 

58.9 

11.5 

58.9 

11.5 

Wt.  %  composition  and  vapor  pressure  of  the  three  coexistent 
phases  (Li  +  Ln  +  V)  at  56.5°C 


P  mm 

Li 

Ln 

Vapor 

A 

B 

A 

B 

A 

j  B 

126 

85.5 

0 

40 

0 

92.2 

0 

180 

89.0 

3.5 

24 

16.5 

72.2 

25.4 

220 

88.5 

5.5 

22.5 

23.5 

55.9 

43 

260 

85.2 

8.8 

23 

29 

28.1 

71.2 

300 

80.3 

13.5 

25 

32.5 

324 

22.6 

77 

350 

72.5 

19.5 

29.5 

37 

380 

59.3 

27.7 

37 

37 

386* 

48 

33 

48 

33 

*  Critical  solution  pressure. 


Vapor  pressure  isotherms  on  the  Li  +  Ln  boundary 


Wt.  ratio  A/B 

50° 

56.5° 

68° 

75° 

85° 

90° 

92° 

Wt. 

%  c 

Pmm 

Wt. 

%  c 

Pmm 

Wt. 

%  c 

Pmm 

Wt. 

%  C 

Pmm 

Wt. 

%  c 

Pmm 

Wt. 

%  c 

Pmm 

100.0/0.00 

12 

1  92 

14.5 

|  126 

27 

1  220 

Critical  solution 

63 

/ 

60.0 

40 

J 

point 

Q1  fU  < 

5.0 

179 

6.0 

236 

7.8 

370 

8.8 

481 

13.0 

638 

Wt.  %  A  =  58.9 

64.8 

98 

63.2 

136 

56.8 

232 

52.1 

321 

38.0 

513 

Wt.  %  B  =  11.5 

Q.A  A  / 1  K  A 

5.4 

245 

6.5 

315 

8.4 

475 

9.9 

602 

13.7 

798 

20.2 

855 

Wt.  %  C  =  29 . 6 

65.5 

103 

63.8 

141 

58.8 

245 

55.6 

340 

47.2 

537 

37.5 

699 

p  =  825 

T7  AQ  /OO  KO  . 

7.5 

281 

8.5 

358 

11.0 

529 

13.4 

655 

18.8 

85s 

30.5 

837 

65.3 

109 

63.9 

149 

59.0 

260 

56 

363 

48.4 

577 

39.0 

755 

11.8 

301 

13.0 

382 

15.6 

562 

20.1 

673 

29.3 

822 

Do . lo/ol . oZ 

64.0 

115 

62.4 

160 

58.0 

287 

54.3 

405 

45.4 

654 

24 

302 

25.9 

379 

32.0 

531 

49.83/50.17 

58 

151 

56.6 

212 

49.0 

396 

Point  of  max.  pressure  on  the  Lj  +  Ln  surface  90.5  ±  0.5°C,  p  =  885  mm,  Wt.  %  A  =  63,  B  =  14.5,  C  =  22.5. 


B  —  CsHeC^j 

Methyl  acetate;  C  = 

II12H22O11, 

Sucrose, 

at  25  and 

B  =  C12H 

22O11,  Sucrose;  C  = 

Mc*  Mb*  1  pn2o  Ip 

35°C  (257) 

NaCl 

,  t  =  25°C  (367) 

NaCl  +  CI2H220n.NaC1.2H20 

B  = 

C3H8O3, 

Glycerol;  C  =  NaCl  (»3) 

Mc* 

Mb* 

1  ph2o  Ip 

6.79  j  3.08  |  1.419 

Solutions  saturated  with  NaCl,  boiling  points,  °C 

NaCl 

C12H22On  +  NaCl 

6.22 

0.40 

1.338 

7.3  |  6.72  |  1.563 

Wt.  % 

V 

see  also  p.  rflb 

6.23 

0 . 58 

1.340 

*  Me,  Mb  =  Moles/100  g  H2O. 

B  m  A 

92. 

5 

149.5 

233.7 

|  355. 

4 

525.9 

760.0 

6.33 

1.03 

1.349 

0 

56. 

6 

66.8 

77.3 

87.7 

98.2 

108.7 

6.33 

1.18 

1.352 

B  =  Si02;  C  =  K>0,  see  Figs. 

10 

56. 

1 

66.6 

77.3 

87.9 

98.5 

109.1 

6.54 

2.34 

1.388 

19  and  20 

20 

57 

67.6 

78.1 

88.7 

99.2 

109.8 

6.63 

2.82 

1.405 

Locate  the  desired  compo- 

30 

58. 

2 

68.8 

79.3 

89.9 

100.5 

111.1 

sition  of  solution  in  each  figure, 

40 

59. 

4 

70.0 

80.6 

91.2 

101.8 

112.5 

'-'I2AI22VAII 

and  interpolate  the  values  of  t 

50 

60. 

6 

71.3 

82.0 

92.8 

103.5 

114.2 

6.18 

1.1721 

and  p.  At  these  values  the 

60 

62. 

6 

73.4 

84.2 

95.0 

106.0 

116.8 

0.855 

5.95 

1.194 

solution  is  saturated  with  re- 

70 

65. 

6 

76.7 

87.7 

98.7 

109.8 

120.9 

0.92 

5.97 

1.197 

spect  to  the  phase  within  whose 

80 

71. 

7 

83.1 

94.5 

106.0 

117.6 

129.0 

1.74 

5.90 

1.226 

field  the  point  falls,  as  indi- 

90 

87. 

2 

98.9 

111.6 

124.4 

137.1 

149.8 

2.83 

5.92 

1.274 

cated  by  the  dotted  boundary 

95.64 

105. 

S 

120.5 

135.2 

149.  f 

164.7 

179.3 

3.40 

5.97 

1.304 

curves  which  appear  as  a  back- 

B 

CfiHeO,  Phenol;  C 

=  C6H7N,  Aniline  (368 

,  369 

371) 

3.41 

5.98 

1.306 

ground  in  Fig.  19. 

Wt. 

%  Li,  56.3°C 

wt. 

%  Ln,  56.3°C 

Wt. 

%  V, 

56.3°C 

C12H220„.NaC1.2H20 

Example:  (Composition  in 
Mol  %) 

A  | 

B 

C 

A 

B  | 

C 

A 

I  B 

C 

5.02 

5.01 

1.304 

50  %  H20 

40 

60 

0 

85.5 

14.5 

0 

92.2* 

7.8a* 

0* 

5.16 

4.75 

1.304 

25  %  K2Si03 

26.5 

65 

8 

5 

92.5 

6.6 

0.9 

90.6 

6.O5 

3.4 

5.98 

3.51 

1.323 

25  %  Si02 

17.1 

62.2 

20 

.7 

93.7 

4.7 

1.6 

88.9 

4.89 

6.2 

6.49 

3.17 

1.382 

t  =  360°C 

15.4 

53.3 

31 

.3 

94.6 

3.4 

2.0 

87.4 

3.8i 

8.8 

p  =  ca.  45  atm. 

11.1 

44.6 

44 

.3 

95.0 

2.6 

2.4 

86.7 

2.2e 

11.0 

Cl2H22 

Oil  +  O12H22O11.- 

Solid  phase  =  K2Si20B.H20 

5.5 

0 

94 

.  5 

95.7 

0 

4 . 3 

84.5 

0 

15.5 

in  aoi.zn2vj 

For  detailed  data,  v.  (28°) ;  cf. 

*  P  — 

126  m  m 

5.04 

6.23 

1.404 

(294). 
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B  =  CuCL 

C  =  KC1 

B  =  CaS04; 

C  =  NaCl.— 

(274, 

446) 

(1 Continued ) 

t,  °C 

Pmm 

t,  °C 

Pmm 

K2CuC14.2H20  +  CuC12.2H20 

NaCl  +  CaS04 

42.5 

38.4 

75 

214 

46.6 

47.4 

80 

263 

51.5 

58.4 

90 

462 

K2CuC14.2H20  +  CuC12.2H20 

95 

557 

+  KCuCL 

B  =  LiOH ;  C 

=  Li2C03  (>». 

56.1 

73.4 

133,  316,  434) 

KCuCL  +  ( 

:ucl.2h2o 

g  B/100  g  A* 

Pmm,  100°C 

59.1 

84.5 

LLCCL 

63.6 

101.8 

0 

760 . 00 

65.5 

109 

1 

747 

70.5 

133 

2 

730 

74.6 

158 

3 

713 

81.4 

200.5 

4 

696 

89.2 

268 

5 

679 

92.6 

306 

6 

662 

95 

330 

10 

542 

97.1 

355 

15 

604 

K2CuC14.2H20  +  KCuCL 

LiOH  +  Li2C03 

65.5 

116 

16.51 

526 

74.6 

172 

*  Solutions  saturated  with  C  at  all 

86.4 

260 

concentrations  of  B 

88.2 

276 

X  Saturated  with  both  B  and  C. 

89.2 

292 

B  =  NaOH 

C  =  NaCl 

92.0 

322 

(7,  8, 

265) 

K2CuCL.2H20  +  KC1 

First  and  second  boiling  points 

42.5 

46.2 

and  constitution  diagrams 

46.6 

57 

B  =  NaCl;  C 

=  KC1  (233) 

51.5 

70.4 

t,  °C 

Pmm 

56.1 

88.4 

NaCl  - 

f-  KC1 

59.1 

100.4 

20 

12.64 

63.6 

119.4 

22 

14.25 

65.5 

131.5 

24 

16.0s 

74.6 

187 

26 

18.  Oi 

81.4 

233 

28 

20. 2o 

86.4 

272 

30 

22.6o 

K2CuC14.2H20  +  KCuCL  + 

32 

25.2s 

KC1 

B  =  NaCl;  C 

=  KClOs  (74) 

92.4 

33o 

M* 

Pmm,  16.39°C 

KCuCL 

+  KC1 

NaCl  + 

KC103 

92.6 

332 

0 

5.110 

95 

369.7 

1.025 

5.07s 

97.1 

402.6 

1.118 

5.07o 

100 

448 

1.24s 

5.06o 

1.484 

5.043 

1.867 

5. 011 

B  =  CaS04;  C 

=  NaCl  (165) 

2.616 

4.943 

t,  °C 

Pmm 

3.152 

4.90? 

NaCl  +  CaS04 

3.225 

4.904 

0 

4.2 

3.522 

4.87s 

5 

5.0 

3.90i 

4.84o 

10 

6.9 

4.27e 

4.813 

15 

9.5 

4.987 

4.74s 

20 

13.0 

5.70s 

4.695 

25 

17.5 

6.672 

4.707 

30 

23.4 

NaCl  +  NaC103  +  KC103 

35 

31.0 

7.974 

4.707 

40 

40.8 

*  M  =  Moles  NaC103  per  1000  g 

45 

53.0 

H2O  in  the  solution. 

50 

68.3 

M'J  | 

Pmm,  16.39°C 

55 

87.3 

NaCl  + 

KC103 

60 

111 

0 

5.110 

65 

139 

0.765 

5.090 

70 

173 

0.937 

5.079 

B  =  NaCl;  C  =  KC103.— 


(' Continued ) 

M'i  I  pmm,  16.39°c 
NaCl  +  KCIO, 


1.075 

5.067 

1.237 

5.051 

1.388 

5.034 

1.540 

5.014 

NaCl  +  KC1  +  KCIO3 

1.593 

5.007 

t  M'  =  Moles  KC1  per  1000  g  H20 

the  solution. 

B  =  NaCl;  C 

=  KNO3  (74) 

M* 

Pmm,  16.39  °C 

NaCl  + 

kno3 

0 

4.550 

1.289 

4.553 

B  =  NaCl;  C  =  KNOs.— 

{Continued) 

M*  |  pmm,  16.39°C 


NaCl  +  KNOs 


2.488 

4.487 

3.745 

4.431 

4.197 

4.400 

4.657 

4.369 

5.031 

4.345 

5.936 

4.289 

NaCl  +  KNOs  +  NaNO 

6.51 

4.263 

NaCl  +  KN03 

6.854J 

4.253 

*  M  =  Moles  NaNC>3  per  1000  g 
H2O  in  the  solution. 

t  Supersaturated  with  NaNOa. 
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RELATIVE  EFFICIENCIES  OF  DRYING  AGENTS 

Martin  Shepherd 


Values  of  mg  Residual  H20  per  Liter  of  Gas  Dried  at  25°C 


Drying  agent 

mg  H20 

Lit. 

A  filter  at  —194° . 

1.6  X  10“23 

|>  ().  . 

<2  X  10~6 

(6) 

Mg(C104)2 . 

<5  X  10-4 

(7) 

Mg(C104)2.3H20 . 

<2  x  lcr3 

(7) 

KOH  (fused) . 

0.002 

(1,  3) 

0.003 

(3,  4) 

H2S04 . 

0.003 

(G  2) 

MgO . 

0.008 

(3) 

NaOH  (fused) . 

0.16 

i1) 

0.2 

C1) 

DnO  . 

0.2 

(3) 

CaCl2  fgran.) . 

0.14  to  0.25 

(5) 

Drying  agent 

mg 

H20 

Lit. 

H2S04,  95.1% . 

0 

3 

(3) 

CaCl2  (fused) . 

0 

36 

(G  2) 

ZnCl2 . 

0 

8 

(G  2) 

ZnBr2 . 

1 

1 

0) 

CuS04 . 

1 

4 

(3) 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(1)  Baxter  and  Starkweather,  1,  38:  2038;  16.  (2)  Baxter  and  Warren,  1,  33: 

340;  11.  (3)  Dover  and  Marden,  1,  39:  1609;  17.  (4)  Johnson,  1,  34: 
911;  12.  (5)  McPherson,  1,  39:  1317;  17.  (6)  Morley,  1,  26:  1171;  04. 
(7)  Willard  and  Smith,  1,  44:  2255;  22. 
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Sec.  1.  The  A-component  is  H20.  The  B-component,  Br2, 
is  given  first  and  the  remaining  B -components  follow  in  the 


<L  -arrangement  (v.  p.  viii). 
Br2  (5>  14»  21»  23,  62,  63, 

101,  157,  159) 


°c 

%  B 

0 

4.03 

5 

3.73 

10 

3.58 

15 

3.48 

20 

3.41 

22 

99.954 

25 

3.34 

(159) 

30 

3.29 

35 

3.27 

40 

3.30 

45 

3.35 

50 

3.40 

CC1N,  Cyanogen  chloride 

(102) 

8  1  7-8  ] 


CCI3NO2,  Chloropicrin  (138) 


°C 

%  B 

%  A 

0 

0 . 2268 

25 

0.1620 

32 

0.1001 

36 

0.1184 

41 

0.1241 

48 

0.1645 

50.8 

0.1851 

55 

0 . 2262 

75 

0.1140 

CC14  (18>  105 

) 

0 

0.097 

10 

0.083 

20 

0.080 

24 

0.010 

28.5 

0.013 

30 

0.085 

CS2  (15>  16>  18>  50>  105 ) 


°C 

%  B 

0 

0.242 

10 

0.230 

20 

0.210 

22 

99.24f 

30 

0.185 

40 

(0.111)* 

49 

('0.014')* 

*  Data  from  (15).  (SJ (y  j 
t  According  to  C1 8>  *“»  J  05). 

CHCI3  (16>  18>  50^54>  105) 


to 

0.98 

1.45Q* 

10 

0.86 

20 

0.80 

30 

0.76 

40 1 

0.735 

50 

0.745 

55 

0.77 

*  Solid  =  B  hydrate, 
t  The  figures  for  composition  of  the 
organic  phase  are  too  irregular  to 
permit  averaging;  the  percentage  of 
water  at  temperatures  between  0  and 
40°  is  0.1  i  0.05. 


CH2Br2,  M< 

°C 

0 

10 

20 

30 

jthylene  t 
(105) 

% 

1.15 
1.13 
1.13 

1.16 

romide 

B 

CH2Cl2,Me 

0 

10 

20 

30 

thylene  cl 

(105) 

2.30 

2.08 

1.96 

1.93 

lloride 

CH  I,  Mel 
0 

10 

20 

30 

,hyl  iodid 

1.54 

1.42 

1.40 

1.41 

3  (lo3) 

CH3NO2,  Nitromethane  (143) 
ca.  103*  |  ca.  65  | 

*  Consolute  i 

c2hci3o 

172.5 

174  6 

179.8 

emp. 

,  Chloral 

92.5 
89.1 

84.5 

(109) 

C2H3Br302,  Bromal  hydrate 
(146) 

Consolute  temp.  =  103. 4°C 

C2H4C12,  1, 

°c 

0 

10 

20 

30 

1-Dichlo) 

(105) 

% 

0.652 

0.591 

0.547 

0.537 

"oethane 

B 

C2H4C12,  I 

0 

10 

20 

30 

ethylene  c 
(105) 

0  914 
0.875 
0.861 
0.885 

hloride 

c2h4o2, 

0 

10 

20 

30 

Methyl  fc 
(103)  •* 

21.13 

22.24 

23.29 

24.53 

irmate 

C2H3Br,  El 
0 

10 

20 

30 

hyl  brom 
1.055 
0.956 
0.906 
0.888 

ide  (I"3) 

C2H5C1,  Ethyl  chloride  (61) 
ca.  11  |  0.2  | 

c2h5i,  e 
0 

10 

20 

30 

thyl  iodid 
0.339 
0.412 
0.401 
0.413 

e  (I05) 

C3H40,  Acrolein  (i°>  io.5) 

Stabilized  by  0.4  %  hydro- 

quinol 

°C 

% 

B 

0 

20 

95 

20 

21.6 

92.8 

40 

23.6 

90.4 

50 

25.8 

87.8 

60 

29.1 

84.3 

70 

33.2 

79.8 

80 

40.4 

72.4 

85 

46.8 

65.8 

88 

56 

.2 

C3H5N,  Propionitrile  (H°) 

40 

10.7 

92.1 

50 

11.6 

90.5 

60 

12.7 

88.5 

70 

13.2 

86.1 

80 

14.9 

83.4 

90 

17.6 

80.2 

95 

19.6 

78.0 

100 

22.4 

75.5 

105 

26.0 

72.1 

110 

32.0 

66.5 

113.1 

48.3 

C3H5C10,  Epichlorohydrin  (77) 

0 

6.48 

98.91 

10 

6.52 

98.74 

20 

6.58 

98.53 

30 

6.66 

98.30 

40 

6.95 

97.93 

50 

7.42 

97.44 

60 

8.18 

96.82 

70 

9.12 

95.84 

80 

10.44 

94.30 

C3H60,  Propionaldehyde  (152) 

22 

1  16 

c3h6o2 

Ethyl  formate 

(103,  148) 

0 

9.34 

10 

9.07 

20 

8.58 

c3h6o2, 

Methyl  acetate 

(56.5,  103) 

—  6.55Qa 

25.5 

93.8 

0 

25.0 

93.6 

+10 

24.6 

93.0 

20 

24.2 

91.8 

25 

24. 1 

91.3 

30 

24.0 

90.8 

40 

24.2 

89.4 

50 

24.6 

87.7 

60 

25.1 

85.9 

80 

27.5 

80.6 

90 

30.2 

77.3 

100 

35.2 

71.8 

105 

40.3 

66.0 

108 

52 

5 

C3H7Br,  n-Propyl  bromide 

(105) 

0 

0.297 

10 

0.262 

20 

0.244 

30 

0.246 

C3H7Br,  Isopropyl  bromide 


(105) 

°c 

%  B 

0 

0.416 

10 

0.364 

20 

0.317 

30 

0.317 

C3H7C1,  n- 

Propyl  chloride 

(105) 

0 

0.375 

10 

0 . 322 

20 

0.271 

30 

0.276 

C3H7CI,  Isopropyl  chloride 


0 

10 

20 

30 

(1°5) 

0.438 

0.361 

0.304 

0 . 303 

C3H7I,  n-Propyl  iodide  (105) 

0 

0.114 

10 

0.103 

20 

0.107 

30 

0 . 103 

C3H7I,  Isopropyl  iodide  (105) 

0 

0.167 

10 

0.143 

20 

0.140 

30 

0.134 

c4h4n2 

Succinonitrile 

(115,  143) 

18 . 5Qb 

10.2 

92.0 

20 

11.0 

91.5 

25 

11.5 

90.4 

30 

13.2 

89.1 

35 

15.0 

87.4 

40 

18.4 

84.1 

45 

22.0 

80.0 

50 

28.2 

74.0 

55 

42.5 

59.5 

55.5 

(51 

■  1) 

C4H0O3 

,  Acetic  anhydride  (81) 

15 

j  10.25  26 

c4hso, 

n-Butyraldehyde  (152) 

20 

1  3.0  | 

c4h8o, 

Isobutyraldehyde  (152) 

20 

1  8.0  | 

C4H80,  Methyl  ethyl  ketone 
(110)  v.  also  p.  393 


-20 

40.1 

89.4 

0 

30.6 

89.6 

+20 

22.6 

90.1 

40 

18.6 

89.6 

60 

16.5 

88.2 

80 

15.7 

85.8 

100 

16.4 

82.6 

120 

18.6 

77.3 

140 

26.4 

65.5 

150 

45 
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HoO. — ( Continued ) 
C4H8O2,*  n-Butyric  acid 


(34,  143) 


°c 

% 

B 

-7 

60.6 

-6 

58.1 

-5 

24.6 

55.3 

-4 

27.8 

51.4 

-3.5 

30.8 

48.6 

-3 

39 

.5 

*  The  two-liquid  system  is  metasta¬ 
ble  throughout. 


C4H8O2,  Isobutyric  acid 

(27,  34,  42,  110,  135,  150) 


-5 

15.3 

0 

15.8 

80 

+5 

16.5 

74.5 

10 

17.7 

68.9 

15 

19.4 

63.9 

20 

22.5 

58.3 

21 

23.3 

56.6 

22 

24.6 

54.3 

23 

26.4 

51.5 

24 

29.4 

46.6 

24.5 

38 

C4H802,  Ethyl  acetate  (31> 
32,  53,  83,  90,  103,  121) 


0 

10.08 

97.72 

5 

9.49 

97.56 

10 

8.88 

97.39 

15 

8.40 

97.18 

20 

7.94 

96.99 

25 

7.56 

96.76 

30 

7.22 

96.53 

35 

7.01 

96.27 

40 

6.86 

96.00 

45 

6.76 

95.75 

50 

6.70 

95.47 

55 

6.66 

95.19 

60 

94.90 

C4H802,  Methyl  propionate 

(J 

03,  148) 

0 

7.80 

10 

6.80 

20 

6.10 

30 

5.60 

C4H8O2,  Propyl  formate 

(103,  148) 


0 

3.39 

10 

3.00 

20 

2.79 

30 

2.70 

C4H10O,  n-Butyl  alcohol  (56) 

— 2.95Qa 
+5 

80.38 

9.55 

10 

80.33 

8.91 

15 

80.14 

8.21 

20 

79.93 

7.81 

25 

79.73 

7.35 

30 

79 . 38 

7.08 

35 

78.94 

6.83 

40 

78.59 

6.60 

50 

77.58 

6.46 

60 

76.38 

6.52 

70 

74.79 

6 . 73 

C  4H 1 0  O . — ( Continued ) 

°C 

%  B 

80 

73.53 

6.89 

90 

69.9 

7.9 

100 

66.2 

9.2 

110 

62.4 

10.5 

115 

59.0 

12.8 

120 

54.0 

16.1 

125.15 

32 

.5 

CJEEoO,  Isobutyl  alcohol 

( 

3,  154) 

30 

7. 

75 

82.9 

40 

7. 

25 

81.8 

50 

7. 

1 

80.6 

60 

7. 

1 

79.2 

70 

7. 

2 

77.6 

80 

7. 

55 

75.6 

90 

8. 

2 

73.5 

100 

9. 

35 

70.2 

105 

10. 

3 

68.9 

110 

11. 

3 

67.0 

115 

12 

3 

64.75 

120 

14 

85 

61.7 

125 

18 

0 

57.47 

130 

23 

6 

51.25 

(132) 

36 

.8 

C  4H 10 

O,  sec.-Butyl 

alcohol 

3,  24,  143,  145) 

-10 

25.2 

0 

25.0 

61.8 

+10 

23.4 

61.7 

20 

20.1 

63.7 

30 

17.2 

65.0 

40 

15.0 

65.5 

50 

14.0 

65.7 

60 

13.3 

65.7 

70 

13.2 

65.4 

80 

13.7 

64.5 

90 

14.9 

63.3 

100 

17.4 

59.3 

110 

22.3 

52.4 

113.1 

(35 

■  7) 

C4H10O, 

Ethyl  ether 

(1,  8,  25, 

41,  50,  52,  57,  64 

,  67, 

79,  80,  94, 

96,  97, 

98, 

103, 

113, 

118,  141, 

142 

147 

,  156 

) 

°C 

%  A 

%  B 

-20 

0 

747 

(156) 

-  3.8] 

to 

■  Qa 

* 

t 

+35 

40 

1 

50 

4.50 

50 

1 

.66 

4.04 

60 

1 

.72 

3.60 

70 

2 

.00 

3.10 

80 

2 

.17 

2.75 

90 

2 

.33 

*  %  A 

=  0.9828 

f  0.01302!  (52). 

t  %  B 

= 

11.60  - 

0.299s!  + 

0.003016! 

(52) 

C4H10 

S,  Ethyl 

sulfide  (103) 

°c 

%  B 

0 

0 

.394 

10 

0 

.347 

20 

0 

.310 

30 

0 

296 

C4H11N,  Diethylamine  (3»  47> 


74) 

°C 

%  B 

143.5 

37 

.5 

144 

30 

45 

145 

27.6 

49 

150 

23.6 

55.4 

155 

21.7 

58.5 

C5H4O2,  Furfural  (82>  110) 

V 

varying 

10 

7.9 

96.1 

20 

8.3 

95.2 

30 

8.8 

94.3 

40 

9.1 

93.4 

50 

9.8 

92.6 

60 

10.8 

91.6 

70 

12.4 

90.4 

80 

14.2 

88.8 

90 

16.2 

86.5 

100 

19.2 

83.5 

110 

24 

78.5 

115 

28 

74.6 

120 

34.4 

68.1 

122.7 

51 

C5H8O2,  Acetylacetone  (110) 


30 

15.4 

95.1 

40 

17.4 

93.8 

50 

20.0 

92.0 

60 

23.1 

89.4 

70 

27.0 

85.8 

75 

30.0 

83.1 

80 

34.0 

78.8 

87.7 

56 

5 

c6h10n,o, 

Nitrosopiperidine 

(36) 

40 

93.6 

60 

91.3 

80 

8.4 

88.8 

100 

9.1 

86.2 

120 

10.7 

81.8 

140 

20.4 

70.7 

145 

26 

64.8 

150.3 

45 

c6h10o, 

Diethyl  ketone 

10,  148) 

20 

4.6 

40 

3.4 

97.4 

60 

3.0 

96.2 

80 

3.2 

94.9 

100 

3.7 

93.1 

120 

4.0 

90.2 

140 

4.7 

87.0 

160 

6.1 

83.3 

C5H10O2, 

Valeric  acid  (78) 

16 

3.5 

90.4 

C5H10O2, 

Ethyl  propionate 

(] 

03,  148) 

0 

3.41 

10 

2.78 

20 

2.32 

30 

2.02 

C5H10O2, 

Methyl  butyrate 

(148) 

22 

1.7 

C5H10O2,  Isobutyl  formate 


(14«) 

°C 

%  B 

22 

1.0  | 

C5H10O2,  Propyl  acetate 

(103,  148) 


0 

10 

20 

30 

3.35 

2.57 

2.30 

2.05 

CsHnO,  Isoamyl  alcohol* 

(3,  6,  40,  50 

64,  153, 

158,  160 

0 

3.6 

91.6 

10 

3.15 

91.0 

20 

2.75 

90.4 

30 

2.45 

90.0 

40 

2.2 

89.4 

50 

2.2 

88.8 

60 

2.2 

88.1 

70 

2.3 

87.4 

80 

2.4 

86.3 

90 

2.7 

85.2 

100 

2.8 

83.8 

120 

3.4 

80.8 

140 

4.9 

76.4 

160 

7.4 

69.8 

170 

9.9 

64.8 

180 

12.0 

57.5 

185 

19.0 

50.0 

187.5 

36 

6 

*  The  isoamyl  alcohol  contained 
varying  amounts  of  active  amyl 
alcohol ;  the  amount  present  in  the  most 
heavily  weighted  curve  was  16  %. 

C6H4N2O5,  2,  3-Dinitrophenol 


(125) 


94.5m 

95Qb 

108.2 

116.7 

120.1 

120.4 
122.2 

122.5 

6.74 

10.90 

20.83 

35.13 

(3 

60.44 

52.15 

6) 

C6H4N  2O5, 

2,  4-Dinitrophenol 
(125) 

100 . 5m 

99.02 

104 . 2Qb 

109.6 

1.95 

117.6 

98.24 

121.7 

97.70 

126.1 

2.98 

131.2 

97.14 

137.7 

3.81 

156.0 

93.35 

170.5 

8.99 

182.5* 

12.98 

*  Consolute  point  above  200°. 

C6H  4N2O5, 

2,  5-Dinitrophenol 

(125) 

92.4m 

97.50 

97 . 5Qb 

113.5 

96.72 

124.7 

2.33 

135.8 

2.97 

* 

MUTUAL  SOLUBILITY  OF  LIQUIDS 


389 


C6H4N2O6. —  ( Continued, ) 


°c 

146.4 

162.1 

172.2 

194.5* 

% 

3.91 

5.69 

12.24 

B 

94.51 

91.73 

*  Consolute  point  above  200°. 

C6H4N2O5, 

2,  6-Dinitrophenol 

59.2Qb 

71.1 

(125) 

0.703 

84.5 

98.42 

89.5 

1.00 

102.6 

97.80 

117.6 

1.87 

138.3 

95.96 

139.7 

3.24 

147.9 

3.97 

158 

93.44 

192.5* 

12.26 

*  Consolute  point  above  200°. 


C6H4N2O6,  3,  4-Dinitrophenol 

(J25) 


48m 

52 . 5Qb 
73.8 

82 

97.5 

101.6 

104.6 

105.2 

6.05 

12.79 

23.28 

36 

74.91 

70.23 

55.40 

.5 

C6H6C10 

o-Chiorophenol 

(134) 

-  0. 3Qa 

86.5 

+82.9 

3.76 

91.5 

85.9 

106.3 

5.12 

118.9 

82.82 

156.6 

70.62 

159.1 

13.58 

165.8 

16.95 

166.2 

60.72 

170.1 

54.95 

170.7 

22.59 

172.9 

45.04 

173 

33 

CeHsCIO, 

m-Chlorophenol 

(134) 

—  0 . 4  m  Qa 

83.4 

+3.2Qb 

(83.3) 

11.8 

82.9 

23.1 

82.3 

85.25 

5.12 

109.8 

71.23 

123.0 

13.56 

127.5 

17.84 

129.1 

55.65 

130.5 

46.12 

130.7 

38.89 

130.8 

32 

02 

CeHsCIO,  p-Chlorophenol 
(I34) 


—  0.3Qb 
+5.5 


86.5 

86.19 


CeHsClO. — (Continued) 

°C 

% 

B 

17.0 

85.42 

35.5 

84.02 

65.0 

3.91 

97.0 

74.03 

107.7 

69.36 

113.8 

10.66 

115.5 

65.05 

122.4 

59.62 

125 

20.50 

125.8 

53.49 

128.2 

29.16 

128.7 

42.57 

129 

(38) 

C6H6NO 

2,  Nitrobenzene 

(14,  22) 

10 

99.82 

20 

0 . 19  f 

99.78 

30 

0.22f 

99.73 

55 

0.27t 

99.47 

100 

0.80 

98.60 

120* 

1.6 

130* 

2.1 

140* 

2.7 

160* 

4.0 

93.0 

180* 

5.2 

92.0 

200* 

8.2 

88.0 

220* 

15.8 

82.0 

230* 

24.0 

74.0 

235* 

49 

*  Data  from  (*  4). 

t  Data  from  (22). 

C6H5N03,  o-Nitrophenol 

(133) 

43 . 5Qb 

0.35 

99.48 

60 

0.46 

99.24 

80 

0.69 

98.80 

100 

1.08 

98.22 

120 

1.59 

97.40 

140 

2.32 

96.40 

160 

3.75 

95.00 

180 

6.80 

93.12 

200* 

(10.5) 

(89.5) 

*  Consolute  temp,  above  200°. 


c6h5no3,  ra-Nitrophenol 

(I33) 


41 . 5Qb 

3.16 

74.0 

50 

3.7 

72.7 

60 

4.5 

70.7 

70 

5.75 

68.3 

80 

7.85 

64.6 

90 

11.7 

58.8 

95 

15.6 

53.0 

98.7 

(33) 

C6H5N03)  p-Nitrophenol 
(133,  143) 


^9.6Qb 

3.26 

71.2 

50 

4.37 

68.5 

60 

5.46 

65.8 

70 

7.8 

63.0 

80 

11.2 

59.4 

85 

15.5 

55.7 

90 

25.7 

45.9 

91.6 

35 

.8 

C6H6,  Benzene  (18»  45>  48>  so, 

CcHr.O,  Phenol 

52, 

59,  60,  93 

) 

(3,  28,  42,  56,  76,  106 

110,  112, 

°C 

%  A 

117, 

136,  I43) 

5.4Qb 

0. 

0335 

°c 

% 

B 

10 

0. 

041 

0m 

7.2 

75.4 

20 

0.057 

1 . 66m  Qb 

7.3 

75.2 

30 

0. 

082 

10m 

7.7 

73.85 

40 

0. 

114 

12. 2Q* 

7.8 

73.5 

50 

0. 

155 

15 

7.95 

73.0 

60 

0. 

205 

20 

8.2 

72.1 

70 

0. 

270 

25 

8.45 

71.05 

°C 

%  B 

30 

8.75 

69.9 

0 

0. 

08 

35 

9.1 

68.5 

25 

0. 

15 

40 

9.6 

66.8 

100* 

0. 

176 

45 

10 . 45 

65.0 

150* 

0. 

525 

50 

11.8 

62.6 

200* 

1. 

81 

55 

13.8 

59.2 

250* 

6. 

04 

60 

16.8 

55.1 

285* 

8. 

53 

65 

23.9 

45.8 

300* 

11. 

4 

66.0 

34 

.0 

*  Data  from  (59>  60). 

*  Solid  =  B2A. 

c6h6n2o 

2,  o-Nitroaniline 

(132) 

C6H7N,  Aniline 

°c 

% 

B 

(2,  3,  50,  55 

,  68,  107, 

117,  131, 

63Qb 

97.5 

151) 

68 

97.23 

-  0 . 62Qa 

3.28 

95.64 

91 

96.16 

+10 

3.38 

95.18 

128.4 

2.95 

15 

3.43 

95.06 

142 

92  06 

20 

3.49 

94.93 

160 

89.5 

25 

3.55 

94.77 

164.5 

7.19 

30 

3.63 

94.62 

178.5 

10.74 

40 

3.83 

94.29 

188.5 

81.88 

50 

4.05 

93.86 

194.2 

17.50 

60 

4.40 

93.4 

206.2 

66.89 

70 

4.91 

92.75 

208.6 

36.71 

80 

5.59 

91.95 

210.3 

52.30 

90 

6.36 

91.0 

211 

48.4 

100 

7.18 

89.7 

110 

7.95 

88.05 

C(;H,;N,02,  m-Nitroaniline 

120 

9.15 

86.0 

(I32) 

130 

11.05 

83.6 

99Qb 

93.5 

140 

13.6 

80.6 

125 

90.02 

150 

17.0 

76.4 

136.5 

6.04 

160 

23.9 

69.1 

159.9 

83.60 

165 

(30.6) 

(61.8) 

164.2 

13.08 

167.5 

(46.16) 

169.3 

79.82 

176.7 

75.77 

C6H7N,  B- Picoline  (36) 

180.5 

25.39 

49.4 

26.4 

185.2 

36.94 

51.4 

35.5 

185.8 

57.55 

53.7 

42.3 

186.1 

50.57 

54.5 

16.4 

187.5 

(48.5) 

61.0 

12.7 

C6H6N202,  p-Nitroaniline 

63.3 

52.3 

(152) 

83.5 

59.7 

115. 5Qb 

90.0 

125.7 

12.7 

123.5 

5.16 

133.3 

59.7 

124.2 

92.52 

140.0 

16.4 

129.2 

86.82 

146.5 

52.3 

141.5 

9.29 

151 

42.3 

148.6 

81.27 

152 

35.5 

167.8 

68.19 

152.5 

26 

.4 

169.5 

28.82 

170.4 

62.58 

C6H8N2,  Phenylhydrazine  (7) 

172 

39.49 

51.07 

19.8 

11.6  | 

60.1 

172.5 

(47) 

55.2 

33 

6 
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H20. — ( Continued ) 

C6Hio03)  Ethyl  acetoacetate 


(79) 

°c 

Wt.  B/l  soln. 

16-16.5 

12.5 

C6H1202)  Isoamyl  formate 

(148) 


°C 

%  B 

22 

0.3  | 

C  oH  12O  2j 

Isobutyl  acetate 

(148) 

22 

0.5  | 

C6H12O2, 

Ethyl  butyrate 

(148) 

22 

0.5  i 

C6H12O2,  Propyl  propionate 
(103) 


0 

10 

20 

30 

1.05 

0.84 

0.68 

0.60 

C6H1203,  Paraldehyde  (10°) 

10 

12.9 

99.15 

20 

10.4 

98.9 

30 

8.75 

98.7 

40 

7.65 

98.45 

50 

6.85 

98.1 

60 

6.30 

97.7 

70 

5.95 

97.3 

80 

96.8 

C6Hi3N,  1-Methylpiperidine 
(35) 

48.3 

16 

.7 

48.5 

21.3 

48.7 

13 

26.9 

49.5 

37.2 

50.3 

10.3 

51.2 

46.3 

54.1 

8.0 

55 

55.9 

61.5 

65.3 

63.6 

6.4 

69.5 

5.8 

70.0 

74.2 

77 

5.3 

85.5 

83.4 

112 

89.6 

176 

89.6 

178 

5.3 

196 

8.8 

230 

83.4 

236 

13.5 

C6Hi3N,  2-Methylpiperidine 
(37) 

79.3 

19 

.4 

79.8 

13.8 

80.4 

10.6 

81 

24.0 

82.4 

9.5 

83 

29.2 

86.5 

8.3 

87 

39.7 

87.2 

33.7 

88.8 

47.0 

CgH13N 

— ( Continued ) 

°C 

% 

B 

92  4 

7.8 

94 

52.4 

112 

64.7 

165 

72.3 

171 

8.2 

188 

9.7 

220 

15.0 

221 

60.4 

225 

52.4 

227 

20-28 

C6Hi3N,  3-Methylpiperidine 

(36) 

56.9 

19 

2 

57.5 

29.2 

58.1 

9.9 

59.9 

38.1 

69.8 

50.5 

80 

4.8 

82 

58.2 

115 

70.1 

142 . 2 

74.8 

143 

4.8 

184 

74.8 

197 

9.9 

204 

70.1 

226.5 

58.2 

228.5 

19.2 

232 

50.5 

234 

38.1 

235 

29 

.2 

C6HI3N,  4-Methylpiperidine 

(36) 

84.9 

23 

17 

.  i 

85.1 

16 

85.9 

30 

87.6 

11.6 

88.8 

36.2 

94.2 

8.9 

95.5 

42.4 

106.9 

49.4 

122.7 

55 . 0 

133.0 

57.5 

146.0 

8.9 

157.8 

11  6 

168.5 

57.5 

178.0 

16.0 

183.6 

49.4 

186.2 

23.7 

187.5 

42.4 

188.8 

30.0 

189.5 

36 

.2 

C6Hl4C>2, 

Acetal  (95,  137) 

25 

4.4 

CgHi402,  Ethylene  glycol  mono- 


n-butyl  ether  (19) 


49.1 

24.8 

50 

18.2 

34.4 

52 

14.4 

41.5 

55 

12.5 

47.2 

60 

10.9 

51.6 

70 

9.4 

56.2 

80 

9.2 

58.0 

100 

10.2 

57  3 

C6Hi402. — ( Continued ) 


°C 

% 

B 

110 

11.7 

55.2 

120 

14.7 

48.5 

125 

17.8 

40.6 

127 

20.2 

32.6 

128 

24 

.8 

C13H14O2,  Ethylene  glycol  mono¬ 
isobutyl  ether  (19) 


24.5 

24 

.6 

26 

16.5 

40.4 

28 

14.3 

50.0 

30 

12.8 

53.4 

35 

10.4 

58.8 

40 

8.8 

62.4 

50 

7.6 

67.2 

80 

7.4 

70.8 

100 

7.6 

70.0 

120 

8.8 

66.3 

130 

10.5 

63.0 

140 

13.8 

58.0 

145 

16.7 

53.3 

148 

20.0 

47.5 

150.4 

28 

C0H  14O2J  1,  2-Propylene  glycol 
1-propyl  ether  (19-5) 


34.4 

37 

36 

24.7 

52.4 

40 

19.6 

61.2 

50 

14.8 

70.0 

60 

12.6 

73.0 

80 

10.5 

75.0 

100 

10.4 

75.2 

120 

10.5 

74.3 

140 

12.3 

71.0 

150 

14.0 

67.9 

160 

17.0 

62.0 

165 

19.5 

58.0 

171.8 

37 

C6H14O2,  1,  2-Propylene  glycol 


2-prop yl  ether  ( 1 9  • 5 ) 


42.6 

35 

45 

22.8 

51.2 

50 

18.2 

61.8 

60 

14.3 

67.9 

80 

12.0 

71.0 

100 

11.8 

70.8 

120 

12.0 

70.0 

140 

14.1 

65.4 

150 

17.0 

60.8 

155 

19.2 

57.3 

160 

23.8 

48.4 

162 

35 

C,H  1  r,N)  Triethylamine 


(3,  46,  110,  143) 


18.7 

(50) 

20 

14.0 

81.0 

25 

7.15 

95.4 

30 

5.55 

40 

4.0 

95.5 

50 

3.0 

95.6 

60 

2.0 

95.7 

70 

1.75 

96 

C7H4N2OG,  3,  5-Dinitroben- 


zoic  acid  (38) 


°C 

% 

B 

87m 

4.4 

96m 

80.2 

111.4m 

10 

114m 

67.4 

120m 

60 

122Qb 

19.8 

122.6 

50 

123 . 6 

40 

123.8 

30 

C7H3C102,  o-Chlorobenzoic 
acid  (38) 


97m 

5.5 

104. 3Qb 

115.2 

62.9 

125.9 

19.3 

126.0 

48.7 

126.2 

34.9 

C7H6CIO0,  ?n-Chlorobenzoic 
acid  (38) 


116m 

75.8 

122m 

4.2 

123 . 7Qb 

136 

60.2 

142 

18.9 

142.6 

51.3 

142.8 

34.3 

C7H5NO3,  o-Nitrobenzalde- 
hyde  (128) 


39 . 7Qb 

99.9 

63.8 

99.0 

66.9 

0.70 

103.1 

1.53 

113.5 

96.49 

145.1 

94.80 

161.7 

93.56 

166.0 

4.75 

c7h5no3, 

m-Nitrobenzalde- 

hyde  (12S) 

51QB 

99.6 

60 

99.2 

80 

1.2 

98.2 

100 

1.65 

97.1 

120 

2.1 

96.0 

140 

3.2 

94.3 

160 

5.4 

91.6 

180 

10.2 

86.4 

200 

18.4 

74.8 

210 

31 

62.0 

212 

(46) 

C7H5NO3,  p-Nitrobenzalde- 
hyde  (128) 


97.  IQ 

98.2 

132.4 

2.91 

134.2 

96.70 

164.6 

92.74 

172.6 

90.65 

176.5 

8.78 

205.4 

20.67 

213.4 

63.19 

215.5 

37.77 

216 

(47 

■  5) 
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CjHeNO,!,*  o-Nitrobenzoic 
acid  (38) 


°c 

% 

B 

46.2 

10 

51.6 

20 

49.5 

52.0 

29.8 

39.4 

c,h5no4)  m-Nitrobenzoic 
acid  (3,  38,  129) 


76 . 7Qb 

5.0 

69.75 

80 

5.3 

69.0 

85 

5.8 

67.6 

90 

6.8 

65.5 

95 

8.1 

62.5 

100 

10.6 

58.8 

105 

16.0 

52.7 

108.3 

(34) 

C7H60,  Benzaldehyde  (39) 
Room  |  0.3  I 


C7H602,  Benzoic  acid  (3>  129) 


64  m 

3.04 

75m 

3.9 

80m 

4.2 

(79 . 7) 

85m 

4.8 

(78) 

95Qb 

7.0 

72.8 

100 

7.8 

69.0 

105 

9.2 

64.0 

110 

13.2 

57.2 

115 

23.6 

45.2 

116.2 

O 

o 

4 

C7H602,  o-Hydroxybenzalde- 
hyde  (126) 


67.4 

97.13 

85.8 

1.68 

118.3 

93.20 

136.5 

3.59 

146.3 

90  56 

154.0 

5.34 

c7h6o2,  w-Hydroxybenzalde- 
hyde  (126) 


(59)  Qb 

(11.2) 

(60.0) 

62  4 

53.9 

63.5 

19.2 

65.6 

43.4 

66.0 

29.2 

66.1 

31.9 

66.2 

(35) 

C7H602,  p-Hydroxybenzalde- 
hyde  (126) 


52 . 8m 

13.2 

60.5m 

20.7 

61.8m 

49.8 

62.4m 

26.6 

62 . 8Qb 

27.4 

46.2 

63.8 

42.2 

64.4 

(36.5) 

C7H603,*  o-Hydroxybenzoic 
acid  (salicylic  acid)  (3>  38, 


129) 


65 

5.1 

65.9 

70 

6.0 

63.9 

75 

7.1 

61.6 

80 

8.7 

58.1 

85 

13.0 

52  0 

89.1 

(32) 

*  The  two-liquid  system  is  meta¬ 
stable  throughout. 


C7H7N02)*  o-Aminobenzoic 


acid  (38) 

°C 

%  B 

62.4 

9.9 

73.0 

67.0 

74.6 

13.5 

75.8 

59.4 

78 

30.6 

49.4 

78  + 

38 

*  The  two-liquid  system  is  meta¬ 
stable  throughout. 

C7H7N02,  o-Nitrotoluene  (14) 


138 

97.79 

164 

2.17 

197 

91.90 

205 

5.97 

222 

85.36 

230 

13.33 

231 

82.05 

237 

77.21 

238 

20.77 

242 

29.93 

243 

69.21 

245 

(51) 

c7h8, 

Toluene 

60) 

150 

0.174 

200 

0.605 

250 

2.38 

300 

10.1 

c7h8o, 

o-Cresol 

A33) 

8Qb 

2.5 

87.0 

20 

2.7 

86.4 

30 

2.9 

85.9 

40 

3.1 

85.4 

50 

3.25 

84.85 

60 

3.4 

84.4 

70 

3.75 

83.8 

80 

4.25 

83.0 

90 

4.6 

82.1 

100 

5.1 

80.95 

110 

5.7 

79.6 

120 

6.3 

78.0 

130 

7.0 

76.0 

140 

9.5 

72.2 

150 

14.9 

65.5 

160 

26.5 

52 

162.8 

(39.2) 

C7H80,  m-Cresol  (133) 


0.0 

2.2 

88.6 

10 

2.3 

87.8 

20 

2.35 

87.0 

30 

2.4 

86.2 

40 

2.55 

85.4 

50 

2.7 

84.5 

60 

2.95 

83.5 

70 

3.35 

82.3 

80 

3.8 

80.95 

90 

4.4 

79.6 

100 

5.1 

77.4 

110 

5.9 

75.2 

120 

7.0 

72.0 

130 

8.8 

68.3 

140 

12.2 

62.0 

145 

22.0 

50.2 

147 

35 

.5 

c7h8o, 

p-Cresol  (! 33 ) 

°c 

% 

B 

8.7Qb 

2.0 

85.85 

20 

85.0 

30 

84.25 

40 

2.25 

83.4 

50 

2.4 

83.0 

60 

2.70 

81.5 

70 

3.05 

80.3 

80 

3.50 

79.1 

90 

4.1 

77.4 

100 

4.85 

75.0 

110 

5.70 

72.3 

120 

6.75 

69.0 

130 

8.60 

64.2 

140 

16.0 

53.8 

142 

20.8 

49.4 

143.5 

(34) 

C7H9N,  2,  6-Dimethylpyridine 

(36) 

45.3 

27 

o 

50 

16.3 

46.0 

60 

11.4 

55.2 

70 

9.8 

60.9 

80 

9.3 

64.2 

100 

9.4 

67.2 

120 

10.5 

67.2 

130 

11.7 

66.9 

140 

13.4 

65.1 

150 

16.5 

60.8 

155 

18.9 

56.7 

160 

21.2 

49.7 

164.9 

33.8 

C7H9N,  2>-Toluidine  (156) 

44 

1.775 

57.5 

2.04 

69 

2.345 

C7H12,  Heptine  ( 

49) 

17 

0.211 

40 

0.038 

C7Hi40,  Heptaldehyde  (49) 

0 

0.303 

20 

0.234 

40 

0.188 

C7H]402,  Heptylic  acid  (49) 

20 

0.29 

C7Hi6N,  1-Ethylpiperidine  (35) 

7.45 

30 

8 

14.2 

47.0 

9 

11.8 

52.0 

10 

10.5 

57.0 

15 

7.4 

73.4 

20 

5.8 

82.3 

30 

4.0 

90.1 

40 

2.9 

92.9 

50 

2.2 

93.9 

60 

1.8 

94.8 

70 

95.4 

CsHeOs,  O- 

Phthalic  aldehyde 

(120) 

45.4Qb 

4.94 

86.85 

57.0 

88.16 

60.0 

4.54 

CsHgO 3,  *  o-Aldehydobenzoic 
acid  (127) 


°C 

%  B 

21.1 

9.38 

39.2 

59.48 

43.3 

20.0 

44 

40.83 

45.75 

29 

.2 

*  The  two-liquid  system  is  meta¬ 
stable  throughout. 


C8H8N203,  o-Nitroacetanilide 

(132) 


81 . 0Qb 

96.0 

99.0 

94.54 

110.2 

93.65 

120.0 

3.97 

157 . 6 

8.04 

173.1 

83.47 

179.2 

11.97 

188.0 

76.28 

191.2 

24.06 

195 

65.04 

197 

41.16 

198 

(49.2) 

C8H8N203,  m-Nitroacetanilide 

(132) 


118. 5Qb 

90.0 

130.0 

5.21 

149.2 

81.18 

163.5 

14.52 

166.4 

73.74 

175.7 

86.03 

176.9 

31.. 3 

180 

(45 

.6) 

C8HsN203,  p-Nitroacetani- 
lide  (132) 


161  5Qb 

80 

164.2 

14.36 

171.7 

65.84 

172.8 

25.62 

176.6 

54.93 

177.4 

42 

65 

C8Hs02,  Phenylacetic  acid 

(12  9) 


45 . 5Qb 

84.7 

94.8 
106.8 
108.0 

5.65 

20. 

61.94 

39.69 

00 

CsHyO  2 

o-Toluic 

acid 

( 

38,  133) 

94Qb 

2.5 

91.2 

100 

2.8 

90.0 

110 

3.8 

87.5 

120 

5.4 

84.9 

130 

6.9 

81.2 

140 

9.2 

76.1 

150 

13.5 

67.6 

155 

18.7 

59.6 

157.5 

23.8 

54.8 

160.7 

(37.6) 

392 


INTERNATIONAL  CRITICAL  TABLES 


H20. — ( Continued ) 
C8H8C>2,  m-Toluic  acid 


(38,  133) 


°c 

% 

B 

92.5Qb 

1.6 

90.4 

100 

2.0 

88.3 

110 

2.6 

85.4 

120 

3.2 

82.5 

130 

4.0 

79.5 

140 

5.9 

75.0 

150 

8.0 

68.3 

160 

18.8 

52.7 

161.9 

(35) 

CsHsCL,  p-Toluic  acid 

(38,  133) 


142. 5Qb 

5.0 

73.8 

145 

6.2 

70.9 

150 

9.4 

64.8 

155 

15.1 

57.5 

157 

18.8 

51.4 

158.9 

35 

C8H802,  4-Hydroxytoluene-3- 
aldehyde  (126) 


87.7 

96.09 

99.1 

2.52 

137.1 

92.73 

156.5 

5.47 

C8H802,  6-Hydroxytoluene-3- 
aldehyde  (126) 


79.5Qb 

3.0 

(59.9) 

87.2 

56.0 

99.3 

5.45 

127 

16.5 

52.5 

133.5 

23.5 

136.8 

35 

.4 

C8H802,  5-Hydroxytoluene-2- 
aldeliyde  (126) 


69 .  IQb 

6.9 

50.6 

78.8 

50.3 

85.8 

7.95 

116.3 

14.3 

121.1 

48.5 

124.5 

44.6 

125 

34 

C8H803,*  p-Methoxybenzoic 


acid  (38) 

136 

19.7 

137 

50 

137.6 

30 

138.2 

40 

*  The  two-liquid  system  is  meta¬ 
stable  throughout. 

CgH803,  Methyl  salicylate  (121) 
15-30  |  0.1  1 


C8H803,  2-Hydroxytoluene-3- 
carboxylic  acid  (129) 


120.3 

69.52 

129. 2Qb 
131.8 

5.07 

143.0 

59.73 

149.3 

10.18 

151.3 

50.51 

153.3 

29.81 

153.5 

(31.5) 

C8H803,  3-Hydroxytoluene-4- 
carboxylic  acid  (129) 


°C 

%  B 

125.3 

5.53 

13  IQb 

138.4 

9.75 

139.4 

54.40 

144.6 

19.89 

41.46 

145.2 

(30.2) 

C8H803,  4-Hydroxytoluene-3- 


carboxylic  acid  ( 

129) 

106.8 

3.16 

107 . 8Qb 

117.5 

4.53 

117.7 

69.29 

120.2 

67.91 

131.5 

59.85 

135.6 

55.16 

138.5 

10.21 

142.0 

38.85 

142.5 

24.55 

142.8 

(30) 

C8H9NO,  Acetanilide  (”4) 


83 . 2Qb 

5.2 

87 

86 

5.4 

87 

84.4 

88 

83.4 

90 

5.8 

91.5 

81.9 

95 

6.1 

96 

80.5 

97.5 

6.6 

118 

80 

127.5 

75 

134 

20 

142 

30 

60 

143.5 

50 

50 

144 

40 

C8Hio, 

Xylene  (60) 

150 

0.088 

200 

0.307 

250 

0.958 

C8H„N,  2, 

4,  6-Trimethylpyr- 

idine  (110) 

5.7 

17 

.2 

10 

7.82 

41.66 

20 

3.42 

54.92 

30 

2.51 

62.80 

40 

1.93 

70.03 

60 

1.78 

80.19 

80 

1.73 

86.12 

100 

1.78 

87.07 

120 

1.82 

88.98 

140 

2.19 

89.10 

160 

2.93 

87.2 

180 

3.67 

C8H17N,  1-Propylpiperidine  (35) 


-3.0 

3.2 

-F0.5 

2.7 

9.5 

97.4 

11 

1.4 

15.5 

97.9 

30 

98.4 

32 

0.6 

C9H802,  Allocinnamic  acid 

(91,  92) 


°C 

Wt.  B/l  soln. 

18 

13.63 

25 

14.43 

35 

16.05 

45 

18.11 

55 

20.50 

65 

23.43 

75 

27.69 

C9H804,*  Acetylsalicylic  acid 


(aspirin)  (38) 


°C 

% 

B 

25 

4.8 

50 

7.0 

60 

8.5 

70 

9.7 

67.5 

80 

13.8 

60.0 

85 

18.5 

52.5 

87.4 

20.0 

50.0 

89  + 

34 

*  The  two-liquid  system  is  meta¬ 


stable  throughout. 

C9H10O2,  Hydratropic  acid  (129) 


34Qb 

101.5 

80.30 

119.9 

5.00 

143.5 

60.16 

149.2 

19.31 

150 

39 

.31 

Ci0Hi4N2,  Nicotine 
(58,  146,  149) 

For  vapor  pressure,  v.  (124.5). 


60.8 

29 

65 

14.8 

51.2 

70 

12.1 

63.0 

75 

10.3 

70.9 

80 

9.0 

75.9 

85 

8.1 

79.1 

90 

7.4 

80.5 

100 

7.1 

81.2 

125 

7.5 

81.3 

150 

8.0 

81.2 

175 

10.0 

77.0 

190 

12.9 

68.4 

200 

16.3 

56.5 

205 

20.4 

48.0 

208 

32 

C10H18O,  Cineole  (3°) 


1.5 

0.64 

7.5 

0.57 

10 

0.54 

21 

0.35 

40 

0.21 

50 

0.19 

C^HnN,  Diphenylamine  (14) 


150 

97.3 

175 

95.5 

200 

93.2 

230 

1.5 

90.0 

250 

2.0 

88.0 

270 

4.4 

85.6 

290 

11.6 

77.2 

300 

22 

66.2 

303 

44 

Ci2Hi3NO,  Phenylammonium 
phenolate  (3) 


°C 

% 

B 

40 

4.0 

91.1 

50 

4.5 

89.2 

60 

5.2 

87.4 

70 

5.9 

85.6 

80 

6.6 

83.8 

90 

7.3 

82.1 

100 

8.0 

80.3 

110 

9.5 

77.7 

120 

12.7 

73.2 

130 

18.4 

65.3 

135 

24.2 

58.6 

140 

41 

.2 

C12H17NO4.H2O,  3,  5-Dimeth- 
oxyacetophenetide  (9) 


35.6 

4.13 

45.6 

3.55 

58.1 

3.28 

68.5 

3.28 

84.3 

3.55 

87Qb 

99.8 

4.16 

111.1 

4.92 

118.4 

5.50 

129.2 

6.68 

173.6 

22.89 

Ligroin  (59) 
d  =  0.6646 

22  1  0.227  |  99.50 


Gasolene  (18) 


d  =  0.70;  B. 

P.  =40-145°C 

°C 

%A 

25 

0.0098 

35 

0.0141 

37.5 

0.0160 

Kerosene  (American)  (45) 


<  =  0.792;  B. 

P.  =190-250°C 

-  2 

0.0012 

+  18 

0.005 

23 

0.007 

30 

0.008 

36 

0.012 

53 

0.026 

59 

0.031 

61 

0.035 

66 

0.043 

79 

0.063 

85 

0.075 

94 

0.097 

Paraffin  oil  (4S) 
d\l  =  0.883;  B.  P.  =200-300°C 
at  10  mm. 


16 

0.003 

50 

0.013 

65 

0.022 

73 

0.030 

77 

0.035 

94 

0.055 

MUTUAL  SOLUBILITY  OF  LIQUIDS 


393 


Variation  of  the  Critical  Solution  Temperature  (°C)  with 

Pressure  (146) 


B-component 

°C 

kg/cm2 

At 

A  p 

CH3NO2,  Nitromethane . 

103.3 

1-150 

-0.008 

C3H5N,  Propionitrile . 

111.0 

5-165 

-0.02 

C3H802i  Methylal . 

160.3 

20-  64 

-0.21 

C4H  4N 2,  Succinonitrile . 

52.3 

10-160 

-0.003 

C4H80,  Methyl  ethyl  ketone 
Lower  t 


°c 

kg/cm2 

At 

A  p 

°c 

kg/cm2 

•3  |  a, 

<1 

-13.8 

78.2 

37.3 

700 

0.071 

-  6.1 

150 

0.107 

44.1 

800 

0.068 

-  0.7 

225 

0.091 

51.3 

900 

0.072 

+  7.8 

300 

0.095 

61.6 

1000 

0.103 

16.05 

400 

0.083 

66.9 

1050 

0.106 

23.2 

500 

0.072 

80 

1085 

30.2 

600 

0.070 

Upper  t 


°C . 

141 

136.8 

132.8 

86.5 

kg/cm2 . 

10 

78.2 

150 

1075 

At 

-0.062 

-0.052 

-0.050 

A  p 

B-component 

°c 

kg/cm2 

At 

Ap 

C4H802,  Isobutyric  acid . 

26.4 

1-525 

-0.055 

C4Hi0O,  Isobutyl  alcohol . 

134.2 

10-180 

-0.03 

C4Hi0O,  sec.-Butyl  alcohol . 

113.8 

1-800 

-0.07 

C5Hi0O2,  Isovaleric  acid . 

95.0 

5-60 

-0.05 

CeHsNCL,  p-Nitrophenol . 

94.3 

1-120 

+0.01 

C.Hr.O,  Phenol . 

66.09 

10-1000 

0.00456 

C6H7N,  Aniline . 

165 

10-210 

0.009 

C6H8N2,  Phenylhydrazine . 

75.5  (sic) 

5-155 

-0.009 

18.35 

5 

22.36 

200 

+0.205 

29.19 

600 

0.171 

CeH15N,  Triethylamine . 

34.26 

1000 

0.127 

39.40 

1500 

0.103 

43.45 

2000 

0.080 

C7H4N206,  Dinitrobenzoic  acid  . . 

123.3 

10-110 

0.006 

C7H5N04,  m-Nitrobenzoic  acid  . . 

107.3 

5-125 

0.008 

C7H602,  Benzoic  acid . 

118.5 

5-200 

0 . 0025 

CsHnN,  2,  4,  6-Trimethylpyridine 

1.3 

1-200 

0 . 0045 

Ci0H14N2,  Nicotine . 

61.3 

1-200 

0.01 

Sec.  2.  The  key-formula  of  neither  component  begins  with  16. 
Standard  arrangement  (v.  p.  viii). 


o2 

B  =  Os  (108>  119) 


°C 

%  A 

-158 

Consolute  temp. 

-183 

|  30 

so2 


B  =  KI  (155) 


°C 

%  B 

77.3 

12 

78 

8.5 

15.0 

80 

6.8 

17.6 

84 

4.5 

21.1 

88Qb 

2.7 

24.0 

NH3 


B  =  Na  (70.  1”) 


°C 

% 

B 

-72 

16.6* 

-65 

13.6* 

-60 

2.15 

10.9 

-55 

2.5 

10.0 

-50 

3.0 

8.9 

-46 

3.6 

7.8 

-42 

4.7 

6.2 

-41.6 

5 

4 

*  According  to  (* 1 1 ). 


NH4C1 

B  =  A1CL  (65) 


°C 

%  A 

192. 5Qf 

0.08 

94 

NH4Br 

B 

=  AlBra  (65) 

98Qf 

>0.092 

9.0 

159.5 

8.7 

160.5 

0.093 

236.5 

0.30 

SbCl3 

B  =  SnCl2  (65) 


°C 

% 

B 

243.  lQt 

1.2 

89 

6 

B  = 

SnCLt  (65) 

62.9 

39.1 

63.0 

67. 

9 

64.5 

64 

4 

65.4 

56 

4 

65.9 

48 

.7 

SnCl2 

B  = 

A1CL  (6  5 

) 

°C 

% 

A 

192.  OQf 

2.1 

19 

1 

SnBr2 

B  = 

AlBrs  (65) 

161.0  Qab2 

1.9 

14 

7 

169.1 

2.2 

185.4 

13 

7 

187.3 

3.5 

198.0 

4.9 

201.4 

11 

1 

202.4 

10 

7 

204.5 

8 

7 

PbBr2 

B  = 

AlBra  (65) 

210 . 4Qab2 

1.1 

21 

0 

T1C1 

B  = 

Alda  (65) 

192.  OQf 

1  2.1 

! 

23 

6 

TIBr 

B  = 

AlBr3  (6 

5) 

103. 9Qt 

>0.64 

23 

.9 

118 

0.64 

23 

.5 

260 

22 

.5 

HgBr 

B  =  AlBr3  (65) 


238 .  IQab 

1.9 

34.9 

275.5 

3.5 

t  Solid  =  double  compound, 
t  The  two-liquid  system  is  meta- 
stable  throughout. 


Cu 


B  =  Cu2S  (43) 


°C 

%  A 

1150 

3.7 

94.8 

1200 

4.7 

91.3 

1300 

7.2 

91.0 

1425 

8.1 

81.7 

1485 

7.2 

79.9 

Ag 

B  = 

=  AgCl  (104) 

1000 

1  0.1  | 

AgCl 

B 

=  Alda  (65) 

192. 9Q* 

|  0.75  |  18.6 

AgBr 

B  =  AlBr3  (65) 


105.9Qab2 

1.2 

12.6 

120.4 

2.2 

139.7 

12.0 

156.3 

3.2 

159.7 

10.8 

161.9 

3.6 

173.0 

9.8 

183.6 

5.5 

186.0 

7 

.1 

AlCls 


B  =  BaCl2  (65) 
°C  %  B 


191 . 5Qa2b  1 

3.1  I 

18. 

9 

B 

=  Nad 

193. 5Q*  | 

0.09  | 

8 

.8 

B 

=  Kd 

193Q*  | 

0.22  | 

11 

.1 

ALBr3 

B  =  CaBr2  (65) 


208. 8Q* 

0.6 

10.9 

B 

=  BaBr2 

269.4Qa2b 

1.0 

17.5 

B 

=  NaBr 

95. 4Q* 

1.0 

7.0 

110.9 

1.2 

125.6 

6.5 

166.4 

1.6 

166.9 

6.1 

202.7 

5.4 

222.1 

2.2 

230 

4.3 

231.9 

3.2 

232 

3 

.25 

B  =  KBr 

98. IQ* 

0.18 

11.2 

189.6 

9.7 

265.9 

0.39 

*  Solid  =  double  compound. 
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Sec.  3.  The  A-component  key-formula  does  not  begin  with  16. 
The  B-component  key-formula  begins  with  16.  A-components  in 
standard  arrangement  ;B -components  in  <£  -arrangement  (v.  p.  viii). 


S 

B  =  C4H5NS,  Mustard  oil  (3) 


°c 

% 

B 

80 

73.4 

90 

10.5 

69.8 

100 

13.0 

66.0 

110 

16.8 

60.8 

120 

23.6 

51.4 

125 

36 

.5 

B  =  CoHsCl,  Chlorobenzene 

67 

81.2 

90 

15 

69.6 

100 

20.5 

63.6 

110 

27.3 

55.7 

117 

42 

B  -  CeHc  Benzene 

86 

78.5 

100 

8.0 

74.5 

110 

10.0 

71.2 

120 

11.8 

68.0 

130 

13.6 

64 

140 

15.6 

59.7 

150 

18.0 

53.9 

160 

25.9 

43.7 

162.8 

34 

.8 

B  =  C6H7N,  Aniline 


72 

85.9 

100 

6.0 

76 

110 

8.6 

71.2 

120 

11.3 

64.7 

130 

15.4 

54.5 

135 

20.3 

45.2 

138 

31 

B  =  C7H8,  Toluene 


°C 

% 

A 

50 

22 

100 

30 

94.0 

110 

31.6 

93.0 

120 

33.6 

91.8 

130 

35.8 

90.5 

140 

38.8 

88.7 

150 

43.5 

86.4 

160 

49.0 

83.7 

170 

56.0 

80.2 

179.5 

70 

so2 

B  =  C<;Hi2) 

Cyclohexane  (69) 

—  17Qa 

9.0 

96.0 

-10 

11.5 

94.0 

-  5 

13.7 

92.8 

0 

16.7 

91.0 

+  5 

22.7 

87.2 

10 

31.7 

78.4 

12 

38.5 

72.1 

13.5 

55 

.6 

B  =  C6H14,  n-Hexane  (123) 

— 73.5Qa 

99.2 

-60 

99.0 

-30 

11.3 

97.2 

B  =  CijHu. — ( Continued ) 


°C 

% 

A 

-20 

15.5 

96.7 

-10 

20.7 

96.1 

0 

27.3 

95.6 

+  5 

34.2 

95.4 

8 

42.0 

94.0 

10.1 

71 

B  =  CsHig,  w-Octane  (162) 


B  =  Ci6H32,  Cetene  (124) 


-  2 . 2Qb 

12.0 

97.1 

0.0 

13.6 

97.0 

+  10.0 

21.2 

96.7 

20.0 

30.4 

96.0 

30.0 

39.8 

94.0 

35.0 

44.7 

92.0 

40.0 

52.8 

87.8 

42.0 

59.0 

84.0 

42.7 

72 

.0 

nh3 


B  =  CsHj.0)  m-Xylene  (71) 


°C 

% 

A 

-33.5 

1.73 

96.61 

1.0 

+  8 

17.36 

70.09 

5.5 

10 

19.63 

65.46 

5.8 

12 

22.04 

60 . 43 

6.2 

14 

29.00 

52.89 

6.7 

14.7 

41 

23 

6.85 

P4 

B  =  CS2  (51) 


°C  %  A 


-7.8 

9.4 

-6.7 

46.1 

85.2 

-6.6 

50.3 

82.3 

-6.5 

55.6 

77.9 

-6.4 

62.0 

70.3 

-6.38* 

65 

.7 

*  -6.5°  (51). 


B  =  C2H4Br2,  Ethylene  bromide 

(51) 


151.7 

77.9 

162.0 

52.9 

163.0 

36.9 

165.0 

34.2 

165.5 

45.6 

169.6 

31.4 

Consolute 

temp. 

B  =  C6H4Br2,  p-Dibromoben- 


zene  (51) 

154.3 

26.7 

159 

33.1 

55.3 

161 

36.4 

52.3 

163 

45 

.1 

B  =  CoH4C12 
p- Dichlorobenzene  (5I) 
Consolute  temp.  =  163°C 


B  =  CtiHsCl 
Chlorobenzene  (51) 
Consolute  temp.  =  264°C 


B  =  CioHs,  Naphthalene  C57) 


°C 

% 

A 

132.8 

25.4 

190.0 

44.2 

79.7 

195.0 

47.6 

78.0 

200 

52.8 

75.0 

202.7 

64 

.3 

B  =  C10H 

22,  Decane  ft1) 

Consolute 

temp.  = 

>300°C 

B  -  C14H10, 

Phenanthrene  (51) 

°C 

% 

A 

198 

74.7 

199.1 

66.6 

199.2 

47.4 

199.5 

49.5 

200 

56 

.7 

SbBr3 

B  =  CeHn,  Cyclohexane  (89) 


92.5 

110 

130 

150 

170 

175 

17.4 

25.8 

36.4 

47.8 
62.3 

74 

97.6 
96.5 
95.0 

92.7 

86.3 

.0 

CeHis, 

SbCl3 

Cyclohexane 

(88,  89) 

70 

13.7 

97 

80 

19.5 

96.1 

100 

32.3 

92.7 

120 

57.1 

83.2 

124 

58.9 

76.7 

125.5 


68 


MgBr2 

B  =  C4Hi0O,  Ethyl  ether 

(87) 


°C 

% 

B 

-10 

58 

98.2 

0 

59 

97.7 

+10 

59.9 

97.2 

20 

60.7 

96.7 

22. 8Q* 

30 

61.3 

96.2 

40 

61.8 

95.7 

50 

62.2 

95.3 

60 

62.4 

94.9 

70 

62.4 

94.6 

80 

62.3 

94.4 

90 

62.1 

94.3 

Mgl2 

B  =  C4HleO,  Ethyl  ether  (87) 


14.8 

64.5 

18.6 

86.43 

20.0 

64.2 

23. 6Q* 
24.4 

85.4 

28.4 

64.5 

32.4 

84.18 

33.0 

64.3 

37.3 

80.6 

38.0 

67.2 

38.5 

72 

.5 

*  Solid  =  AB2. 


Variation  of  the  Critical  Solution  Temperature  (°C)  with 

Pressure  (146) 


Components 

°C 

kg/cm2 

At 

A  p 

S 

B  =  C6H5C1,  Chlorobenzene . 

117 

5-85 

-0.025 

S02 

B  =  CeHi4,  Hexane . 

11.9 

34.1 

10-130 

10-130 

-0.023 

+0.03 

B  =  CioH22)  Diisoamyl . 

Sec.  4.  Both  A- and  B-component  key-formulae  begin  with  16. 
(T-arrangement  for  both  components  (v.  p.  viii). 


CC14 

B  =  CH40. — ( Continued ) 

B  =  CH,Os 

,  Formic  acid  (44) 

°C 

% 

A 

°c 

%  A 

20 

53.3 

97.2 

25 

6.5 

96.7 

25 

57.3 

96.0 

30 

62.7 

94.0 

cs2 

35 

72.7 

88.9 

B  =  CH202)  Formic  acid  (44) 

36.5 

80 

.8 

25 

4.45 

98.7 

B  =  C2H60,  Ethyl  alcohol 

B  =  CH40,  Methyl 

alcohol 

(47,  72,  86) 

(26,  86,  110) 

- 108 . 04 

99.09 

-73.6 

18.7 

-100 

32.0 

99 

-38.7 

28.8 

-  80 

38.5 

98.7 

-18.85 

99.64 

-  60 

46.7 

98.0 

-  4.43 

41.3 

-  40 

57.4 

96.1 

+  6.46 

98.74 

-  30 

67.1 

93.0 

10 

47.7 

98.4 

-  25 

76.3 

87.6 

15 

50.2 

97.9 

-  24.3 

82 

.3 

MUTUAL  SOLUBILITY  OF  LIQUIDS 
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CHBr3 

B  =  CH202,  Formic  acid  (44) 


°c 

%  A 

25 

20.2 

97.8 

ch2o2 

Formic  acid 

B  =  C6H6,  Benzene  (33) 

°C 

% 

B 

3.8 

10.2 

25 

14.1 

90.4 

30 

15.1 

89.6 

40 

17.8 

87.0 

50 

21.0 

83.4 

60 

25.7 

77.9 

70 

35.1 

68.6 

73.2 

51 

.8 

(44) 

25 

13.1 

87.3 

B  =  C7I 

Is,  Toluene  (44) 

°C 

%  A 

25 

9.9 

91.6 

B  =  C8Hio,  Xylene  (44) 

25 

8.04 

|  93.2 

B  =  Kerosene  (44) 

25 

0.89 

98.4 

B  =  Cottonseed  oil  (44) 

°C 

%B 

25 

0 . 76  |  92.0 

CH3I 


Methyl  iodide 
B  =  C5H5N,  Pyridine  (4) 


°C 

%  A 

78.4m 

32 

17 

79m 

29.23 

80 . 4m 

23.92 

81. 0Q* 

86.6 

16.94 

87.0 

37.31 

117.0 

42.90 

*  Solid  =  AB. 


ch4o 


Methyl  alcohol 
B  =  C6H12,  Cyclohexane 

(75,  92.5) 


°C 

% 

B 

16 

31 

21.8 

95.9 

29.0 

38.3 

38.5 

91.0 

39.9 

50.6 

47.0 

81.3 

47.2 

62.7 

48.2 

77.6 

49.1 

71 

B  =  C6H 

14,  Hexane  (110) 

10 

26.5 

96.8 

20 

31.6 

95.9 

25 

34.7 

95.1 

30 

38.3 

93.7 

35 

43.6 

91.2 

40 

52.7 

85.5 

42.6 

68 

9 

B  =  Cottonseed  oil  (44) 

°C 

%  B 

25 

7.79  |  95.0 

C0H4O2 

Acetic  acid 


B  =  I 

lerosene  (44) 

°C 

%  A 

25 

17.8  |  88.8 

B  =  Cottonseed  oil  (44) 

°C 

%  B 

25 

5.3  |  64.2 

c2h6o 

Ethyl  alcohol 

B  =  C4H4N0,  Succinonitrile 
(116) 


°C 

% 

A 

13 . 4Qb 

20.2 

13.5 

87.5 

19.3 

25.0 

20.0 

84.0 

24.6 

80.1 

28.2 

75.1 

29.2 

39.8 

30.8 

51.1 

31.2 

59 

.2 

B  =  C4H8C12S,  Di-(2-chloro- 
ethyl)  sulfide  (mustard  gas) 
(139) 


°C 

% 

B 

6 

45.3 

7 

46.6 

8 

48.3 

9 

50.4 

10 

52.9 

11 

56.0 

12 

59.7 

13 

64.1 

14 

69.1 

94.2 

15 

75.9 

90.1 

15 . 6 

83.5 

B  =  C4H10,  w-Butane  (73) 
Consolute  temp.  =  37.5°C 

B  =  C5H12,  Isopentane  (73) 
Consolute  temp.  =  —  30°C 

B  =  C7H6N608,  2,  4,  6,-Tri- 

nitrophenylmethylnitramine 

(20.1) 

Consolute  temp.  =  105°C 


B  =  C7H5N306 
Trinitrotoluene  (20) 
Consolute  temp.  =  96.5°C 


B  = 

Cottonseed  oil  (161) 

°C 

%  B 

25 

8.45  |  81.3 

C0H6O4S 

Dimethyl  sulfate 

B  =  Turpentine  oil  (29) 
%  A 
2.80 


°C 

25.2 
38.0 

50.3 


5.28 


93.99 


B  =  Turpentine  oil. — 

(Continued) 


°C 

% 

A 

74.0 

10.16 

88.53 

94.8 

19.50 

95.3 

80.54 

101.9 

27.79 

104.4 

68.90 

105.6 

33.89 

107.9 

57.44 

i08 . 2 

50 

22 

c.(h6o 

Acetone 

B  =  C3H803,  Glycerol  (34) 


10 

10.9 

20 

12.3 

30 

13.7 

40 

15.1 

89.6 

50 

16.8 

88.6 

60 

19.0 

86.4 

70 

21.3 

83.0 

80 

25.1 

78.0 

90 

34.0 

69.8 

95 

44.0 

59.5 

95.7 

51 

.7 

C3H80s 

Glycerol 
B  =  C4HsO 
Ethyl  methyl  ketone  (84) 


°C 

% 

B 

40 

4.0 

50 

4.5 

92.2 

60 

5.2 

91.8 

80 

6.8 

90.2 

100 

8.6 

89.4 

120 

9.8 

88.0 

130 

11.4 

84.0 

140 

13.6 

80.4 

150 

17.0 

78.6 

160 

32.0 

64.4 

164.5 

48 

.4 

B  =  C5H120,  Isoamyl  alcohol 


20 

(84) 

2.6 

81.8 

30 

4.7 

78.5 

40 

6.8 

75.2 

50 

8.9 

70.7 

60 

11.0 

63.8 

70 

17.2 

53.2 

74.2 

34 

B  =  C7H60,  Benzaldehyde 


(85) 

67.5 

4.5 

85.5 

97.0 

90 

5.2 

96.6 

100 

7.2 

95.6 

110 

9.0 

94.1 

120 

11.6 

92.1 

130 

16.2 

89.2 

140 

21.1 

85.3 

150 

27.7 

79.5 

155 

33.9 

73.7 

160 

48.0 

60.0 

160.7 

54.1 

B  =  C7H602,  Salicylaldehyde 


°C 

(85) 

% 

A 

100 

92.8 

no 

3.2 

90.8 

120 

4.7 

88.7 

130 

6.3 

86.6 

140 

8.0 

84.2 

150 

10.0 

81.3 

160 

13.6 

77.0 

170 

22.2 

68.0 

175 

30.0 

59.8 

176.6 

44 

.8 

B  =  C7H80,  Anisole  (83) 


°C 

% 

B 

160 

5.6 

180 

10.1 

200 

14.6 

220 

19.2 

240 

24.2 

87.7 

260 

31.5 

80.7 

270 

38.2 

73.8 

275.5 

56 

B  =  C7H802,  Guaiacol  (85) 


°C 

%  A 

39.5 

44 

40 

37.2 

52.0 

45 

28.5 

66.6 

50 

25.2 

69.5 

55 

23.7 

70.4 

60 

23.5 

70.7 

65 

24.1 

70.4 

70 

25.6 

69.4 

75 

28.3 

67.3 

80 

32.5 

61.8 

82 

35.7 

54.0 

83.5 

43 

B  =  C7H9N,  Methylaniline 
(99) 


190 

85.5 

200 

11.2 

84.3 

210 

15.4 

79.9 

215 

19.5 

75.3 

220 

26.5 

67.4 

224.5 

46 

B  =  C7H9N,  o-Toluidine  (") 


100 

7.8 

87.6 

110 

8.8 

86.8 

120 

10.7 

85.2 

130 

13.9 

82.2 

140 

18.4 

77.2 

150 

26.6 

69.7 

154.4 

47.2 

B  =  C7H9N,  ra-Toluidine 
(99) 


6.7 

46 

10 

28 

0 

69 

5 

20 

19 

5 

84 

4 

30 

16 

6 

86 

7 

40 

16 

0 

87 

2 

50 

16 

0 

87 

6 

60 

16 

0 

1> 

GO 

0 

70 

16 

0 

86 

0 

80 

16 

2 

84 

3 

90 

17 

0 

81 

7 

396 


INTERNATIONAL  CRITICAL  TABLES 


C  3H80  3. — ( Continued ) 

B  =  C7H9N. — ( Continued ) 


°c 

%  A 

100 

19.8 

77.8 

110 

25.4 

71.2 

115 

29.5 

66.2 

120.5 

47 

B  =  C7H9NO,  o-Anisidine 


(99) 

°C 

%  B 

141.0 

34.25 

142.5 

73.09 

143.0 

43.57 

144.5 

51.69 

145.0 

61 

.25 

B  =  C8H8 

O,  Acetophenone 

(84) 

90 

97.2 

100 

4.7 

96.4 

110 

5.6 

95.6 

120 

6.7 

94.3 

130 

8.0 

92.6 

140 

9.7 

90.4 

150 

11.8 

87.9 

160 

14.6 

84.5 

170 

18.4 

79.3 

180 

26.3 

70.2 

185.5 

48 

B  =  C8H10O2,  Monoethyl 


pyrocatechol  (") 


172.5 

20.0 

175 

21.1 

180 

23.8 

82.6 

185 

27.6 

76.3 

190 

33.5 

68.0 

192.9 

49 

.5 

B  =  C8HnN,  Dimethylani- 
line  (99) 


°C 

% 

A 

200 

8.0 

220 

10.6 

90.6 

240 

13.3 

87.7 

260 

16.2 

84.4 

270 

20.1 

80.3 

280 

29.0 

71.4 

285 

38.3 

61.8 

287 

50 

B  —  C9H13N 
Ethylbenzylamine  (99) 


°C 

%  B 

50 

34 

60 

5.8 

72.8 

80 

3.6 

86.8 

100 

3.5 

88.8 

140 

4.4 

88.2 

180 

6.5 

86.2 

220 

11.6 

84.2 

260 

21.5 

81.5 

270 

26.5 

79.2 

275 

31.0 

77.5 

281 

56 

C4H8C12S 

Di-(2-chloroethyl)  sulfide 
(mustard  gas) 

B  =  Ligroin  (14°) 

B.  P.  =  >100°C;  d\\  =  0.6677 


°C 

% 

A 

9.0Qa 

(31.5) 

86.4 

9.6 

84.5 

10.3 

32.5 

12 

82.6 

14 

80.9 

14.5 

39.3 

16 

43.7 

17.22 

76.1 

17.5 

49.4 

18.3 

56.8 

19 

(66) 

B  =  Gasolene  (14°) 

B.  P. 

=  60-180 

°C 

4.2 

30.08 

4.5 

30.14 

7.3 

87.34 

7.8 

87.17 

9.0 

36.46 

9.5 

36.51 

13.5 

46.21 

14 

46.32 

18 

77.53 

18.7 

53.49 

20.4 

66 

02 

B  =  Kerosene  ( 

140) 

B.  P. 

=  130-260°C 

8.9 

91.88 

9.5 

33.13 

14.2 

39.79 

14.3 

89.68 

21.9 

84.93 

24.3 

81.42 

25 

68.67 

25.6 

75 

B  =  Railroad  light  oil  (14°) 


B.  P. 

=  160-300°C 

9.3 

21.64 

14.5 

24.33 

20.9 

29.88 

23.6 

38.49 

25.0 

90.78 

28.0 

88.74 

31.3 

86.58 

33.0 

47.95 

35 

54.48 

37 

63 

.8 

C4H10O 

Ethyl  ether 
B  =  Ci8Hi2,  Chrysene 
(12,  144,  145) 

Consolute  temp.  =  207- 
218°C  with  21  %  B  in  solution 


Chlorinated  mustard  oil 

B.P.,  112°  at  17mm;  d™  =  1.355 
B  =  Railroad  light  oil  (14°) 
B.  P.  =  160-300°C 


°C 

% 

A 

-1 

36 

88.5 

0 

36.5 

88 

+1 

37 

87.5 

2 

38 

87 

3 

39.5 

86.5 

4 

42 

85 

5 

44 

84 

6 

48 

82.5 

7 

55 

80.5 

8 

(65) 

(77) 

8.3 

(72.5) 

C5H10 

Amylene 


B  =  CcH7N,  Aniline  (69) 


°C 

% 

A 

-0.15 

18.5 

+3.9 

79.8 

10.1 

71.8 

10.7 

28.5 

14.15 

39.6 

14.3 

52.3 

14.5 

48 

.4 

c5h12 

Isopentane 
B  =  C6H6N02 

Nitrobenzene  (144>  145>  146) 
Consolute  temp.  =  32.6°C, 
with  50.37  %  B  in  solution 

B  =  C6H60,  Phenol  (*4) 


°C 

% 

B 

17.55 

12.41 

26.60 

91.87 

29.35 

16.95 

39.15 

86.10 

49.20 

24.58 

54.95 

28.46 

55.85 

73.86 

60.75 

35.70 

62.25 

45.33 

62.55 

61.92 

63.25 

52.15 

63.5 

51 

.0 

B  =  C12H11N,  Diphenylamine 


°C 

(13) 

% 

A 

15m 

13.0 

87.0 

20m 

16.4 

84.7 

25m 

19.4 

81.7 

30m 

22.5 

80.2 

35m 

26.8 

77.9 

40m 

33.8 

72.0 

41 ,9Qb 

37.2 

68.9 

42.5 

40.3 

67.4 

44.9 

54 

.2 

c6h5no2 


Nitrobenzene 

B  =  CoHh,  Hexane  (l43>  145) 


°C 

% 

B 

-0.2 

17.76 

+5.0 

80.08 

5.8 

19.47 

14.0 

70.94 

B  =  C6Hi4. — ( Continued ) 


°C 

%  B 

15.5 

29.72 

16.1 

67.21 

17.7 

34.21 

18.7 

57.29 

21.02 

48 

43 

c6h6 

Benzene 

B  =  C6H602,  Resorcinol  (no) 


°C 


%  A 


40m 

16.60 

50m 

18.16 

60m 

20.04 

95.41 

70m 

22.46 

93.36 

80m 

25.51 

90.73 

90m 

29.02 

87.20 

95 . 5Qb 
100 

34.17 

81.30 

108.9 

58 

.1 

B  =  CcH8N2,  ra-Phenylene- 
diamine  (13°) 


53 . 8Qb 

25.00 

54.7 

25.16 

55.5 

25.44 

58.8 

27.86 

59.8 

80.64 

60.0 

28.96 

64.2 

34.09 

66.5 

38.40 

68.8 

49.09 

69.0 

60 

96 

B  =  CsHioNoO,  m-Mono- 
acetylphenylenediamine  (,3°) 


°C 

% 

B 

184. 9Qb 

77.5 

188.4 

76.86 

193.4 

76.16 

201.9 

74.65 

227.8 

68.90 

228.5 

22.75 

257.6 

57.03 

263.4 

39.10 

265.1 

49.23 

265.5 

44.31 

266 

(46.4) 

B  =  C8HxoN20,  p-Mono- 
acetylphenylenediamine  ( 1 3  0 ) 


146. 8Qb 

74.0 

147.1 

72.71 

150.1 

71.05 

155.9 

67.66 

163.5 

63.07 

170.0 

59.95 

180.8 

17.36 

181.3 

51.70 

186.3 

41.23 

187.8 

30.12 

188 

(35.3) 

c6h6o 

Phenol 
B  =  C6Hh,  Hexane  (14) 
17.58 


14.40 

20.75 


88.57 
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B  =  C6H[4. — ( Continued ) 


°c 

%  B 

29.20 

83.94 

31.70 

26.11 

34.20 

29.98 

37.00 

68.78 

37.65 

40.20 

64.96 

38.65 

41.64 

42.15 

50.14 

42.5 

51 

B  =  C7H 

16,  Heptane  (14) 

13.20 

23.81 

14.45 

79.36 

17.95 

74.02 

20.05 

65.41 

22.05 

33.31 

23.40 

43.69 

23.50 

45 

.8 

B  =  CsHis,  Octane  (14) 

19.65 

14.0 

22.6 

15.1 

86.7 

25 

16.0 

85.3 

30 

17.8 

82.4 

35 

20.2 

79.2 

40 

23.6 

74.3 

45 

29.4 

66.8 

48 

36.5 

58.4 

49.5 

47 

CeHeCL 

Resorcinol 


B  =  CgHxo,  m-Xylene  (13) 

°C 

% 

A 

60m 

2.95 

88.2 

70m 

3.80 

87.1 

80m 

4.77 

85.5 

90m 

6.35 

83.9 

100m 

7.75 

82.3 

100. 3Qa 

8.1 

81.8 

110 

10.1 

80.2 

120 

12.9 

77.3 

130 

16.5 

73.9 

135 

19.2 

71.4 

140 

22.3 

67.6 

145 

28.4 

59.7 

148.7 

43 

.6 

c6h7n 

Aniline 

B  =  C6Hio,  Cyclopentane  (17) 
Consolute  temp.  =  18°C 
B  =  C5H12,  Pentane  (17) 
Consolute  temp.  =  72°C 


C5H12,  Isopentane  (17) 
Consolute  temp.  =  77°C 
B  =  C6H12 

Methylcyclopentane  (17) 
Consolute  temp.  =  35°C 
B  =  C6Hi4,  Hexane  (17>  26>  66) 


°C 

%  A 

20 

7.2 

30 

10.0 

89.6 

40 

14.0 

86.8 

50 

23.1 

80.6 

55 

29.0 

74.8 

58 

37.6 

68.0 

59.6* 

52 

B  =  CeHi4,  Isohexane  (17) 
Consolute  temp.  =  73.8°C 


B  =  C7H14 

Dimethylcyclopentane  (17) 
Consolute  temp.  =  45°C 
B  =  C7H14 

Methylcyclohexane  (17>  146) 
Consolute  temp.  =  35°C 
B  =  C7H16,  Heptane  Q7) 
Consolute  temp.  =  70°C 
B  =  C7H16,  Isoheptane  (17) 
Consolute  temp.  =  72.8°C 
B  =  C8H16 

Dimethylcyclohexane  (17) 
Consolute  temp.  =  49°C 
B  =  C8H18,  Octane  Q7) 
Consolute  temp.  =  72°C 
B  =  CsHis,  Isooctane  (17) 
Consolute  temp.  =  74°C 


C10H7NO2 

Nitronaphthalene 

B  =  Paraffin  (14) 


°C 

%  B 

43.4 

11.65 

54.0 

94.52 

59.0 

16.65 

72.0 

92.01 

75.0 

25.01 

76.0 

91.32 

90.0 

36.10 

98.5 

45.38 

99.0 

83.97 

101.0 

74.33 

102.0 

54.54 

103.0 

65.5 

*  69°  (IT);  p  =  ?. 


Variation  of  the  Critical  Solution  Temperature  (°C)  with 

Pressure 


1  c. 

Components 

°C 

kg/cm2 

At 

A  p 

C02  U46) 

B  -  CsHsNCL,  o-Nitrophenol . 

24.8 

83-1275 

0.33 

CS2  (146) 

B  —  CH4O,  Methyl  alcohol . 

B  -  C3H60,  Acetone . 

48.5 

-39.5 

5-85 

10-110 

0.015 

0.01 

Components 

°C 

kg/cm2 

At 

A  p 

CH202,  Formic  acid  (146) 

B  =  C6H6C1,  Chlorobenzene . 

106.6 

5-65 

0.035 

B  =  CpHb,  Benzene . 

82 

5-65 

0.03 

CH2I2,  Methylene  iodide  (146) 

B  =  C2HiiO,  Ethyl  alcohol . 

93.8 

5-75 

-0.004 

B  =  C3H80,  Propyl  alcohol . 

75.7 

1-100 

+0.006 

B  =  C3HsO,  Isopropyl  alcohol . 

93.2 

1-200 

0.012 

B  =  C4H10O,  Isobutyl  alcohol . 

77.5 

1-80 

0.012 

B  =  CeHi2,  Cyclohexane . 

34.5 

5-120 

0.01 

B  =  CgHh,  Hexane . 

105.4 

5-155 

-0.02 

B  =  CioH22)  Diisoamyl . 

119.5 

5-65 

-0.015 

CH40,  Methyl  alcohol 

B  =  CJLo,  n-Butane  (73,  i«) . 

16.6 

20-150 

+0.007 

B  =  C4H10,  Isobutane  (146) . 

20.1 

10-140 

0.004 

B  =  C0H12,  Cyclohexane  (146) . 

59.5 

50-1000 

0.0227 

B  =  C6H14,  Hexane  (146) . 

42.2 

1-105 

0.032 

B  =  Ci0H7Br,  Bromonaphthalene 

(146) . 

62 

5-195 

-0.025 

B  =  C10H22,  Diisoamvl  (146) . 

86.8 

10-150 

+0.04 

C2H40»,  Acetic  acid 

B  =  CioH7Br,  Bromonaphthalene 

(146) . 

42 

5-210 

0.025 

C2H0O,  Ethyl  alcohol 

B  =  C4H4N2,  Succinonitrile  (146)  .  .. 

24.3 

10-160 

-0.005 

C3H5N,  Propionitrile 

B  =  CioH22,  Diisoamyl  (146) . 

55.1 

1-150 

+0.016 

C3H60,  Acetone 

B  =  Ci0H22,  Diisoamvl  (146) . 

18 

1-90 

0.01 

C4H4N2,  Ethylene  cyanide 

B  =  C4H10O,  Isobutyl  alcohol  (146).. 

67.0 

5-155 

-0.004 

C4Hio,  n- Butane  (146) 

B  =  C6H3N02,  Nitrobenzene . 

28.3 

15-150 

-0.04 

B  =  C6H7N,  Aniline . 

83 

15-90 

-0.08 

C4Hj0O,  Isobutyl  alcohol 

B  =  Ci0H7Br,  Bromonaphthalene 

(146) . 

8.6 

1-180 

-0.01 

C6Hio,  Amylene 

B  -  C6H7N,  Aniline  (146) . 

21.8 

1-165 

-0.02 

C5Hi2,  Isopentane 

B  =  CeHeNCL,  Nitrobenzene  (144> 

146) 

32.6 

1-300 

-0.026 

C6H5N02,  Nitrobenzene 

B  =  C6H14,  Hexane  (143,  1 46) . 

20.81 

1-825 

-0.008 

20.8 

1-825 

-0.01 

B  -  CioH22,  Diisoamyl  (146) . 

28.37 

1-1225 

-0.0011 

B  =  Petroleum  (146) . 

13.95 

1-725 

+0.0014 

CeHe,  Benzene 

B  —  CeHcO",  Resorcinol  (146) . 

109.1 

10-170 

-0.03 

CeHeCL,  Resorcinol 

B  —  C8Hl0,  Ethylbenzene  (146) . 

151.5 

5-65 

-0.025 

C6H7N,  Aniline 

B  =  CeHi2)  Cyclohexane  (17>  146)  .  . 

32.37 

1.8-250 

+0.0068 

B  =  C7Hi4,  Methylcyclohexane  (146) 

41.3 

1-140 

0.003 

B  =  C10H22,  Diisoamyl  (146) . 

82 

5-180 

-0.001 

C7H9N,  m-Toluidine 

B  -  C10H22,  Diisoamvl  (146) . 

38.5 

10-75 

-0.003 
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Explanation  of  Diagrams  and  Tables 

The  data  are  presented  by  means  of  isothermal  triangular  dia¬ 
grams  with  compositions  in  weight  per  cent  (%). 

For  each  of  the  two  layers  into  which  the  system  divides,  a  line 
can  be  drawn  giving  the  composition  of  all  mixtures  capable  of 
existing  as  such  a  layer.  These  lines  may  have  various  shapes. 
In  the  very  common  case  that  A  and  B  are  liquids  of  limited 
mutual  solubility,  but  both  soluble  in  all  proportions  in  C,  and 
supposing  A  to  be  denser  than  B,  then  the  lower  layer  will  give 
such  a  line  as  ab,  Fig.  1,  and  the  upper  layer  such  a  line  as  cd.  If 
continued,  the  lines  meet  each  other  with  a  common  tangent  at 
the  plait-point,  o  ( see  below).  In  another  common  case,  in  which 
A  and  B  are  completely  miscible  liquids  and  C  is  a  solid  very 
soluble  in  A  but  nearly  insoluble  in  B,  the  two  lines  start  together 
at  the  plait-point  p,  and  run  similar  to  pf  and  pg.  In  this  case, 
they  Jo  not  extend  as  far  as  the  side,  BC,  of  the  diagram,  but  are 
terminated  by  the  impossibility  of  producing  solutions  sufficiently 


rich  in  C.  However,  supersaturation  with  regard  to  C  may  occur, 
without  knowledge  on  the  part  of  the  experimenter,  so  that  in 
many  of  the  graphs  representing  systems  of  this  class,  points  near 
f  and  g  may  not  represent  the  most  stable  condition  of  the  system. 
This  can  be  settled  in  any  case  by  consulting  the  section  of  I.  C.  T. 
dealing  with  equilibrium  between  solid  and  liquid  phases  in  three- 
component  systems.  In  a  few  cases,  the  binodal  lines  have  differ¬ 
ent  courses,  running  entirely  separate  across  the  diagram  without 
plait-points,  or  forming  closed  curves  with  two  plait-points. 

Every  point  upon  the  line  ab  represents  a  solution  in  equilib¬ 
rium  with  another  solution,  which  must  he  somewhere  upon  the 
line  cd.  This  relation  can  be  expressed  graphically  by  plotting 
any  one  of  the  three  triangular  coordinates  of  the  point  on  the  line 
ab  against  any  one  of  the  coordinates  of  the  corresponding  point 
on  the  line  cd.  Practically,  that  coordinate  is  chosen,  the  lines 
representing  which  cut  the  binodal  most  nearly  at  right  angles. 
Thus,  in  systems  having  binodals  of  the  type  abode,  the  %  A  in 
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the  lower  layer  is  plotted  against  the  %  B  in  the  upper  layer.  The 
plot  is  made  on  the  same  diagram,  which  must  be  extended  down¬ 
wards,  and  gives  the  curve  hko.  The  sides  of  the  lower  triangle 
are  numbered  downwards,  the  right  side  giving  %  A  in  lower  layer, 
and  the  left  %  B  in  the  upper  layer.  Thus  h,  the  beginning  of  the 
conjugation  curve,  has  the  coordinates  92%  A,  95%  B,  meaning 
that  a  solution  of  the  lower  layer  containing  92  %  of  A  is  in  equilib¬ 
rium  with  one  of  the  upper  layer  with  95%  of  B,  or,  graphically, 
that  points  a  and  c  of  the  binodals  are  conjugate.  The  conju¬ 
gation  curve  crosses  the  binodals  at  the  plait-point,  o,  where  the 
two  layers  become  identical.  By  plotting  %  A  in  the  upper  layer 
against  %  B  in  the  lower  layer,  on  the  same  diagram,  a  continuation 
of  the  conjugation  curve,  olm,  is  obtained  above  the  binodal. 
This  has  the  advantage  of  locating  the  plait-point  by  an  inter¬ 
polation,  instead  of  the  customary  extrapolation. 


10 

Fig.  1. 


By  the  aid  of  the  three  lines  just  described,  complete  information 
can  be  read  at  once  from  the  diagram,  concerning  composition  of 
both  phases,  when  a  single  datum  (other  than  the  temperature) 
is  given.  Thus,  let  it  be  required  to  find  the  equilibrium  given 
that  the  lower  layer  contains  20  %  of  B.  Running  up  from  2  on  the 
lower  scale  of  the  upper  triangle,  and  parallel  to  AC,  we  strike 
the  binodal  at  b,  and  read  at  once  A  =30%,  C  =50%.  Now 
running  parallel  to  BC,  we  strike  the  conjugation  line  at  k,  from 
which,  again  running  parallel  to  AC,  we  find  the  point  d  repre¬ 
senting  the  solution  of  the  upper  layer  in  equilibrium,  namely, 
20  %  A,  40  %  B,  40  %  C.  Or,  having  found  b,  we  can  run  up  to  1, 
then  down  to  d,  finding,  of  course,  the  same  result. 

In  the  case  of  systems  having  binodals  like  fpg,  the  conjugate 
line  is  constructed  by  plotting  %  C  in  the  layer  rich  in  C  against 
%  B  in  the  layer  rich  in  B,  and  has  the  general  course  of  the  line 
pq. 

This  method  has  several  advantages  over  the  customary  one  of 
drawing  in  numerous  “tie-lines.”  First,  it  enables  the  phenom¬ 
enon  of  conjugation  to  be  represented  as  a  continuous  curve, 
from  the  smoothness  of  which  the  accuracy  of  the  experimental 
data  can  be  judged.  It  is  found  that  in  systems  which  have  been 
accurately  investigated,  the  conjugation  line  has  only  gentle 
curvature.  Second,  it  makes  possible  the  direct  reading  of  any 
pair  of  conjugate  points,  without  the  necessity  of  interpolating 
between  tie-lines,  a  matter  of  considerable  difficulty  and  uncer¬ 


tainty  when  the  tie-lines  have  changing  slopes.  Finally,  it 
greatly  reduces  the  number  of  lines  necessary  to  represent  a  given 
system,  so  that  several  systems  may  be  shown  together  without 
risk  of  confusion.  While  either  the  long  or  the  short  branch  of  the 
conjugation  curve  is  sufficient  to  determine  all  possible  equilibria, 
readings  can  be  made  more  accurately  from  the  long  branch, 
particularly  when  the  initial  parts  of  the  binodals  run  nearly 
parallel  to  the  sides  of  the  triangle.  However,  in  the  majority  of 
cases,  the  experimental  data  are  so  meager  or  unreliable  that  they 
can  be  expressed  without  further  loss  of  accuracy  by  the  short 
portion;  this  is  therefore  done,  in  order  to  save  space.  Where 
several  systems  are  shown  on  the  same  diagram,  the  binodals  are  in 
general  shown  solid  and  the  conjugation  lines  dashed,  both  being 
suitably  labelled.  Since  all  but  a  very  few  of  the  systems  graphed 
belong  to  one  or  the  other  of  the  two  classes  illustrated  in  Fig.  1, 
there  will  be  no  difficulty  in  interpreting  these  graphs.  In  two  or 
three  cases  where  the  binodals  have  different  courses,  conjugation 
is  indicated  by  the  customary  tie-lines. 

Temperature  effects  are  generally  small,  and  can  be  most 
practically  represented  by  superposing  on  the  same  diagram, 
isotherms  for  a  series  of  temperatures  covering  the  (generally 
narrow)  range  for  which  data  are  available.  In  some  cases,  how¬ 
ever,  the  range  of  temperatures  investigated  greatly  exceeds  that 
of  compositions.  In  such  cases  the  graphs  show  temperature 
directly  as  a  function  of  concentration,  under  some  other  limiting 
condition  explained  on  the  graphs  themselves.  Such  graphs  do 
not  show  conjugation. 

Where  a  graph  of  the  largest  permissible  size  would  not  give 
the  data  with  sufficient  accuracy,  tables,  interpolated  from  large 
graphs,  are  presented.  In  these  tables  the  argument  is  usually 
the  percentage  of  the  predominant  component  in  each  layer,  and 
the  entries  show  the  percentage  of  one  other  component  in  the 
same  layer,  and  where  known,  of  the  predominant  component  of 
the  conjugate  layer.  For  example,  the  system  given  by  lines 
abode  and  hkolm  in  Fig.  1,  would  be  thus  tabulated. 


%  A 

%  c 

%  (B)o 

I  %  B 

%  c 

30 

50 

40 

40 

40 

92 

0 

95 

95 

0 

Here,  the  first  two  columns  give  the  compositions  of  solutions 
of  the  lower  layer,  the  fourth  and  fifth,  those  of  the  upper  layer; 
while  the  third,  (B)c,  gives  the  percentage  of  B  in  the  upper  layer 
conjugate  with  each  point  of  the  lower  layer.  (In  general,  the 
entries  under  (B)c  will  not  be  round  numbers,  and  will  not  coincide 
with  those  under  B  in  the  second  part  of  the  table.)  In  many 
cases,  the  effect  of  temperature  has  been  roughly  determined,  but  a 
complete  series  of  data  is  not  available  for  more  than  one  temper¬ 
ature.  In  such  cases,  approximate  values  for  the  temperature 
coefficient  are  appended.  Thus,  suppose  that  point  b,  A  =  30%, 
B  =20%,  C  =  50%,  is  a  point  on  the  20°  binodal,  but  that  at 
30°C  the  binodal  passes  through  A  =  30%,  B  =  22%,  C  =48%. 
This  would  be  expressed  in  the  statement  dC/dT  =  —0.2  for 
A  =  30%. 

Wherever  possible,  the  accuracy  of  the  data  has  been  estimated, 
and  a  value  assigned  to  the  probable  error.  In  the  graphs,  the 
probable  error  is  indicated  by  a  single  value,  giving,  in  the  scale  of 
the  diagram,  the  distance  from  the  lines  as  drawn,  within  which 
the  true  lines  probably  lie.  The  estimate  is  made  for  the  most 
sharply  curved  portions  of  the  binodals,  which  are  the  most  sus¬ 
ceptible  to  errors.  The  straighter  portions,  especially  when  they 
lie  close  to  the  sides  of  the  basic  triangle,  may  generally  be  credited 
with  a  somewhat  higher  accuracy.  In  some  cases  where  particular 
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parts  of  the  curves  are  affected  by  errors  greater  than  those 
assigned  to  the  curve  as  a  whole,  they  are  drawn  as  wide  bands, 
within  which  the  true  points  probably  lie. 

The  data  on  metallic  systems  require  special  discussion.  They 
were  made  by  a  very  rough  method,  and  show  great  irregularities. 
In  particular,  the  binodals  often  appear  convex  toward  each  other, 
with  humps  near  the  plait-point.  In  the  domain  of  aqueous  sys¬ 
tems,  such  convexities  and  humps  never  appear  in  careful  work. 
Bailey  (4)  states  that  their  appearance  is  a  delicate  test  for  impur¬ 
ities.  In  the  two  or  three  aqueous  systems  in  which  they  appear, 
they  have,  therefore,  been  eliminated  in  the  graphs,  and  a  large 
error  has  been  assigned.  However,  it  does  not  seem  justifiable  to 
carry  this  generalization  over  to  the  domain  of  metallic  systems. 
The  graphs  have,  therefore,  been  drawn  as  well  as  possible  through 
the  experimental  points,  but  no  attempt  to  estimate  the  reliability 
has  been  made. 


METALLIC  SYSTEMS 


Sb-Bi-Zn,  Fig.  2  (121) 
Sb-Bi-Al,  Fig.  3  (122) 
Sb-Pb-Zn,  Fig.  4  (121) 
Sb-Pb-Al,  Fig.  3  (122) 
Bi-Sn-Zn,  Fig.  2  (i».  12s) 
Bi-Sn-AI,  Fig.  5  (120) 
Bi-Zn-Cd,  Fig.  2  (121) 
Bi-Zn-Ag,  Fig.  2  (“9.  125) 


Bi-Ag-Al,  Fig.  5  (120) 
Sn-Pb-Zn,  Fig.  4  (H9,  123 
125) 

Sn-Pb-Al,  Fig.  5  (120) 
Sn-Cd-Al,  Fig.  3  (122) 
Pb-Zn-Cd,  Fig.  4  (121) 
Pb-Zn-Ag,  Fig.  4  (H9,  *2  4) 
Pb-Ag-Al,  Fig.  5  (120) 


124, 


C 

C 

c 

c 

c 

c 

c 

c 

c 

c 


h2o 

B  =  HC1 

=  Br2,  Table  1  («3) 

=  C4H10O,  n-Butyl  alcohol 
(85) 

=  C4H10O,  Ethyl  ether,  Fig. 
14  (33,  99)  •  v.  also  p.  419 
=  C6H60,  Phenol,  Fig.  35 

(36,  37) 

=  C10H14N  2,  Nicotine,  Fig. 
6  (36,  37) 

B  =  Br2 

=  HBr,  Table  1  (io,83,  11 6) 
=  H2S04  (116) 

=  CdBr2  (116) 

=  HgBr2,  Table  1  (54) 

=  SrBr2,  Table  1  (87) 

=  NaCl,  Table  1  (*3) 

=  Na2S04,  Table  1  (62) 

=  NaN03,  Table  1  (62) 

=  KBr,  Table  1  (i°»  64,  11 6, 
118) 

=  K2S04,  Table  1  (62) 

B  =  HBr 

=  S02,  Table  2  (3) 

B  =  H2S04 

=  C4H10O,  n-Butyl  alcohol 
(85) 

=  C4H10O,  Ethyl  ether  (44) 

=  C6H60,  Phenol,  Fig.  8  (36, 

37,  53) 


AQUEOUS  SYSTEMS 

A-2NTable 
C 


C 

c 

c 

c 


c 

c 

c 


=  C6Hi203,  Paraldehyde  (86) 
B  =  NH3 

=  K2C03,  Figs.  6  and  7  (82) 

B  =  HN03 

=  C4H10O,  n-Butyl  alcohol 
(85) 

=  C4H10O,  Ethyl  ether  (4*) 
=  C6H6N02,  Nitrobenzene 

(42) 

B  =  NH4NO3 

=  C2H60,  Ethyl  alcohol  (46) 
=  C4H10O,  Ethyl  ether  (i°6) 

B  =  NH4C1 

=  C3H60,  Acetone,  Fig.  9 

(11.  61) 

C  =  C3H80,  n-Propyl  alcohol 
(108) 

B  =  (NH4)2S04 
C  =  C2H60,  Ethyl  alcohol, 
Table  3  (17>  74,  110) 

C  =  C3H60,  Acetone,  Fig.  10 

(61,  74) 

C  =  C3H80,  n-Propyl  alcohol 

(74) 

C  =  CnHi2N20,  Antipyrine 
(26) 

B  =  K2C03 

C  =  KC11H19O4,  Potassium 
ethyl  dipropylmalonate,  Fig.  7 

(75) 


<I-Tajble 

The  B-components  are  in  the  d-arrangement.  The  C-compo- 
nents  are  of  three  types  as  follows:  (a)  carbon  compounds  in  the 
d-arrangement ;  followed  by  ( b )  organic  natural  or  commercial 
oils,  etc.,  in  alphabetical  arrangement;  followed  by  (c)  the  inorganic 
compounds,  in  standard  arrangement  ( v .  p.  viii). 

h2o 


B  =  CC14 

C  =  CH40,  Methyl  alcohol, 
Fig.  11  (12) 

C  =  C  LLO,  Ethyl  alcohol,  Fig. 
11  (12,  31)-  V'  also  p.  424 

C  =  C3H80,  n-Propyl  alcohol, 
Fig.  11  (12) 


B  =  CS2 

C  =  CH40,  Methyl  alcohol  (84) 
C  =  C2H402,  Acetic  acid  (63) 

C  =  C2H60,  Ethyl  alcohol,  Fig. 

12  (57>  90>  m);  v.  also  p.  424 
C  =  C3H80,  n-Propyl  alcohol 

(57) 

C  =  C4H10O,  Isobutyl  alcohol 
(57) 

B  =  CHC13,  Chloroform 
C  =  CH40,  Methyl  alcohol, 
jjdg.  13  (j>>  *2)  ^ 

-C  =  C2H402,  Acetic  acid,  Fig. 
4  1T^01>  126);  d.  also  p .424 

C  ==  CbH cO,  Ethyl  alcohol,  Fig. 

13  (5,  11,  12,  79,  90) 

C  =  C3H60,  Acetone,  Fig.  13 
(5,  12 );  p.  also  p.  425 
C  =  C3H602,  Propionic  acid, 
Fig.  14  (ioi) 

C  =  C3HsO,  n-Propyl  alcohol, 
Fig.  13  (12) 

B  =  CH202,  Formic  acid 
C  =  C4H10O,  Ethyl  ether,  Fig. 

14  (i°i);  v.  also  p.  422 
C  =  CeH6,  Benzene,  Fig.  14 

(44);  v.  also  p.  422 
B  =  CH3I,  Methyl  iodide 
C  =  CH40,  Methyl  alcohol 

(57) 

C  =  C2H60,  Ethyl  alcohol  (57) 
C  =  C3HsO,  Propyl  alcohol  (57) 
C  =  C4H10O,  Isobutvl  alcohol 

(57) 

B  =  CH3N02,  Nitromethane 
C  =  Cdl2  (108) 

B  =  CH4O,  Methyl  alcohol 


=  CHLBr,  Ethyl  bromide, 
Fig.  16  (12) 

=  C4H802,  Ethyl  acetate, 
Fig.  15  (6) 

=  C4H10O,  Ethyl  ether,  Fig. 
15  (6) 

=  C5IIi20,  n-Amyl  alcohol 

(57) 

C  =  C6Hi20,  Isoamyl  alcohol, 
Fig.  17  (47) 

C  =  CfJIjBr,  Bromobenzene, 
Fig.  16  (12) 


C 


C 


C  =  C6H6,  Benzene,  Fig.  15 

(5,  7.5,  57) 

C  =  C6H7N,  Aniline  (87) 

C  =  CeHu,  Hexane,  Fig.  18  (i2) 
C  =  C7II16,  Heptane,  Fig.  18(12) 
C  =  Gasolene  (28) 

C  =  Paraffin  (2  8) 

C  =  K2C03,  Table  4  (17.  si, 

74) 

B  =  C2H4CL,  Ethylene  chloride 
C  =  C2H60,  Ethyl  alcohol,  Fig. 
19  (12) 

B  =  C2H4CL,  1,  1-Dichloro- 
ethane 

C  =  C2H60,  Ethyl  alcohol,  Fig. 
19  (12) 

B  =  C2H402,  Acetic  acid 
C  =  C3H5CIO,  a-Epichloro- 
hydrin,  Fig.  20  (71) 

C  =  C4H10O,  Ethyl  ether,  Fig. 

14  (loi);  v.  also  p.  424 
C  =  C6H4CINO2,  Chloronitro- 
benzene  (63) 

C  =  CeHsBr,  Bromobenzene 
(84) 

C  =  CsHsNOi,  Nitrobenzene 

(63) 

C  =  C3H6,  Benzene,  Table  5, 
Fig.  14  (63,  72,  84,  101,  114); 
v.  also  p.  424 

C  =  CeHrN,  Aniline,  Figs.  37, 
38  (i-s) 

C  =  C6Hi2,  Cyclohexane  (63) 

C  =  C7H7Br,  Bromotoluene 

(84) 

C  =  C7H7N02,  Nitrotoluene 

(63) 

C  =  C7H8,  Toluene,  Fig.  37  (84> 

117) 

C  =  CgHio,  to- Xylene  (84) 

C  =  CgHnBr,  Bromomesityl- 
ene  (63) 

C  =  Petroleum  (63) 

B  =  C2H5Br,  Ethyl  bromide 
C  =  C2H60,  Ethyl  alcohol,  Fig. 
16  (12) 

C  =  C3HsO,  Propyl  alcohol, 
Fig.  21  (12) 

B  =  C2H60,  Ethyl  alcohol 
C  =  C3H7Br,  Propyl  bromide, 
Fig.  19  (12) 

C  =  C4H4N2,  Succinonitrile, 
Fig.  22  (92) 

C  =  C4H5C1302,  Ethyl  tri- 

chloroacetate,  Fig.  12  (88) 

C  =  C4H6C1202,  Ethyl  di- 

chloroacetate,  Fig.  12  (88) 

C  =  C4H7C102,  Ethyl  chloro- 
acetate,  Fig.  12  (88; 
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C  =  C4H80,  Methyl  ethyl 
ketone,  Fig.  6  (19) 

C  =  C4H802,  Ethyl  acetate, 
Fig.  24  (61  12.  79,  88,  100) 

C  =  C4H802,  Methyl  propion¬ 
ate,  Fig.  25  (88) 

C  =  C4H802,  Propyl  formate, 
Fig.  26  (88) 

C  =  C4H9Br,  Isobutyl  bromide, 
Fig.  19  (12) 

C  =  C4H10O,  n-Butyl  alcohol, 
Fig.  21  (IE  33.5) 

C  =  C4HioO,  Isobutyl  alcohol, 
Fig.  21  (12,  17.5) 

C  =  C4Hi0O,  Ethyl  ether, 

Table  6  (6>  12,  16,  22,  32,  59, 
68,  79) 

C  =  C5H10O,  Diethyl  ketone, 
Fig.  27  (12) 

C  =  C6Hi0O2,  Ethyl  propion¬ 
ate,  Fig.  25  (12,  88) 

C  =  C5H10O2,  n-Butyl  formate, 
Fig.  26  (88) 

C  =  C5H10O2,  Methyl  buty¬ 

rate,  Fig.  28  (88) 

C  =  C5H10O2,  Propyl  acetate, 
Fig.  24  (88) 

C  =  C5HnBr,  Isoamyl  bro¬ 
mide,  Fig.  19  (12) 

C  =  C5H12O,  Amyl  alcohol  (57) 
C  =  C6H12O,  Isoamyl  alcohol, 
Table  7  (12,  38,  47,  88) 

C  =  CeHsBr,  Bromobenzene, 
Fig.  16  (12) 

C  =  C6H5NO2,  Nitrobenzene, 
Fig.  21  (12,  35,  39) 

C  =  CeH6,  Benzene,  Table  5 

(5,  7.1,  11,  12,  57,  72,  81,  103, 
i°5);  v.  also  p.  424 
C  =  C6H60,  Phenol,  Fig.  35 

(93) 

C  =  C6H7N,  Aniline  (35,  39,  57) 
C  =  C6H12O2,  Butyl  acetate, 
Fig.  24  (88) 

C  =  C6H12O2,  Ethyl  butyrate, 
Fig.  28  (7,  12,  88) 

C  =  C6H1202,  Isoamyl  formate, 
Fig.  26  (88) 

C  =  C6Hi202,  Methyl  isovaler¬ 
ate,  Fig.  26  (88) 

C  =  C6Hi202,  Propyl  propion¬ 
ate,  Fig.  25  (88) 

C  =  C6Hi4,  Hexane,  Fig.  18 
(12) 

C  =  CeHisN,  Triethylamine, 
Fig.  27  (76) 

C  =  C7H60,  Benzaldehyde, 
Fig.  27  (12) 

C  =  C7H7Br,  Bromotoluene, 
Fig.  16  (12) 

C  =  C7H7N02,  p-Nitrotoluene, 
Fig.  21  (12) 

C  =  C7H8,  Toluene,  Fig.  18 
(12,  30) 

C  =  C7H80,  Benzyl  alcohol, 
Fig.  21  (12) 


C  =  C7H9N,  Methylaniline, 
Fig.  27  (12) 

C  =  C7H9N,  o-Toluidine,  Fig. 
21  (12) 

C  =  C7Hi402,  Ethyl  isovaler¬ 
ate,  Fig.  26  (7,  88) 

C  =  C7II1402,  Isoamyl  acetate, 
Fig.  24  (7,  88) 

C  =  C7Hi402,  Propyl  butyrate, 
Fig.  28  (88) 

C  =  C7Hi6,  Heptane,  Fig.  18 
(12) 

C  =  C8H803,  Methyl  salicyl¬ 
ate,  Fig.  24  (i°°) 

C  =  CsHio,  o-,  vi-  or  p- Xylene, 
Fig.  27  (12,  58) 

C  =  C8HioO,  Phenetole,  Fig.  21 
(!2) 

C  =  C9Hi0O2,  Benzyl  acetate, 
Fig.  24  (12) 

C  =  C9Hi2,  Mesitylene,  Fig. 
27  (12) 

C  =  C9Hi20,  Benzyl  ethyl 
ether,  Fig.  18  (i2) 

C  =  CioH7Br,  a-Bromonaph- 
thalene,  Table  8  (65) 

C  =  Ci0Hi2O,  Anethole  (56.5) 
C  =  C10H12O,  Methylchavicol 

(56.5) 

C  =  Ci0H12O2,  Eugenol  (56-5) 
C  =  CioHxe,  Pinene,  Fig.  27 
(12) 

C  =  CioHisO,  Cineole  (2  3) 

C  =  Ci0H22O,  Isoamyl  ether, 
Fig.  18  (12) 

C  =  CnHioO,  Benzophenone, 
Fig.  29  (8) 

C  =  Ci6H  3202,  Palmitic  acid 

(24) 

C  =  Ci8H3402,  Oleic  acid,  Fig. 

12  (24,  100) 

C  =  Anise  oil  (56.5) 

C  =  Arachis  oil  (2  3) 

C  =  Axunge  oil  (23) 

C  =  Beef  marrow  (23) 

C  =  Beeswax  (2  3) 

C  =  Bergamot  extract  (24) 

C  =  Butterfat  (2,  23,  25,  112) 
C  =  Cajaput  oil  (56.5) 

C  =  Carnauba  wax  (2  4) 

C  =  Castor  oil  (23) 

C  =  Ceresine  (23) 

C  =  Cherry  laurel  oil  (56.5) 

C  =  Cinnamon  oil  (56.5) 

C  =  Citron  extract  (2  4) 

C  =  Citron  oil  (56.5) 

C  =  Clove  extract  (2  4) 

C  =  Clove  oil  (56.5) 

C  =  Cocoa  butter  (2  3) 

C  =  Coconut  oil  (23) 

C  =  Cod-liver  oil  (23) 

C  =  Colza  oil  (23) 

C  =  Cottonseed  oil  (23) 

C  =  Eucalyptus  oil  (23) 

C  =  Fennel  oil  (56.5) 

C  =  Gasolene  (23) 


C  =  Hempseed  oil  (23) 

C  =  Juniper  extract  (24) 

C  =  Lavender  oil  (56.5) 

C  =  Lemon  extract  (2  4) 

C  =  Linseed  oil  (2  4) 

C  =  Mace  oil  (56.5) 

C  =  Margarin  (2,  23,  25) 

C  =  Mozambique  wax  (24) 

C  =  Mustard  oil  (56.5) 

C  =  Mutton  tallow  (23) 

C  =  Oleomargarin  (2,  23) 

C  =  Olive  oil  (23) 

C  =  Orange  oil  (56.5) 

C  =  Palm  butter  (23) 

C  =  Paraffin  (23,  28) 

C  =  Peppermint  extract  (24) 

C  =  Peppermint  oil  (56.5) 

C  =  Petroleum  ether  (27,  28, 
112) 

C  =  Pinus  pumilio  extract  (2  4) 
C  =  Pinus  sylvestris  extract  (24) 
C  =  Poppy  oil  (23) 

C  =  Rosemary  oil  (56.5) 

C  =  Sandalwood  extract  (24) 

C  =  Sandalwood  oil  (56.5) 

C  =  Sesame  oil  (23) 

C  =  Sperm  oil  (23) 

C  =  Sweet  almond  oil  (23) 

C  =  Turpentine  (23»  56.5,  11 3) 
C  =  Walnut  oil  (23) 

C  =  “Wyte  spirite”  (2  4) 

C  =  MnS04,  Table  3  (29,  74, 
97) 

C  =  Na2S04,  Table  3  (17) 

C  =  Na2C03,  Table  3  (21,  66, 

74) 

C  =  KF,  Table  3  (Si) 

C  =  K2C03,  Table  3  (8,  17,  29, 

51,  74) 

B  =  C2H8N204,  Ammonium 
oxalate 

C  =  C4H10O,  Ethyl  ether  (106) 
B  =  C3H40,  Acrolein 
C  =  C6H602,  Hydroquinol  (14) 
C  =  C7H606,  Gallic  acid  (14) 

B  =  C3H404,  Malonic  acid 
C  =  C4Hi0O,  Ethyl  ether,  Fig. 
17  (67) 

B  =  C3H60,  Allyl  alcohol 
C  =  NaCl,  Table  9  (5  2) 

C  =  Na2C03,  Table  9  (52) 

C  =  KF,  Table  9  (52) 

C  =  K2C03,  Table  9  (52) 

B  =  C3H60,  Acetone 
C  =  C4H802,  Ethyl  acetate, 
Fig.  30  (6) 

C  =  C5Hi20,  Amyl  alcohol, 
Fig.  30  (6i) 

C  =  C6H6Br,  Bromobenzene, 
Fig.  16  (12) 

C  =  C6H6,  Benzene,  Fig.  30 
(5, 11,  61)-  v .  aiso  p.  425 
C  =  C6H60,  Phenol,  Fig.  31 

(95.5,  96) 

C  =  C6H7N,  Aniline,  Fig.  30 
(61) 
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C  =  C6H1206,  Dextrose,  Table 
10  (69) 

C  =  C7H8,  Toluene,  Table  1 1 
(61,  115) 

C  =  CioH8,  Naphthalene,  Fig. 
29  (8,  20) 

C  =  CI0H12O,  p- Anethole,  Fig. 
29  (8) 

C  =  Ci2H220n(H20),  Maltose, 
Table  10  (69) 

C  =  C12H220h,  Sucrose,  Table 
10  (8,  69) 

C  =  CiaHioO,  Benzophenone, 
Fig.  29  (8) 

C  =  MnS04  (74) 

C  =  CaCl2,  Fig.  10(49,61) 

C  =  Li2S04,  Fig.  9  (6i) 

C  =  NaCl,  Fig.  10  (49,  61) 

C  =  Na2S04,  Fig.  10  («i) 

C  =  NaN03,  Fig.  10  («i) 

C  =  Na2C03,  Table  12  («) 

C  =  KF,  Table  12  (49) 

C  =  KC1,  Fig.  9  (104) 

C  =  K2C03,  Table  12  (»,  49,  74) 
B  =  C3H602,  Propionic  acid 
C  =  C4HioO,  Ethyl  ether,  Fig. 
14  (ioi) 

C  =  CeHe,  Benzene,  Fig.  14 
(101);  v.  also  p.  425 
B  =  C3HsO,  n-Propyl  alcohol 
C  =  C4Hi0O,  w-Butyl  alcohol, 
Fig.  21  (ii) 

C  =  C3Hi20,  Amyl  alcohol  (57) 
C  =  CeH5Br,  Bromobenzene, 
Fig.  16  (12) 

C  =  CeHe,  Benzene  (57) 

C  =  C6H7N,  Aniline  (57) 

C  =  C7H7Br,  Bromotoluene, 
Fig.  18  (12) 

C  =  Paraffin  (28) 

C  =  AgN03  (108) 

C  =  MnS04  (74) 

C  =  CaCl2  (108) 

C  =  BaCl2  (108) 

C  =  Li  Cl  (108) 

C  =  NaCl,  Table  13  (5 1,  108) 

C  =  Na2S04  (74,  108) 

C  =  Na2C03,  Table  13  (52, 
74) 

C  =  KF,  Table  13  (Si) 

C  =  KC1  (108) 

C  =  KBr  (108) 

C  =  KNOs  (108) 

C  =  K2C03,  Table  13  (51,  74, 
108) 

B  =  C3HsO,  Isopropyl  alcohol 
C  =  C4HjoO,  r)-Butyl  alcohol, 
Fig.  21  (ii) 

C  =  IvF,  Table  14  (52) 

C  =  K2COs,  Table  14  (52) 

B  =  C4H4N2,  Succinonitrile 

C  =  C4H10O,  Ethyl  ether  (12  7); 

Vol.  IV,  v.  p.  413 
C  =  CoHi4Oe,  Mannitol  (i°8) 
C  =  C7H602,  Benzoic  acid 
(128);  v.  Vol.  IV,  p.  413 
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B  =  C4H4N2. — ( Continued ) 

C  =  C10H3,  Naphthalene  (108) 
C  =  C10Hi6O,  Camphor  (ios) 

C  =  C12H10N2,  Azobenzene 

(108) 

C  =  C12H22O11,  Sucrose  (108) 

C  =  C]4HI0O2,  Benzil  (ios) 

C  =  AgN03,  Fig.  32  (78) 

C  =  NaCl,  Fig.  32  (»i) 

B  =  C4H604,  Succinic  acid 
C  =  C4H10O,  Ethyl  ether, 
Table  15  (48) 

C  =  C6H60,  Phenol  (»«8) 

B  =  C4H606,  Tartaric  acid 
C  =  C6H60,  Phenol,  Figs.  7  and 
8(95) 

B  =  C4H80,  Methyl  ethyl 
ketone 

C  =  NaCl,  Table  16  (5®) 

C  =  KF,  Table  16  (so) 

B  =  C4Hs02,  Butyric  acid 
C  =  C6H1406,  Mannitol  (i»8) 

C  =  CioHg,  Naphthalene  (108) 
C  =  C12H10N2,  Azobenzene 
(108) 

C  =  C12H22O11,  Sucrose  (ios) 

C  =  C13H10O,  Benzophenone 

(108) 

C  =  Ba(N03)2,  (108) 

C  =  NaCl  (I®8) 

C  =  K2SO4  (108) 

B  =  C4H802,  Ethyl  acetate 
C  =  C6H8N203,  Aniline  nitrate 
(42) 

C  =  ZnS04  (40) 

C  =  MgS04  (40) 

C  =  NaCl  (40,  73) 

C  =  Na2S203  (40) 

C  -  NaN03  (73) 

C  =  KC1  (40) 

C  =  KNO3  (40) 

B  =  C4H10O,  n- Butyl  alcohol 
C  =  C6H6,  Benzene,  Fig.  15 
(") 

B  =  C4Hi0O,  Isobutyl  alcohol 
C  =  C5H12O,  Isoamyl  alcohol, 
Fig.  37  (I8) 

C  =  C6H6,  Benzene  (57) 

B  =  C4H10O,  sec.-Butyl  alcohol 
C  =  C6H602,  Hydroquinol  (108) 
B  =  C4H10O,  tert. -Butyl  alcohol 
C  =  KC1  (108) 

B  =  C4H10O,  Ethyl  ether 
C  =  C6H1406,  Mannitol  (41) 

C  =  C6Hi6N,  Triethylamine, 
Fig.  34  (76) 

C  =  Hg(CN)2  (i°6) 

C  =  FeClj  (106) 

C  =  FeS04  (106) 

C  =  A12(S04)3  (106) 

C  =  Li  Cl  (4i) 

C  =  NaOH  (41) 

C  =  NaF  (106) 

C  =  NaCl,  Table  15  (9,  41,  73, 

106,  107) 

C  =  NaBr  (106) 


C  =  Nal  (106) 

C  =  Na2S04  (4i.  106) 

C  =  Na3P04  (i°6) 

C  =  Na3As04  (i°6) 

C  =  Na2C03  (4i) 

C  =  NaC2H302,  Acetate,  Table 

15  (42,  73,  106) 

C  =  NaC3H603,  Lactate  (?3) 

C  =  NaCeHeO,  Phenolate  (73) 
C  =  NaC7H602,  Benzoate  (i«6) 

C  =  NaCrHsOs,  Salicylate  (10  6) 

C  =  NaC9H702,  Cinnamate 
(106) 

C  =  Na2C4H204,  Maleate  (7  3) 
C  =  Na2C4H404,  Succinate 

(106) 

C  =  Na2C4H406,  Tartrate  (i«6) 
C  =  Na2C3H404,  Phthalate 
(106) 

C  =  Na3C6H607,  Citrate  (i»6) 
C  =  NaC6H503S,  Benzene- 
sulfonate  (i°6) 

C  =  NaC6H2N307,  Picrate  (7  3) 
C  =  Na2Cr04  (106) 

C  =  Na2Cr207  (i®6) 

C  =  Na2Mo04  (106) 

C  =  Na2W04  (106) 

C  =  KC1  (4i) 

C  =  KI  (4i) 

C  =  KNO3  (41) 

B  =  C6H5N,  Pyridine 
C  =  C6Ho,  Benzene,  Fig.  37 

(117.5) 

C  =  MgS04  (108) 

C  =  CaCl2  (I08) 

C  =  LiCl  (108) 

C  =  KC1  (108) 

C  =  KBr  (108) 

C  =  K2CO3  (26,  108) 

B  =  CjHivO,  Isoamyl  alcohol 
C  =  NaCl,  Table  17  (47) 

B  =  C6H5N02,  Nitrobenzene 
C  =  C6H60,  Phenol  (is) 

C  =  C6H8N203,  Aniline  nitrate 
(42) 

C  =  C  6HSN2O  3,  Picoline  nitrate 
(42) 

C  =  C7H9N02,  Ammonium 
benzoate  (42) 

C  =  NaC4H702,  Butyrate  (42) 
C  =  NaCsFLO^  Isovalerate 
(42) 

C  =  NaC6H2N307,  Picrate  (42) 
C  =  Na2C8H404,  Phthalate  (42) 
C  =  KC5H9O2,  Isovalerate  (42) 
B  =  CeH^NOs,  o-  or  p-Nitro- 
phenol 

C  =  C6H60,  Phenol  (56) 

B  =  C6H6,  Benzene 
C  =  C6HeO,  Phenol,  Fig.  15 
(60)  •  v.  also  p.  428 
C  =  AgC104,  Fig.  7  (12  9) 

B  =  C6H60,  Phenol 
C  =  Cc,Ilc02,  o-Dihydroxyben- 
zene  (Pyrocatechol)  Fig.  33 
n  o) 


C  =  CeH602,  Hydroquinol,  Fig. 
33  (70) 

C  =  CeHeCL,  Resorcinol,  Fig. 
33  (70) 

C  =  C6H603,  Pyrogallol,  Fig. 
33  (4) 

C  =  C6H7N,  Aniline,  Fig.  23 

(1>  93) 

C  =  C6Hi6N,  Triethylamine, 
Fig.  34  (76) 

C  =  C7H602,  Benzoic  acid 

(108) 

C  =  C7H«03,  Salicylic  acid 

(108) 

C  =  CioH8,  Naphthalene,  Fig. 
7  (15,  108) 

C  =  C10H9N,  Naphthylamine 
(15) 

C  =  CioHioO,  Camphor  (i°8) 

C  =  Ci2Hi0N2,  Azobenzene 
(108) 

C  =  Ci3HioO,  Benzophenone 

(108) 

C  =  C13H10O3,  Salol  (15) 

C  =  Ci4H802,  Anthraquinone 

(15,  108) 

C  =  C14H10O2,  Benzil  (i®8) 

C  =  Ci8Hi80i2,  Hexamethyl 
mellitate  (i°8) 

C  =  Hg(CN)2  (108) 

C  =  MgCl2  (98) 

C  =  MgS04  (108) 

C  =  Ca(OH)2,  Fig.  35  (36,  37, 
77) 

C  =  CaCl2  (98) 

C  =  Sr(OH)2  (77) 

C  =  SrCl2  (98) 

C  =  Ba(OH)2,  Fig.  35  (36,  37, 
77) 

C  =  BaCl2  (98) 

C  =  Ba(N03)2  (108) 

C  =  LiOH  (77) 

C  =  LiCl  (98) 

C  =  NaOH,  Fig.  8  (36,  37,  77) 
C  =  NaF  (98) 

C  =  NaCl,  Figs.  7  and  35  (36, 

37,  94,  98,  108) 

C  =  NaBr  (98) 

C  =  Na2S04,  Fig.  8  (36) 

C  =  NaNOa  (98) 

C  =  NaCH02,  Formate  (98) 

C  =  NaC2H302,  Acetate  (98) 
C  =  NaC3H503,  Lactate  (98) 
C  =  NaC7H502,  Benzoate  (98) 
C  =  NaC7H603,  Salicylate  (98) 
C  =  NaCi8H3302,  Oleate,  Fig. 
33  (4.  108) 

C  =  Na2C4H404,  Succinate 

(98) 

C  =  Na2C4H405,  Malate  (98) 
C  =  Na2C4H406,  Tartrate  (98) 
C  =  Na3CeH607,  Citrate  (98) 

C  =  NaC2H2C102,  Chloroace- 
tate  (98) 

C  =  NaC2HCl202,  Dichloro- 
acetate  (98) 


C  =  NaCCl302,  Trichloroace- 
tate  (98) 

C  =  NaCNS  (98) 

C  =  KOH  (77) 

C  =  KC1  (98,  108) 

C  =  KBr  (108) 

C  =  K2S04  (108) 

C  =  KN02  (108) 

B  =  Cf)H7N,  Aniline 
C  =  CeHsCIN,  Aniline  hydro¬ 
chloride,  Fig.  36;  Table  18 
(41,  102) 

C  =  C6H8N  203,  Aniline  nitrate, 
Table  18  (4 1) 

C  =  C6Hi4,  Hexane  (34) 

C  =  C7H9N02,  Ammonium 
benzoate  (42) 

C  =  AgC104  (55) 

C  =  CaCl2  (4i) 

C  =  LiCl  (4i) 

C  =  NaOH  (41) 

C  =  NaCl  (41) 

C  =  NaC2H302,  Acetate  (42) 

C  =  NaC4H702,  Butyrate  (42) 
C  =  NaC6H902,  Isovalerate 

(42) 

C  =  NaC7H602,  Benzoate  (42) 
C  =  NaC7H603,  Salicylate  (42) 
C  =  KC1  (41) 

C  =  KC6H902,  Isovalerate  (42) 
B  =  C0H10O3,  Ethyl  acetoace- 
tate 

C  =  NaCl,  Table  19  (73) 

C  =  NaN03,  Table  19  (73) 

B  =  C6Hi206,  Dextrose  (i°8) 
C  =  C6H16N,  Triethylamine 
B  =  C6Hi406,  Mannitol  (i°8) 
C  =  CeHisN,  Triethylamine 
B  =  CgH13N,  Triethylamine 
C  =  CioH8,  Naphthalene  (i°8) 
C  =  C10H16O,  Camphor  (108) 

C  =  Ci2Hi0N2,  Azobenzene 
(108) 

C  =  C12H220n,  Sucrose  (i«8) 
C  =  C14H10O2,  Benzil  (108) 

C  =  BaCl2  (108) 

C  =  KC1  (108) 

C  =  K2S04  (108) 

C  =  K2C03  (108) 

C  =  KCNS  (108) 

B  =  C7H5Br02,  p-Bromoben- 
zoic  acid 

C  =  CioHs,  Naphthalene  (45) 
B  =  CLHjClOo,  p-Chloroberi- 
zoic  acid 

C  =  CioH8,  Naphthalene  (45) 
B  =  C7H5I02,  p-Iodobenzoic 
acid 

C  =  CxoHs,  Naphthalene  (45) 
B  =  C7H6N04,  p-Nitrobenzoic 
acid 

C  =  C13HioO,  Benzophenone 

(45) 

B  =  C7H7N02,  m-Aminoben- 
zoic  acid 

C  =  CioHieO,  Camphor  (45) 
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C  =  C13H10O,  Benzophenonc 

(45) 

B  =  C7H7NO2,  p-Aminoben- 
zoic  acid 

C  =  Ci0H8,  Naphthalene  (45) 
C  =  CioHieO,  Camphor  (45) 

C  =  C13H10O,  Benzophenone 

(45) 

C  =  C14H10O2,  Benzil  (48) 

B  =  C7H8,  Toluene 
C  =  AgC10„  (130) 

B  =  C7H8N2O,  Phenylurea 
C  =  CaCl2  (106) 


C  =  LiCl  (106) 

C  =  NaBr  (i«6) 

C  =  Nal  (106) 

B  =  C7H80,  o-,  m-,  or  p-Cresol 
C  =  NaCi8H3302,  Oleate,  Fig. 
33  (4) 

B  =  C10H14N2,  Nicotine 
C  =  NaOH,  Fig.  6  (36,  37) 

C  =  Na2S04,  Fig.  6  (36,  37) 

B  =  C„Hi2N20,  Antipyrine 
C  =  Na2S203  (26) 

C  =  K2C03  (26) 


NON-AQUEOUS  SYSTEMS 


S02  (80) 

B  =  C5H10,  Amylene 
C  =  C6H  12,  Pentane 

B  =  C6Hi2,  Pentane 
C  =  CbH6,  Benzene 
C  =  C6Hi2,  Butylethylene 
B  =  C6He,  Benzene 
C  =  C6Hi2,  Cyclohexane 
C  =  C6Hi2,  Butylethylene 
C  =  C6Hi4,  Hexane 

B  =  C6Hi2,  Cyclohexane 
C  =  C9H20,  Nonane 


B  =  C6Hi2,  Butylethylene 
C  =  C6Hi4,  Hexane 

B  =  C7H8,  Toluene 
C  =  C8His,  Octane 
C  =  Kerosene 

B  =  C8Hio,  Xylene 
C  =  Naphthene 

B  =  C8Hi6,  Octylene 
C  =  Naphthene 

B  =  Gasolene 
C  =  Naphthene 


(T-Table 

The  <T -arrangement  (v.  p.  viii) 

Natural  and  commercial  oils,  etc.,  are  placed  last  in  alphabetical 
order. 


CS2  (34) 

B  =  CH4N20,  Urea 
C  =  CH40,  Methyl  alcohol 
B  =  CH4O,  Methyl  alcohol 
C  =  C4He04,  Succinic  acid 
C  =  C12H11N,  Diphenylamine 
C  =  HgCl2 
C  =  BaCl2 
C  =  Nal 
C  =  KC1 
C  =  KBr 

C2H60 

Ethyl  alcohol 

B  =  C3H603,  Methyl  carbon¬ 
ate 

C  =  Gasolene  (89) 

B  =  C3H80,  Isopropyl  alcohol 
C  =  Gasolene  (89) 

B  =  C3H803,  Glycerol 
C  =  Ethereal  oils  (13) 

B  =  C4Hi0O,  n-Butyl  alcohol 
C  =  Gasolene  (89) 

B  =  C4Hi0O,  Isobutyl  alcohol 
C  =  Gasolene  (89) 

B  =  C4Hi0O,  Ethyl  ether 
C  =  Gasolene  (89) 

B  =  C6Hi20,  Amyl  alcohol 
C  =  Gasolene  (89) 

B  =  C6H6,  Benzene 
C  =  Gasolene  (89) 


B  =  C6Hi20,  Cyclohexanol 
C  =  Gasolene  (89) 

B  =  CioHisO,  Terpineol 
C  =  Gasolene  (89) 

B  =  CnHieO,  Butylcresol 
C  =  Gasolene  (89) 

B  =  Butter  fat 
C  =  Coconut  oil  (43) 

B  =  Castor  oil 
C  =  Gasolene  (89) 

c3h7no2 

Urethane 

B  =  C6H7N,  Aniline 
C  =  C6Hi4,  Hexane  (34) 

c6h4n2o4 

m-Dinitrobenzene 
B  =  C6H5N02,  Nitrobenzene 
C  =  C6Hi4,  Hexane  (108) 

c6h5no2 

Nitrobenzene  (108) 

B  =  C6H5N03,  p-Nitrophenol 
C  =  C6Hi4,  Hexane 

B  =  C6H602,  Hydroquinol 
C  =  C6Hi4,  Hexane 

B  =  C6H602,  Resorcinol 
C  =  C6Hi4,  Hexane 

B  =  C6H603,  Pyrogallol 
C  =  Cr,Hi4,  Hexane 


B  =  CeHi4,  Hexane 
C  =  C7H6N03,  p-Nitrobenz- 
aldehyde 

C  =  C7H5N04,  m-Nitroben- 
zoic  acid 

c6h6 

Benzene  (109) 

B  =  C6H7N,  Aniline 
C  =  C6Hi2,  Cyclohexane 
C  =  C7H16,  Heptane 
C  =  Gasolene 


c6h7n 

Aniline 

B  =  C6Hi4,  Hexane 
C  =  C7H7NO,  Benzamide  (34) 
C  =  Ci3Hi2N2S,  1,  2- Diphenyl- 
thiourea  (34) 

C  =  C14H10O2,  Benzil  (34) 

B  =  C7H8,  Toluene 
C  =  Gasolene  (109) 

B  =  C8Hio,  Xylene 
C  =  Gasolene  (109) 


SPECIAL  TABLES 

Table  1. — H20;  Br2;  Electrolytes 
Moles  per  1;  HgBr2,  t  =  25°C 


HgBr2 .  |0 .00  |0 .05  0.10 

0.15  |0 .20 

Br2 . 

0 .216  0 .220  0 .222  0.223 

0.223|  +0  0005 

With  other  salts,  the  solubility  of  bromine  is  best  expressed  as 
the  ratio  of  the  excess  bromine  dissolved  (concentration  of  bromine 
in  the  salt  solution  minus  that  in  pure  water  at  same  temperature) 
to  salt  concentration.  This  ratio  has  the  values  tabulated  under 
the  corresponding  salt  formulae. 


MBalt/l 

Ratio 

KBr 

Ratio,  SrBr2 

O 

O 

O 

II 

•40 

O 

O 

II 

t  =  25°C 

0.001 

0.7  +0.1 

0.01 

1.0  +0.04 

1.4+0. 2 

0.02 

1.06+0.02 

1. 6  +  0.1 

0.05 

1.14  +  0.02 

1.0  ±0.05 

1. 9+0.1 

0.1 

1.17+0.02 

1.04+0.05 

2.2+0. 1 

0.2 

1.20+0.05 

1.08+0.05 

2. 5+0.1 

0.5 

1.25  +  0.05 

1.15+0.05 

3. 0+0. 2 

1 

1.30+0.05 

1.20  +  0.05 

2 

1.45+0.1 

1.30+0.1 

M8alt/1 

Ratio,  t  =  20.8°C 

HBr 

HC1 

NaCl 

0.05 

1.10+0.02 

0.1 

1.12+0.02 

0.2 

1.13+0.02 

0.5 

1.14  +  0.02 

1 

1.17+0.02 

0.26+0.005 

0.15+0  01 

2 

1.21+0.03 

0.28+0.005 

0.16+0  01 

3 

0.30+0.005 

0.18+0.01 

Ratio 

Maait/1,  t  =  25°C 

0.05 

1 

.0 

NaN03 . 

-0.033+0.002 

-0.033+0.001 

Na2S04 .  1 

K2S04 . j 

-0.056  +  0.002 

-0.056+0.001 

Table  2. — H20;  HBr;  S02 


At  —  33.5°C,  the  number  of  moles  of  HBr  which  dissolve  in  S02 
containing  about  1  mole  of  water  per  1000  g,  is  equal,  within  1  %, 
to  the  number  of  moles  of  water  present. 

Table  3. — H20(A);  C2H60(B),  Ethyl  Alcohol;  Salts  (C) 


C  =  (NH4)2S04 


%  B 

%  C,  15° 

%  C,  30° 

%  (C)c  ±  1, 
33° 

%  C,  50° 

15 

25 .3* 

24.5* 

23.9* 

20 

20.3* 

20.0* 

19.5* 

25 

16.0* 

16.0* 

15.7* 

30 

12.5* 

12.8* 

12.8* 

40 

6 . 7  f 

7 . 2 1 

7.4f 

45 

28 

50 

3. 1| 

3 . 8  f 

31 

4.2f 

60 

1  8f 

36 

65 

38 

404 
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Table  3. — ( Continued ) 


t,  °C 

%B  ±0.5 

%c 

15 

30 

60 

30 

10.8 

10.2 

9.7 

35 

7.6 

7.0 

6.5 

40 

4.5 

*  ±0.5. 
t  ±0.3. 

C 

=  MnS04;  t 

=  30°C 

%  B 

%c 

%  (C)o  ±  0.5 

%c 

%  B  ±  0.3 

30 

9.3  +0.3 

21.0 

20 

17.3 

35 

6.2  +0.3 

24.5 

25 

12.3 

40 

4.0  +  0.3 

27.5 

30 

8.7 

45 

2.5  +  0.3 

30.0 

35 

6.3 

50 

1.7  +  0.2 

32.5 

55 

1.0  +  0.2 

35.0 

Plait-point  ±1:  A  =  62%;  B  =  23%;  C  =  15%  at  30°C. 
Temperature  coefficients:  dC/dT  =  ca.  —0.06  for  B  =35%; 


dB/d T  =  -0.1  for  C  =  20  or  35%. 


C  =  Na2S04;  t  =  35°C 


%  B 

%  C  ±  0.5 

%  (C)c  ±  1  | 

%  c 

%  B  ±  0.5 

20 

11.7 

21 

20 

10.7 

25 

8.4 

25 

25 

6.0 

30 

6.0 

30 

3.9 

35 

4.2 

Plait-point  ±1:  A  =  69%;  B  =  15%;  C  =  16%  at  35°C. 
Temperature  coefficients:  dC/dT  =  0.1  for  B  =  25%;dB/dT  = 
0.0  for  C  =  25%;  d(C)c/dP  =  ca.  -0.2  for  B  =  25%. 


C  =  Na2C03;  t  =  30°C 


%  B 

%c 

i  %c 

%  B  ±  0.3 

10 

17.0  ±0.3 

20 

7.0 

15 

12.8  +  0.3 

25 

3.4 

20 

9.4  ±  0.3 

30 

1.5 

30 

4.8  ±  0.3 

40 

2.1  ±0.2 

50 

0.6  ±0.2 

60 

0.4  ±  0.1 

Ci  =  KF;  C2  =  K2C03;  t  =  25°C 


%  B 

%  Ci* 

+1 

Oo 

£ 

%c2 

%  (C2)c  ± 
0.5 

10 

22.0 

22.0* 

6.0 

15 

18.7 

6.0 

18.0* 

10.0 

20 

16.4 

8.0 

14.6* 

14.0 

30 

12.7 

11.0 

9. Of 

19.0 

40 

9.0 

15.0 

5. Of 

23.5 

50 

6.2 

18.5 

2.5f 

27.0 

60 

4.0 

22.0 

l.Of 

31.0 

70 

2.2 

0.45{ 

36.0 

80 

1.4 

0 . 13  § 

42.0 

90 

1.2 

43.0 

0.10§ 

%  Salt  (25°C) . 

20 

25 

30 

35 

40 

45 

%  B  for  Ci* . 

13.0 

7.0 

4.0 

2.2 

1.4 

0.7 

%  B  for  C2 . 

12.5* 

7.2* 

4.0* 

2.2f 

lit 

0.7t 

Plait-points  +1  at  25°C :  A  —  57  %;  B  =  31  %,  Ci  =  12  %; 
A  =  65%;  B  =  20.5%;  C2  =  14.5%. 

Temperature  coefficient  of  carbonates,  negligible;  but  K2C03  in 


conjugated  layer  is  1  %  less  at  40  than  at  25°C. 
*  ±0.2.  t  +0.05. 

t  +0.1.  §  +0.03. 


Table  4. — H20(A);  CH40(B),  Methyl  Alcohol;  K2C03(C) 

t  =  22°C 


%  B 

%c 

%  (Cc)  +  0.5 

dC/d  T 

10.0  +  0.5 

40 

6. 5±0.5 

45 

5. 0  +  0.5 

50 

15 

34.5+0.5 

-0.06 

20 

31.0+0.5 

-0.05 

30 

23.5+0.5 

26.0 

-0.05 

40 

17.5  +  0.5 

32.0 

-0.04 

50 

12.0  +  0.5 

-0.04 

60 

8. 0  +  0. 5 

-0.04 

70 

5.5  +  1 

49.0 

-0.04 

Plait-point  ±0.5:  A  =  46.7%,  B  =  28.5%,  C  =  24.8%. 


Table  5. — H20(A);  C2H(!0(B),  Ethyl  Alcohol;  CeHeCC), 

Benzene 


%c 

%  B 
±  0.5, 
0°C 

%  B 
±  0.2, 
25°C 

%  (A)c 

±0.5, 

25°C 

%  B 
±  0.5, 
60°C 

%  (A)c 
±  1) 
65°C 

20 

56.5 

52.3 

3.2 

46.0 

8 

30 

53.5 

49.5 

5.0 

44.2 

14 

40 

48.3 

44.8 

6.5 

40.5 

19 

50 

41.5 

39.0 

9.0 

36.0 

25 

60 

33.9 

32.5 

13.5 

30.5 

31 

70 

26.0 

25.4 

21.0 

24.2 

40 

80 

17.7 

34.0 

17.0 

54 

90 

9.2 

53.0 

95 

4.8 

65.5  ±  1 

98 

78.0  ±  1 

%  A 

30 

56.7 

52.5 

45.5 

35 

55.5 

52.2 

46.0 

40 

53.4 

50.8 

45.2 

50 

47.0 

45.6 

42.0 

60 

38.7 

36.0 

70 

29.6 

80 

19.9 

Intermediate  temperatures  can  be  found  by  linear  interpolation. 
Plait-points  ±  0.5  at  25°C:  A  =  9.8%,  B  =  37.2%,  C  =  53.0%; 
±1  at  65°C:  A  =  19.5%,  B  =  39.5%,  C  =  41.0%. 


H20(A);  C2H402(B),  Acetic  acid;  CeHeCC),  Benzene 


%c 

t  =  25°C 

t  =  35°C 

%  (A)c 
±0.5 

%  B 
±  0.2 

%  (A)c 
±  1 

%  B 
±0.2 

15 

2.0 

65.5 

2 

64.4* 

20 

3.0 

64.1 

3 

63.1 

30 

5.7 

59.0 

7 

58.3 

40 

8.5 

52.5 

10 

51.8 

50 

12.0 

45.0 

15 

44.4 

60 

15.2 

36.9 

19 

36.4 

70 

20.5 

28.3 

25 

80 

29.0 

34 

90 

46.0 

50 

95 

63.0 

65 

_ %A 

%  B,  25°C. . . 
%  B,  35°C. . . 


25  1  30 

65. 2|  62. 8f 

64.0*  62.0* 


40 

56. 2f 
55. 6t 


50 


60 


48. 2f  39. Of 
47. 9f  38. 8f 


Plait-point  +1  %  at  25°C:  A  =  8.0%;  B  =  53.5%;  C  =  38.5%. 

*  ±0.3. 
t  ±0.2. 


MISCIBILITY  OF  LIQUIDS,  THREE  COMPONENTS 


4C5 


Table  6. — H20(A);  C2H60(B),  Ethyl  Alcohol;  C4Hi0O(C), 

Ethyl  Ether 


0°C 

25°C 

%c 

%  (A)c 
±  0.5 

%  B 
±0.2 

%  (A)c 
±  0.5 

%  B 
±0.2 

40 

41.7 

27.6 

47.0 

28.2 

45 

46.2 

27.3 

51.5 

27.8 

50 

50.0 

26.3 

55.2 

26.8 

55 

54.0 

25.3 

59.0 

25.7 

60 

57.5 

23.5 

62.5 

24.0 

65 

60.5 

21.5 

65.0 

22.0 

70 

63.0 

19.2 

67.5 

19.6 

75 

65.2 

16.5 

70.0 

16.8 

80 

67.5 

13.4 

72.5 

13.5 

85 

71.0 

10.2 

76.2 

10.2 

90 

74.5 

6.8 

80.5 

6.6 

95 

79.5 

3.2 

87.0 

2.9 

98.7 

99 

88.4 

0.0 

94.0 

0.0 

%  A 

%  B 

Plait-points 

±0.5 

0°C 

25°C 

o°c 

25°C 

40 

27.7  ±  0.2 

28.3  ±  0.3 

%  A 

37.0 

40.0 

45 

27.6  ±  0.2 

28.2  ±  0.3 

%  B 

27.7 

28.3 

50 

26.9  ±  0.2 

27.5  ±0.3 

%c 

35.3 

31.7 

55 

25.9  ±  0.2 

26.7  ±0.3 

60 

24.2  ±0.2 

25.2  ±0.3 

65 

22.1  ±0.2 

23.2  ±0.5 

70 

18.9  ±  0.3 

20.4  ±  0.5 

75 

14.5  ±0.3 

16.8  ±  0.5 

80 

9.4  ±  0.3 

13.0  ±  0.5 

85 

4.0  ±  0.3 

8.8  ±  0.5 

88.4 

0.0 

90 

3.8  ±  0.5 

94 

0.0 

Table  7. — H20(A);  C2H60(B),  Ethyl  Alcohol;  C6Hi20(C), 


Isoamyl  Alcohol 

Probable  error,  0.2%  below  100°C;  0.5%  above;  %  B  for  various 

temperatures 


°C 

%c 

40 

45 

50 

55 

60 

0 

29.4 

27.7 

25.7 

23.7 

21.3 

15 

27.5 

26.4 

24.6 

22.6 

20.3 

25 

26.4 

25.3 

23.8 

-  21.8 

19.5 

40 

24.7 

23.7 

22.5 

20.5 

18.4 

55 

23.0 

22.3 

21.2 

19.2 

17.1 

70 

21.2 

20.7 

19.5 

17.7 

15.7 

85 

19.1 

18.8 

17.7 

16.0 

14.1 

100 

17.0 

16.6 

15.7 

14.0 

12.4 

120 

13.3 

12.6 

11.3 

9.9 

140 

9.5 

8.2 

6.8 

160 

5.3 

4.7 

3.6 

°c^^- 

%  c 

65 

70 

75 

80 

85 

0 

18.5 

15.6 

12.4 

8.6 

4.9 

15 

17.6 

14.8 

11.6 

8.1 

4.5 

25 

17.0 

14.1 

11.0 

7.6 

4.0 

40 

15.9 

13.0 

10.2 

6.8 

3.3 

55 

14.8 

12.1 

9.2 

6.0 

2.6 

70 

13.6 

11.1 

8.0 

5.1 

1.7 

85 

12.2 

9.7 

6.7 

4.0 

0.4 

100 

10.6 

8.1 

5.4 

2.3 

120 

8.0 

5.7 

3.2 

0.4 

140 

5.3 

3.1 

0.7 

160 

2.0 

Table  7. — ( Continued ) 


%  A 

°C  . 

40 

45 

50 

55 

60 

0 

30.5 

30.2 

29.7 

29.1 

28.4 

15 

28.2 

28.0 

27.5 

26.8 

26.0 

25 

26.8 

26.6 

26.1 

25.4 

24.5 

40 

25.0 

24.8 

24.3 

23.6 

22.8 

55 

23.3 

23.2 

22.7 

22.0 

21.1 

70 

21 .4 

21.4 

20.9 

20.2 

19.3 

85 

19.0 

18.9 

18.5 

17.9 

100 

17.0 

16.8 

16.3 

15.7 

120 

13.5 

13.5 

13.2 

12.8 

140 

10.0 

10.1 

10.0 

9.7 

160 

6.1 

6.1 

6.0 

.  %  A 

°C 

65 

70 

75 

80 

85 

0 

27.4 

25.2 

21.5 

17.0 

12.0 

15 

24.8 

23.2 

20.6 

16.8 

12.1 

25 

23.5 

22.0 

19.8 

16.5 

12.1 

40 

21.8 

20.5 

18.5 

16.0 

12.0 

55 

20.3 

19.0 

17.3 

15.0 

11.7 

70 

18.5 

17.5 

16.0 

14.0 

11.1 

85 

17.0 

16.2 

14.8 

13.0 

10.2 

100 

15.0 

14.2 

13.2 

11.7 

9.2 

120 

12.3 

11.7 

11.0 

10.0 

8.0 

140 

9.2 

8.7 

8.0 

7.1 

5.7 

160 

5.9 

5.5 

5.0 

4.5 

3.4 

°C 

90%  A 

95%  A 

%  A 

%  C  in  conjugate 
layer;  error,  ±0.5% 
15.5°C  |  28°C 

0 

6.5 

1.3 

40 

11.0 

9.5 

15 

7.2 

2.0 

45 

14.0 

12.5 

25 

7.3 

2.4 

50 

18.0 

16.0 

40 

7.4 

2.5 

55 

22.0 

20.0 

55 

7.3 

2.6 

60 

27.0 

25.0 

70 

7.0 

2.5 

65 

33.0 

30.5 

85 

6.4 

2.3 

70 

40.0 

37.5 

100 

5.8 

2.0 

75 

48.5 

45.5 

120 

4.9 

1.0 

80 

60.5 

57.0 

140 

3.4 

0.1 

85 

71.0 

68.0 

160 

1.5 

90 

80.5 

78.5 

95 

88.0 

86.5 

Plait-points  ±0.5% 

|  15.5°C 

28°C 

%  A . 

. I  52.8 

55.0 

%  B . 

.  27.0 

25.0 

%c . 

.  20.2 

20.0 

Table  8. — H20(A);  C2HcO(B),  Ethyl  Alcohol;  CioH7Br(C), 

£*-BrOMON  APHTHALENE 

x  g  of  C  are  mixed  with  100  g  aqueous  B,  and  the  temperature 
determined  at  which  the  mixture  becomes  opaque.  Table  8  shows 
percentage  by  weight  of  B  in  original  aqueous  solution.  Probable 
error,  0.03  %. 


X 

°C 

0.3163 

0.4074 

0.5015 

0.6310 

30 

9.04 

7.56 

28 

8.76 

7.30 

26 

10.26 

8.48 

7.05 

24 

9.96 

8.22 

6.81 

22 

9.68 

7.97 

6.58 

406 
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Table  8. — ( Continued ) 


0.3163 

0.4074 

0.5015 

0.6310 

20 

9.41 

7.73 

6.35 

18 

9.17 

7.51 

6.14 

16 

8.92 

7.29 

5.93 

14 

8.69 

7.08 

5.73 

12 

10.36 

8.47 

6.88 

5.55 

10 

10.12 

8.27 

6.70 

5.37 

8 

9.89 

8.05 

6.51 

5.19 

6 

9.68 

7.86 

6.33 

5.03 

4 

9.48 

7.68 

6.16 

4.88 

+  2 

9.28 

7.51 

6.00 

4.73 

0 

9.09 

7.34 

5.85 

4.59 

-  2 

8.91 

7.18 

5.71 

4.46 

-  4 

8.73 

7.03 

5.58 

4.33 

-  6 

8.58 

6.88 

5.45 

4.23 

-  8 

8.42 

6.75 

5.33 

4.13 

-10 

8.29 

6.64 

5.22 

4.04 

X 

0.7945 

1.000 

1.260 

1.585 

°c 

30 

6.40 

5.48 

4.81 

4.42 

28 

6.15 

5.23 

4.58 

4.19 

26 

5.90 

5.00 

4.35 

3.98 

24 

5.67 

4.77 

4.14 

3.77 

22 

5.44 

4.54 

3.93 

3.57 

20 

5.22 

4.34 

3.74 

3.39 

18 

5.01 

4.14 

3.55 

3.20 

16 

4.81 

3.95 

3.39 

3.02 

14 

4.61 

3.77 

3.20 

2.86 

12 

4.43 

3.60 

3.04 

2.70 

10 

4.27 

3.45 

2.87 

2.55 

8 

4.11 

3.30 

2.74 

2.41 

6 

3.96 

3.16 

2.60 

2.27 

4 

3.82 

3.03 

2.47 

2.14 

+  2 

3.69 

2.90 

2.34 

2.02 

0 

3.56 

2.78 

2.23 

1.91 

-  2 

3.45 

2.67 

2.13 

1.80 

-  4 

3.34 

2.57 

2.03 

1.70 

-  6 

3.24 

2.48 

1.94 

1.61 

-  8 

3.15 

2.40 

1.86 

1.53 

-10 

3.07 

2.32 

1.78 

1 .46 

Table  9. — H20(A);  C3H60(B),  Allyl  Alcohol;  Salts  (C) 


%  B 

NaCl  =  C;  Na2C03  =  Cx;  KF  =  C2;  K2C03  = 
C3;  t  —  20°C;  error,  +0.2  unless  otherwise 
indicated 

%c 

%Ci 

%c2 

%  c3 

10 

14.8* 

16.0 

15 

16.3* 

10.0 

11.8 

12.9 

20 

14.1 

8.0 

9.8 

10.5 

30 

11.0 

4.6 

7.5 

7.0 

40 

8.7 

2.5 

5.5 

4.9 

50 

6.5 

1  -If 

4. Of 

2.6 

60 

4.7 

0.4f 

2.2f 

1.1 

70 

80 

3.0 

1.3| 

0.5f 

0.1 

*  ±0.3. 
t  ±o.i 


Table  9. — ( Continued ) 


%  salt 

%  B 

c2 

c3 

20 

5.8* 

6.8 

25 

4.0 

4.0 

30 

2.0 

2.0 

Table  10.— H20(A);  C3H60(B),  Acetone;  Sugars  (C) 
Grams  acetone  soluble  in  100  g  of  aqueous  solvent  originally 
containing  tabulated  percentage  of  the  sugar  named;  probable 
error,  0.1  %  of  amount  of  acetone 


Sugar 

%  sugar 

10 

20 

30 

40 

50 

15°C . 

736.7 

255.3 

157.5 

86.95 

36.16 

Dextrose  ■ 

25°C . 

747.9 

247.7 

149.8 

79.57 

33.02 

35°C . 

761.5 

240.8 

142.5 

74.03 

31.18 

15°C . 

353.6 

185.4 

119.9 

78.35 

46.17 

Maltose  - 

25°C . 

348.1 

181.2 

116.0 

74.73 

42.95 

35°C . 

342.0 

176.9 

112.4 

70.53 

39.82 

15°C . 

597.2 

272.5 

172.4 

Sucrose 

25°C . 

581.8 

263.2 

162.5 

35°C . 

574.8 

251.8 

150.6 

%  sucrose 

20°C 

25°C 

30°C 

40 

96.44 

92.76 

89.84 

45 

71.92 

68.81 

65.72 

50 

50.83 

48.13 

45.85 

55 

35.78 

33.81 

32.54 

60 

25.17 

24.18 

23.35 

65 

18.33 

17.68 

17.09 

70 

13.22 

12.82 

12.53 

Table  11.- — H20(A);  C3H60(B),  Acetone;  C7H8(C),  Toluene 
Probable  error,  0.2  % 


%  A 

%  B 

0°C 

20°C 

30°C 

0.5 

29.2 

23.5 

1.0 

39.0 

33.1 

1.5 

45.2 

40.0 

37.0 

2.0 

49.4 

44.4 

41.9 

2.5 

52.6 

48.1 

45.9 

3.0 

55.4 

51.1 

48.5 

4.0 

59.2 

55.4 

52.9 

5.0 

61.8 

58.4 

56.4 

7.0 

64.9 

62.4 

60.7 

10.0 

67.0 

65.0 

64.0 

15.0 

67.5 

66.0 

65.3 

20.0 

66.4 

65.1 

64.5 

25.0 

64.9 

63.5 

62.8 

30.0 

62.9 

61.5 

%c 

0°C 

20°C 

30°C 

0.4 

28.1 

0.5 

38.  q 

34.3 

31.2 

1.0 

45.5 

42.0 

39.6 

1.5 

49.7 

46.4 

44.1 

2.0 

52.4 

49.7 

47.2 

3.0 

56.0 

53.2 

51.0 

4.0 

58.8 

55.5 

53.9 

5.0 

60.4 

57.4 

56.0 

6.0 

59.0 

7.0 

58.7 

10.0 

61.3 
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Fig.  4  Isotherms 
Alloys 

Probable  error-- see  introduction 


Cd.Sb 

Sn.Ag 


_  _  ,  \Sn,Ag 

rig.  5  Isotherms 

Alloys 

Probable  error-- see  introduction  '/  - >3 


♦ 
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Fig.6 

Critical  temperatures  of  various  mixtures 
Curves  show  temperatures  of  complete  miscibility  for  given 
percentages  of  liquids  A  and  B,  which  liquids  have,  before 
mixing,  trie  following  compositions 

Curvet  A  =  98.5%  methyl  ethyl  ketone,  I  5%  ethanol 

98.5%  water,  l.5%ethanol  t|° 
-  2.  A- pure  nicotine,  B=  N/io  aqueous  HCt  ±  |° 
•'  3-  A=  -  ••  B=N/50  ..  NaOH  ±  |° 

"  A  A=  -  -  B=  N/20  -  NaOH  ±  1° 

"  5.  A*  -  -  B c  N/ 1 0  .  NaOH  ±  1° 

•  6-  A*  -  Bb  N/io  ..  Na2S04  ± 

“  7  A=*40  3%  aqueous  K2CO3  Ba  33%  aqueous  ammonia 


Fig  7  Isotherms 

Miscellaneous  systems 
±  I %, except  benzene  AgCl04  , 
0  5%  NH3  K2C03,2% 


Supplementary  table 
%  AgCl04  %H?0  %C6H 
0 
5 
10 
15 


0  05  99  95 
0  14  94  86 

0  23  8977 

0  32  84  68 


8  7  9  ^  | 

Phenol  .Benzene.  Pbtassiurml 
ethyl  dipropylmalonate,  1 
Ammonia  * 


Table  12. — H20(A);  C3H60(B),  Acetone;  Salts  (C) 

C  =  Na2C03;  t  =  25°C;  probable  error,  0.2% 

%  B . |!  2.8  |  5  [To  |  15  |  20  |  30 

%  C . ||  20  |  17.0  U2.5  1  9.4|  6.7  |  2.8 


C  =  KF;  Ci  =  K2CO3;  error,  0.2%  unless  otherwise  indicated 


t  =  20°C 

t  =  25°C 

%  B 

y 

%c 

%  (C)c 
+  0.5 

%  Ci 

%  (Cx)c 

%  c. 

5 

21.5* 

1.5 

10 

15.9 

17.2 

4.5 

16.4 

15 

12.7 

13.5 

7.8 

13.0 

20 

10.5 

10.5 

10.3 

10.3 

*  +0  3. 

Continued  on  p.  4.I8 
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Fig. 10  Isotherms 
Acetone- Salts 

±1% 


Supplementary  table 

%HjO  %CaC1*  *NaC) 
eo  i.3*  to 
06  05 

0  2 

0.03  4 


Acetone 


Fig.  13  Isotherms 
Alcohols  or  acetone.  chloroform 
10.5% 

Note.  Chloroform  containing  up  to 
50%  propanol  is  «n  equilibrium 
with  pure  water. 


Alcohof  or 
Acetone 


9  Cster^  etc 


♦ 
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Fig.  16  Isotherms 
Alcohols  or  acetone:  bromides 
i  0.5% 


Alcohol  or 
Acetone 


9  Bromide 


Fig.  18  Isotherms 
Alcohols  :Variou 
±0.5% 

1.  Methanol :  Heptane 

2.  Methanol:  Hexane 


Alcohol 


3.  Ethanol 

4.  Ethanol 

5.  Ethanol 

6.  Ethanol 


Heptane 
Hexane 
l -Amyl  ether 

_  Toluene 

7.  Propanol:  Bromotoluene 
Q.  Ethanol:  Benzyl  ethyl  ethei 


Fig.ZO  Isotherms 
Acetic  acid,  epichloro  hydrin 
0  and  10°,  10  5%  higher 
temperatures  1 1  % 
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Fig.2J  Isotherms 
l  ower  alcohols:  higher  alcohols,etc  i 
i  0.5%e*cept 

Propyl:  butyl,  i-propyl:  butyl 

? 


\Ethano1  or  „ 

\  propyl  alcohol 


£  p-nitrololuene  ethanol 


Fig.  22  Isotherms 
Ethanol  :  Succinyl  nitrile 
Probable  error  ±1% 
Singular  points  ±  3%, thus: 


C2H5on 


HoO  » 


8  9  Phenol 


(jO 93 ct*yi  Au  jv  r 
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aC2M50H 


CjHjOM 


Fig.  27  Isotherms 
Ethanol:  various 
1 0.5%  except  curves  70. 19, i  1% 
*  Pinene  0* 

Mesitylene  0* 
o-Xylene  0* 
m-  Xylene  0* 

19* 

-  41° 

63* 

100* 

P-Xylene  0* 


Table  12. — ( Continued ) 


%  B 

t  = 

20°C 

1 1  =25  C° 

%c 

%  (C)c 
±  0.5 

%c. 

%  (Ci)c 

%Ci 

30 

7.2 

4.0 

5.9 

15.2 

40 

4.7 

6.0 

2.9 

19.0 

50 

2.7 

9.0 

1.2f 

23.2 

60 

1.2f 

12.0 

0.5f 

70 

0.5f 

15.5 

96.4 

0.0f 

52.4 

98 

0.0f 

46.3 

Table  12. — 

(Continued) 

%  salt 

%  B 

C,  20° 

C1(  20° 

Ci,  25° 

20 

6.0 

7.0 

6.2 

25 

3.1 

3.5 

3.2 

30 

1.3 

1  -  6  f 

1.4f 

35 

0.5 

45 

0.3 

46.3 

0.0 

52.4 

Tr. 

*  +0.3. 

t  +0.1. 

Plait-points, 

t  =  20°C:  A  = 

57.5%;  B  =  37  %;  C=5.5% 

±  1%.  A  =  69.7%;  B  =  20.0%;  Cx  =  10.3%  ±  0.5%. 

Temperature  coefficients:  dC/dT  =  — 0.06  for  15%  B;  dC/dT 
=  -0.02  for  30%  B. 
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Fig.3l  Isotherms 
Acetone  -  Phenol 


£  '%  Acetone 


Fig  33  Isotherms 
Phenolic  substances 
±0.5  % 


Table  13. — H20(A);  C3H80(B),  ji-Propyl  Alcohol;  Salts  (C) 
C  =  NaCl;  Cj  =  Na2C03;  probable  error,  0.2%  unless  other¬ 
wise  indicated 


%  B 

%  C,  25° 

%  Ci,  20° 

%  salt 

%  B 

C,  25° 

Ci,  20° 

10 

7.8* 

6.7* 

10 

8.0* 

6.3* 

15 

4.0 

4.2* 

15 

5.2* 

3.01 

20 

3.5 

3.0* 

20 

3.2 

30 

2.0 

25 

2.2 

40 

1.3 

50 

2.3 

0.7f 

60 

0.3f 

70 

0.2f 

80 

0.8 

*  ±0.3.  t  ±0.1.  t  ±0.5. 


Table  13. — ( Continued ) 

Temperature  coefficient;  dB/dT  =  — 0.08  for  9%  C. 

C  =  KF;  Ci  =  K2C03;  t  =  25°C;  probable  error,  ±0.2%  unless 
otherwise  indicated;  solutions  marked  (a),  (a);  (b),  (b);  (c),  (c) 

are  conjugate 


%  B 

%c 

%Ci 

%  salt 

%  B 

C  j 

Ci 

10 

5.7 

6.7 

10 

5.7  (b) 

6.8f 

15 

3.3 

3.8 

15 

3.1 

3.8 

20 

2.4 

2.7 

20 

1.6 

2.0 

30 

1.9 

2.1* 

25 

1.0* 

1.0* 

40 

1.6* 

1.6* 

30 

0.5* 

0.5* 

50 

1.1* 

1.0* 

40 

0.2* 

0.2* 

60 

0.8* 

0.5* 

47.6 

0.04  (c) 

70 

0.5* 

53 

0.02  (a) 

80 

0.3*(b) 

95.8 

0.02  (a) 

96.8 

0.2*(c) 

*  ±0.1. 
f  ±0.3. 

Temperature  coefficient:  dB/dT  =  —0.02  for  C  =  15%. 


Table  14. — Ii20(A);  C3H80(B),  Isopropyl  Alcohol;  Salts  (C) 
C  =  KF;  Ci  =  K2C03;  t  =  20°C;  error,  ±0.2%  unless  other¬ 
wise  indicated 


or  Tl 

/o 

%c 

%Ci 

%  salt 

%  B 

C  | 

Ci 

10 

15.5* 

17. 0{ 

20 

5.0* 

7.0 

15 

12.8* 

13.7 

25 

2.5* 

4.0 

20 

10.7* 

12.0 

30 

1.5* 

2.1 

30 

7.5f 

9.0J 

40 

6. Of 

6.2 

50 

4.5f 

4.0 

60 

4.0* 

80 

1.8 

*  ±0.5. 

t  ±  1.0. 

t  ±0.3. 

t 
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Fig. 34  Isotherms 

Triethylamine-Ether 


3°VATriethy|am,ne 

57c 


Triethylamme  Phenol - 

t  1% 


Note  Points  marked  with 
same  letter  show  conjugated 
solutions 


9  Ether  or 
Phenol 


Table  15. — H20(A);  C<iH604(B),  Succinic  Acid,  C4HioO(C), 

Ethyl  Ether 


%  B 

%c 

15° 

O 

O 

25° 

0 

7.80 

6.87 

6.00  ±  0.05 

2 

8.00 

6.97 

6.10  ±  0.05 

4 

8.11 

7.07 

6.20  ±  0.05 

6 

7.17 

6.35  ±  0.05 

8 

6.50  ±  0.05 

Mutually  saturated  solns.  of  A,  B,  and  C  in  %,  +0.05. 


Upper 

Lower 

°C 

A 

B 

C 

1  A 

B  |  C 

15 

1.40 

1.29 

97.31 

86.10 

5.68  |  8.22 

20 

1.53 

1.47 

97.00 

85.67 

7.10  7.23 

25 

1.66 

1.69 

96.35 

84.68 

8.76  |  6.56 

Solubility  of  water  in  ether  containing  less  than  above  amounts 
of  acid  is  given  by  linear  interpolation  between  above  values  and 
those  for  pure  ether:  (1.18  %  at  15°;  1.24  %  at  20  ;  1.31  %  at  25  ). 


Table  15. — ( Continued ) 

Ratio  of  %  acid  in  water  layer  to  %  acid  in  ether  layer  from 
about  1  %  in  water  layer  to  saturation,  is  given,  to  ±0.01,  by 
R  =  4.65  -  0.043a,  at  15°  1 

R  =  5.15  -  0.046a,  at  20°  >  where  a  =  %  in  water  layer 
R  =  5.65  -  0.052a,  at  25°  J 

H20(A);  C4HioO(B),  Ethyl  ether;  Salts  (C) 

C  =  NaCl;  Ci  =  NaC2H302;  error,  ±0.2  %  unless  otherwise 

indicated 


%  salt 

%  B 

C,  15° 

C,  25° 

Cl7  18° 

0 

7.8* 

6.0* 

7.2* 

2 

6.6* 

5.1* 

5.9* 

4 

5.5* 

4.2* 

4.7* 

6 

4.3* 

3.4* 

3.9* 

8 

3.5 

2.6 

3.2* 

10 

2.8 

2.0 

15 

1.5 

1.1 

20 

0.8 

0.6 

25 

0.3 

*  ±0.1. 
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Table  16.- — H20(A);  C4H80(B),  Methyl  Ethyl  Ketone;  Salts 

(C) 

C  =  NaCl;  Ci  =  KF;  t  =  20°C 


%  B 

%  C  ±  0.5 

%C 

%  B 

10 

7.5 

10 

8.0  ±0.5 

15 

3.0 

15 

4.5  ±  1 

20 

0.7 

20 

2.5  ±  1 

%  B 

%  Ci  ±  0.2 

%  Ci 

%  B 

10 

5.5 

10 

5.1  ±  0.2 

15 

2.7 

15 

2.5  ±0.2 

20 

1.0 

20 

1.0  ±  0.2 

25 

0.4 

Table  17. — H20(A);  C6Hi20(B),  Isoamyl  Alcohol;*  NaCl(C) 
Systems  conjugated  at  28°C 


Upper  ||  Lower 


%c 

%  B 

1  %c 

%  A 

0 

2.3  ±  0.1 

0 

9.8  ±0.1 

5 

1.65  ±  0.1 

8.7  ±  0.1 

10 

1.05  ±  0.1 

7.7  ±  0.1 

Table  17. — ( Continued ) 


Upper  1 1  Lower 


%  c 

%  B 

1  %  c 

%  A 

15 

0.6  ±  0.1 

6.7  ±  0.1 

20 

0.35  ±  0.05 

5.7  ±  0.1 

26.36 

0.22  ±  0.05 

0.05 

4.5 

*  Isoamyl  alcohol  contained  16  %  active  isomer. 


Table  18. — H20(A);  C6H7N(B),  Aniline;  Aniline  Salts  (C) 


100  cm3  of  aqueous  solution  of  aniline  hydrochloride  or  nitrate, 
containing  given  number  of  moles  per  1,  dissolves  tabulated  weight 
of  B  at  given  temperature;  values  may  be  0.5  g  too  high. 


Mealt/l  .  .  .  . 

. |  0.5 

|  0.75  | 

1.00  I  1.25 

|  1.50 

|  2.00 

g  B,  18°C. 

. |  4.6 

I  4.9  | 

5.3  |  5.9 

|  8.0 

|20.5 

g  B,  24°C. 

. |  4.9 

1  5.3  | 

5.7  |  6.4 

|  8.7 

t 

Table  19.- 

— H20(A);  C6Hio03(B),  Ethyl  Acetoacetate;  Salts 
(C) 

t  =  18°C;  probable  error,  0.2% 

%  NaCl. . 

0 

2  I 

4  I 

6 

%  B . 

11.1 

9.2  | 

8.0  | 

7.3 

%  NaN03. 

0 

1  4  1 

8  1 

%  B . 

11.1 

|  10.3  | 

9.6  | 

_ 
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Index 

Symbols,  units  and  conventions. 

Aqueous  systems. 

The  distributed  substance  is 
an  elementary  substance  or 
an  inorganic  compound. 

The  distributed  substance  is 
an  organic  compound. 

The  distributed  component 
is  a  dyestuff  or  a  material 
of  unknown  or  indefinite 
composition. 

Non-aqueous  systems. 

Symbols,  Units  and 
Conventions 

[A]b  (resp.  [A]c)  Equilibrium 
concentration  of  the  distrib¬ 
uted  component,  A,  in  gram- 
formula-weights  per  liter  of 
the  solution  (A  +  B),  (resp. 
the  solution  (A  +  C)). 

Ma/1b  (resp.  Ma/1c)  Gram- 
formula-weights  of  A  per  1  of 
B  (resp.  C). 

g  A /'1b  Grams  of  A  per  1  of  solu¬ 
tion  (A  +  B). 

g  A /lc  Grams  of  A  per  1  of  solu¬ 
tion  (A  +  C). 

gA/kgB  Grams  of  A  per  1000 
g  of  B. 

K  Distribution  ratio  at  t,  °C  = 
[A]c/[A]b. 

K'  Distribution  ratio  at  t,  °C  = 
1/K. 

The  pressure  is  atmospheric 
throughout. 

Where  no  limits  are  given 
under  °C,  the  constancy  of 
temperature  is  not  known. 


Matieres 

Symboles,  unitds  et  conventions. 

Systemes  aqueux. 

La  substance  distribute  est 
une  substance  elementaire 
ou  un  compose  inorganique. 

La  substance  distribute  est 
un  compost  organique. 

Le  constituant  distribut  est 
une  teinture  ou  une  matiere 
de  composition  inconnue 
ou  non  dtfinie. 

Systemes  non  aqueux. 

Symboles,  unites  et 
conventions 

[A]b  (resp.  [A]c)  Concentration 
d’tquilibre  du  constituant 
distribut,  A,  exprimte  en  mol. 
gr.  par  litre  de  solution  (A  + 

B) ,  (resp.  de  solution  (A  + 

C) ). 

Ma/1b  (resp.  MA/lc)  Mol.  gr. 
de  A  par  litre  de  B  (resp.  C). 

g  A /1b  Grammes  de  A  par  litre 
de  solution  (A  +  B). 
g  A/lc  Grammes  de  A  par  litre 
de  solution  (A  +  C). 
g  A/kg  B  Grammes  de  A  par 
1000  g  de  B. 

K  Rapport  de  distribution  a  t, 
°C  =  [A]c/[A]b. 

K'  Rapport  de  distribution  a 
t,  °C  =  1/K. 

La  pression  est  partout  la 
pression  atmosphtrique. 

Lorsqu’aucunes  limites  ne 
sont  donntes  sous  °C,  la  con- 
stance  de  la  temptrature  n’est 
pas  connue. 


Inhaltsverzeichnis 
Zeichen,  Einheiten  und  Festle- 
gungen. 

Systeme  mit  Wasser. 

Der  verteilte  Stoff  ist  ein  ele- 
mentarer  Stoff  oder  eine 
anorganische  Verbindung. 

Der  verteilte  Stoff  ist  eine 
organische  Verbindung. 

Der  verteilte  Stoff  ist  ein 
Farbstoff  oder  ein  Stoff 
unbekannter  oder  unbe- 
stimmter  Zusammenset- 
zung. 

Nichtwassrige  Systeme. 

Zeichen,  Einheiten  und 
Festlegungen 

[A]b  (bezw.  [A]c)  Die  Gleich- 
gewichtskonzentration  der 
verteilten  Komponente  A,  in 
Grammformelgewicht  pro 
Liter  der  Losung  (A  +  B) 
(bezw.  der  Losung  (A  +  C)). 
Ma/1b  (bezw.MA/lc)  Gramm¬ 
formelgewicht  von  A  pro 
Liter  von  B  (bezw.  C). 
gA/ls  Gramme  von  A  pro  Liter 
der  Losung  von  (A  +  B). 
g  A/lc  Gramme  von  A  pro 
Liter  der  Losung  (A  +  C). 
g  A/kg  B  Gramme  von  A  auf 
1000  g  von  B. 

K  Das  Verteilungsverhaltnis 
bei  der  Temperatur  t,  °C  = 
[A]c/[A]b. 

K'  Das  Verteilungsverhaltnis 
bei  der  Temperatur  t,  °C  = 
1/K. 

Drucke  immer  ein  Atmo- 
sphare. 

Wo  keine  Grenzangaben  un- 
ter  °C  sich  vorfinden,  ist  die 
Konstanz  der  Temperatur  un- 
bekannt. 
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Sistemi  acquosi. 

La  sostanza  ripartita  tra 
i  due  liquidi  e  un  ele- 
mento  o  un  composto 

inorganico .  419 

La  sostanza  ripartita  e 
un  composto  organico.  422 
II  componente  ripartito  e 
una  sostanza  colo- 
rante,  o  un  composto  di 
composizione  scono- 


sciuta  o  non  definita . .  433 
Sistemi  non  acquosi .  434 


Simboli,  unit!  e 
convenzioni 

[A]b  (o  [A]c)  Concentrazione 
di  equilibrio  del  componente 
A  ripartito,  espressa  in  nu- 
mero  di  grammiformula  per 
litro  di  soluzione  (A  +  B) 
(o  soluzione  (A  +  C)). 

Ma/1b  (o  Ma/1c)  Numero  di 
grammiformula  di  A  per  1  di 
B  (o  di  C). 

g  A/1b  Grammi  di  A  per  1  di 
soluzione  (A  +  B). 
g  A/lc  Grammi  di  A  per  1  di 
soluzione  (A  +  C). 
g  A/kg  B  Grammi  di  A  per 
1000  g  di  B. 

K  Coefficiente  di  ripartizione 
a  t,  °C  -  [A]c/[A]b. 

K'  Coefficiente  di  ripartizione 
a  f,  °C  =  1/K. 

Si  suppone  sempre  che  la 
pressione  e  quella  atmosferica. 

Quando  non  vengono  indicati 
limiti  sotto  la  notazione  °C, 
significa  che  non  si  conosce  se 
la  temperatura  era  mantenuta 
costante  o  no. 
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Aqueous  Systems 

The  C-component  is  H20  in  all 
cases 

The  A-component  (the  dis¬ 
tributed  component)  is  an  ele¬ 
mentary  substance  or  a  com¬ 
pound  whose  key  formula  does 
not  begin  with  16;  A-2&-Table, 
standard  arrangement.  The  B- 
components  are  compounds 
whose  key  formulae  begin  with 
16  and  are  in  the  (T-arrangement 
under  the  respective  A-com- 
ponents.  The  D-component, 
where  given,  is  a  solute  in  the 
aqueous  layer. 


h2o2 

B  =  CHCls,  Chloroform 

(14,  173) 

B  =  CH,I,  Methyl  iodide  (173) 
B  =  C4H802,  Ethyl  acetate 
(173)i  cf.  (I4);  at  25°C,  K  = 
4.0  ±  0.1  for  [A]b  =  0.50-0.72 
B  =  C4H802,  Propyl  formate 
(14,  173) 

B  =  C4HioO,  Isobutyl  alcohol 

(14,  173) 


B  =  C4HluO,  Ethyl  ether  (173); 


cf.  (91,  120) 

t  = 

25°C 

[A]b 

K  ±  0.1 

0.161 

9.1 

0.252 

8.8 

0.345 

8.2 

B  =  C5H12O,  Amyl  alcohol  (20> 
85,  106) 

t  =  0°C 


[A]b 

0.0115-0.0281 
0  199  -0.749 


K 

6.88+  0.05 
6.65+  0.1 


t  =  25°C 


0.094  -0.912  7.0  ±  0.1 


B  =  C5H12O,  Amyl  alcohol  (20> 
85,  106) 

D  =  Aqueous  solutions  of 
NaOH;  Na2B407j  K2B204 
B  =  C6H5NO2,  Nitrobenzene 

(14,  173) 

B  =  CeHs,  Benzene  (i4>  173) 

B  =  C6H60,  Phenol  (173) 

B  =  C6H7N,  Aniline  C73);  at 
25°C,  K  =  4.09  ±  0.05  for 
[A]b  =  0.062  -  0.114 
B  =  C7H9N,  m-Toluidine  (i  73) 
B  =  C7H1402,  Amyl  acetate 
(14,173);  at  25°C,  K  = 
13.1  ±  0.2  for  [A]b  =  0.182 
-  0.295 

B  =  C7Hi402,  Ethyl  isovalerate 

(14,  173) 


A-»  TABLE 


Systemes  aqueux 


Systems  mit  Wasser 


Le  constituant  C  est  II 20  dans 
tous  les  cas 

Le  constituant  A  (le  consti¬ 
tuant  distribue)  est  une  sub¬ 
stance  elementaire  ou  un  com¬ 
pose  dont  la  formule  cle  ne  com¬ 
mence  pas  par  16;  Table  'A-'Sb, 
arrangement  type.  Les  con- 
stituants  B  sont  des  composes 
dont  la  formule  cle  commence 
par  16  et  ils  sont  disposes  sui- 
vant  l’arrangement  <L  sous  les 
composes  A  respectifs.  Le  con¬ 
stituant  D,  represente,  lors- 
qu’il  est  donne,  un  corps  dissout 
dans  la  couche  aqueuse. 


In  alien  Fallen  is  H20  die  C- 
Komponente 

Die  A-Komponente  (die  ver- 
teilte  Komponente)  ist  ein  ele- 
mentarer  Stoff  oder  eine  Verb  in¬ 
dung  dessen  Schltisselformel 
nicht  mit  16  beginnt;  A-&- 
Tafel,  Standardanordnung.  Die 
B-Ivomponente  ist  eine  Verbin- 
dung  deren  Schltisselformel  mit 
16  beginnt,  sie  steht  unter  der 
entsprechenden  A-Komponente 
in  der  C- Anordnung.  Eine  D- 
Komponente  ist,  wenn  ange- 
geben,  ein  geloster  Stoff  in  der 
wassrigen  Schichte. 


B  =  C7H1402,  Propyl  butyrate 
(14,  173) 

B  =  C8H80,  Acetophenone  (14> 

173) 

B  =  C8Hlc02,  Isoamyl  propi¬ 
onate  (4  4>  4  73) 

B  =  C8Hi602,  Isobutyl  buty¬ 
rate  (14»  173) 

B  =  C9H7N,  Quinoline  (4  7  3) 

Cl2 


B  =  CC14  (83) 

t  =  0°C 


fA]c 

K* 

0.050 

0 . 195 

.1 

.141 

.2 

.117 

.3 

.0935 

.6 

.0775 

.9 

.0705 

*  Partial  hydrolysis. 


cio2 

B  =  CC14  (is) 

t  =  0°C 


[A]c 

K' 

0.164 

1.27  ±  0.02 

0.046 

1.21  ±  0.02 

0.0016 

1.17+0.02 

t  = 

25°C 

0.121 

1.69+0.03 

0.035 

1.66  ±  0.03 

0.0030 

1  60  ±  0.03 

B  =  CC14  (is) 

D  =  Aqueous  solutions  of 
H2S04;  KC1;  KC103 


HC1 

B  =  C4Hi„0,  Ethyl  ether  (»«); 
see  p.  400 

B  =  CeHe,  Benzene  (165.5, 

170.5,  180) 

Br2 

B  =  CC14  (81>  82>  84>  95,  122); 


cf.  (72) 

t  = 

o°c 

[A]b 

K' 

±  0.05 

0.1 

20.85 

0.5 

22.05 

1.0 

23.52 

B  =  CC14 

II 

O 

o 

p 

( Continued ) 

[A]b 

K'  ±  0.05* 

1.5 

25.00 

2.0 

26.45 

t  = 

25°C 

[A]b 

K-i 

1+ 

O 

to 

- -h 

0.04 

26.8 

0.1 

27.2 

0.5 

29.0 

1.0 

30.4 

1.5 

31.9 

2.0 

33.4 

2.5 

35.0 

3.0 

36.5 

3.5 

38.1 

t  = 

40°C 

[A]b 

cu 

+1 

M 

0.1 

30 

0.5 

31 

*  No  hydrolysis. 

t  Partial  hydrolysis.  At  25°C 
MA/kg  C  -T-  mole  fraction  of  A  in  B 
at  infinite  dilution  =  0.371  ±  0.001. 


B  =  CC14  (68>  75>  82>  95>  169) 
D  =  Aqueous  solutions  of 
HBr;  HgBr2;  HgBr2  + 
KBr;  CdBr2;  CdBr2  + 
KBr;  CaBr2;  BaBr2;  Na2- 
S04;  NaN03;  IvCl;  K2S04 
B  =  CC14  +  CS2  (mixtures) 

(67,  72) 

B  =  CS2  (72,  81);  Cf,  (8) 
t  =  25°C 


[A]b 

K'  ±  2* 

0.25 

78 

0.50 

79 

1.0 

80 

1.5 

81 

2.0 

82 

*  Partial  hydrolysis. 


B  =  CS2  (82>  136) 

D  =  Aqueous  solution  of 
KBr 

t  =  25°C 


KBr  =  He  M 


[A]b 

0.005 

0.02 

0.03 


K  ±  0.005* 
0.0696 
0.0651 
0.0621 


SlSTEMI  ACQUOSI 

II  componente  C  5  sempre 
l’acqua 

II  componente  A  (cioe  com¬ 
ponente  distribuito  tra  i  due 
liquidi)  e  un  elemento,  o  un 
composto  di  cui  la  formula 
chiave  non  comincia  con  16; 
Tabella  A-X>  deH’ordinamento 
standard.  I  componenti  B 
sono  composti  di  cui  le  formule 
chiavi  cominciano  con  16;  essi 
si  trovano  neU’ordinamento  <L 
sotto  i  rispettivi  componenti  A. 
II  componente  D,  dove  e  indi- 
cato,  e  una  sostanza  disciolta 
nello  strato  acquoso. 

B  =  CS2;  D  =  KBr 
t  =  25°C. — ( Continued ) 

KBr  =  HM 


[A]b 

K  ±  0.001* 

0.005 

0.1055 

0.02 

0.099 

0.03 

0.094 

0.04 

0.090 

0.05 

0.086 

KBr 

=  MM 

[A]b 

K  ±  0.001* 

0.005 

0.1735 

0.02 

0.167 

0.03 

0.163 

0.04 

0.159 

0.05 

0.155 

0.06 

0.151 

KBr 

=  MM 

[A]b 

K  ±  0.002* 

0.02 

0.303 

0.03 

0.298 

0.04 

0.293 

0.05 

0.288 

0.06 

0.283 

0.095 

0.271 

*  Partial  hydrolysis. 


B  =  CHBi'3,  Bromoform  (8i) 
t  =  25°C 


|A]b 

K'  ±  0.2* 

0.125 

64.7 

0.25 

65.5 

0.5 

66.7 

0.75 

67.6 

1.0 

68.2 

1.5 

68.7 

2.0 

68.8 

2.5 

68.9 

*  Partial  hydrolysis. 


B  =  C2HCl5,  Pentachloroeth- 
ane  (76) 

B  =  C2H2C14,  Tetrachloroeth- 
ane  (?6) 


420 


INTERNATIONAL  CRITICAL  TABLES 


I* 

B  =  CC14  (31,  32,  81,  99,  175) 

i  =  25°C 


[A]b 

K'  +  0.5* 

0.02 

85.1 

0.04 

85.2 

0.06 

85.4 

0.08 

86.0 

0.09 

86.4 

0.10 

87.5 

*  K'  ±  0.5  =  82.8  for  [A]b  = 
0.034  -  0.044  at  18  +  0.02°C;  = 
56.7  for  g  A/kg  B  =  0.023  -  0.051  at 
25°C. 


B  =  CC14  (31.  68,  75,  101,  169) 
D  =  Aqueous  solutions  of 
HgCl2;  HgBr2;  Hgl2  +  KI; 
Cal2;  Bal2;  Srl2;  KI  + 
starch;  K2C204 
B  =  CC14  (32) 

D  =  Aqueous  solution  of 
KI;  at  18  ±  0.02°C,  K'  = 
0.00115  ±  0.00001  for  [A]B 
=  0.03 

B  =  CCI4  +  C7H8  (mixtures) 
(29) 

D  =  Aqueous  solution  of  KI 
B  =  CS2  (29,  31,  37,  81)  ;c/.  (8) 

t  =  25°C 


[A]b 

K'  ±  5 

0.1 

586 

0.2 

590 

0.3 

601 

0.4 

614 

0.5 

629 

0.6 

646 

*  Partial  hydrolysis. 


B  =  CS2  (82,  119,  169) 

D  =  Aqueous  solutions  of 
Znl2;  Znl2  +  KI;  Cdl2  + 
KI;  Nil*;  Lal3;  Srl2;  Na2- 
S04;  NaN03;  C2H5OH 
B  =  CS2  (82);  Cf.  (27) 

D  =  Aqueous  solution  of  KI 
t  =  25°C 
KI  =  J^M 


IA]b 

K  +  0.0003 

0.1 

0.0364 

0.2 

0.0323 

0.3 

0 . 0290 

0.4 

0.0264 

0.5 

0.0242 

0.6 

0.0224 

KI  = 

KeM 

[A]b 

K  ±  0.0005 

0.05 

0.0750 

0.1 

0.0703 

0.2 

0.0626 

0.3 

0.0564 

0.4 

0.0513 

0.5 

0.0472 

0.6 

0.0437 

B  =  CS2;  D  =  KI 
t  =  25°C. — ( Continued ) 


KI  =  y8  M 


[A]b 

K  +  0.001* 

0.02 

0.153 

0.05 

0.148 

0.1 

0.139 

0.2 

0.124 

0.3 

0.112 

0.4 

0.102 

0.5 

0.094 

0.6 

0.087 

0.7 

0.080 

KI  = 

=  MM 

[A]b 

K  ±  0.002* 

0.02 

0.300 

0.05 

0.291 

0.1 

0.276 

0.2 

0.249 

*  Partial  hydrolysis. 


B  =  CS2  +  CCI4  (mixtures) 

(67,  71) 

B  =  CS2  +  CC14  (mixtures) 

(29,  67,  72) 

D  =  Aqueous  solutions  of 
Bal2;  KI 

B  =  CS2  +  CHCL  (mixtures) 

(29) 

D  =  Aqueous  solution  of  KI 
B  =  CS2  +  CoHg  (mixtures) 

(29) 

D  =  Aqueous  solution  of  KI 
B  =  CS2  +  C7H8  (mixtures) 
(29) 

D  =  Aqueous  solution  of  KI 
B  =  CS2  +  Petroleum  ether, 
B.  P.,  83-85°  (mixtures)  (29) 
D  =  Aqueous  solution  of  KI 
B  =  CHBrj,  Bromoform  (»i) 
t  =  25°C 


g  A/1b 

K'  +  5* 

30 

434 

60 

467 

90 

493 

120 

510 

150 

532 

*  Partial  hydrolysis. 


B  =  CHCL,  Chloroform 

D  =  C3H8O3,  Glycerol  + 
H20  (mixtures)  (63,  67,  72) 
B  =  CHCL,  Chloroform  (72); 
at  25°C,  K'  =  131+2  for 
[A]b  =  0.02-0.17,  with  par¬ 
tial  hydrolysis 

B  =  CHCL  +  CeHe  (mixtures) 

(29) 

D  =  Aqueous  solution  of  KI 
B  =  C2C14,  Tetrachloroethyl- 
ene  (76) 

B  =  C2HC13,  Trichloroethyl¬ 
ene  (76) 

B  =  C2HC16,  Pentachloro- 
ethane  (76) 

B  =  C2H2C14,  Tetrachloro- 
ethane  (76) 


B  =  C4H802,  Ethyl  acetate  (35) 
D  =  Aqueous  solution  of  KI 
B  =  C5Hi20,  Amyl  alcohol  (69); 

at  25°C,  K'  =  230  +  20  for 
[A]b  =  0.00127  -  0.00278, 
with  partial  hydrolysis 
B  =  C6H120,  Amyl  alcohol  (69) 
D  =  Aqueous  solution  of  KI 
B  =  CeHeNCL,  Nitrobenzene 
(32);  at  18  ±  0.02°C,  K'  = 
173  +  3  for  [A]b  =  0.033  - 
0.333 

B  =  C6H6N02,  Nitrobenzene 

(S3) 

D  =  Aqueous  solution  of  KI 
B  =  C6H6  +  C7H8  (mixtures) 

(29) 

D  =  Aqueous  solution  of  KI 
B  =  CeHe  +  Petroleum  ether, 
B.  P.,  83-85°  (mixtures)  (29) 
D  =  Aqueous  solution  of  KI 


B 

=  C 

L()Hl2, 

Tetralin  (77) 

t 

= 

25°C 

[A]b 

K'  +  10 

0 

.1 

370 

0 

2 

347 

0 

3 

335 

0 

4 

325 

B 

=  c 

oHis, 

Decahydronaph- 

thalene  (77) 

t 

= 

25°C 

[A]b 

K'  +  0.5 

0 

03 

67.0 

0 

04 

62.2 

0 

05 

59.6 

SO, 

B 

=  CHCL, 

Chloroform  (42» 

96,  1 

02) 

t 

= 

0°C* 

[A]b 

K  ±  0.05 

0 

05 

1.42 

0 

.1 

1.12 

0 

2 

1.05 

0 

4 

1.00 

0 

.7 

0.98 

t 

= 

20°C 

0 

05 

1.39 

0 

1 

1.20 

0 

2 

1.06 

0 

4 

0.98 

0 

7 

0.94 

1 

1 

0.92 

*  At  0C 

C,  K 

_  r 

>.7  +  0.2  for  [A]b  = 

0.000932. 

B  =  C6H6,  Benzene  (46) 

D  =  Aqueous  solutions 
of  NaOH;  KOH 


H2S 

B  =  C6Ho,  Benzene  (56);  at 
25°C,  K  =  0.167  +  0.005 
for  [A]b  =  0.072-0.108 


H2S  +  HCN  (mixtures) 
B  =  CeHe,  Benzene  (56) 


H; 

so4 

B 

=  C6Hi20 

) 

Amyl  alcohol 

(117) 

t 

= 

25°C 

[A]b 

K'  +  0.0001 

0.0001 

0.0052 

0.0003 

0.0062 

0.0006 

0.0072 

0.0012 

0.0084 

0.0017 

0.00915 

TeCl4 

B 

=  c4h10o 

,  Ethyl  ether  (4 1 3) 

N 

2O3 

B 

=  CHCL, 

Chloroform  (142) 

f 

= 

o°c 

[A]b 

K  +  0.1 

0.0265 

0.9 

0.0125 

1 .0 

0.0055 

1.3 

NH3 

B 

=  CC14  (7 

4, 

155,  158) 

t 

= 

25°C 

[A]b 

K'  +  0.0001 

0.01 

0.0047 

0.03 

0.0059 

0.05 

0.00715 

0.07 

0.00835 

B 

=  CHBr3, 

Bromoform  (74» 

155,  158) 

t 

= 

25°C 

[A]b 

K'  +  0.001 

0.05 

0.026 

0.2 

0.035 

0.3 

0.041 

0.4 

0.047 

B 

=  CHCL, 

Chloroform  (G  7, 

30,  36,  37, 

62,  109,  148,  155) 

t 

= 

25°C 

[A]b 

•  K  +  0.2* 

0.01 

24.5 

0.05 

23. 1 

0.1 

21.8 

0.2 

19.7 

0.4 

16.6 

0.6 

14  2 

0.8 

12.40 

1.0 

11.10 

1.2 

10.15 

*  At  2°C,  K 

= 

38.5  ±  1  for  [A]b/1b 

cf. 

=  0.017;  at 

18 

JC,  K  =  28.0  +  0.5 

for 

[A]b  =  0.0015 

K  from  15  - 

35°C  for  solns. 

ca 

.  0.01  molal 

is  given  by  the 

equation  : 

K(  =  28.2  -  0.37 

(t 

-  15). 

B 

=  CHCL 

C1 

30,  36,  37,  38, 

62,  148) 

D  =  Aqueous  solutions  of 
various  salts 


B  =  CHCL  +  C5Hi20,  Amyl 
alcohol  (mixtures)  (67»  71) 

B  =  C4Hk,0,  Ethyl  ether  (,0°); 
cf.  (8) 
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B  —  C4H10O. — ( Continued ) 

t  = 

20°C 

[A]o 

K  ±  2 

0.01 

160 

0.005 

204 

B  =  C5H12O,  Amyl  alcohol 
(69);  cf.  (i58);  at  20°C,  K'  = 
0.145  ±  0.005  for  [A]B  = 
0.0122-0.455 


N2H4,  Hyd  razine 
B  =  CcH6,  Benzene  (58);  from 
13  -  15°C,  K  =  75  ±  5  for 
[A]b  =  0.011-0,057 

HN03 

B  =  C4H10O,  Ethyl  ether  (12, 
13,  86,  149);  cfm  (165) 

t  =  25°C 


[A]b 

K 

0.0005 

80  ±2 

0.001 

66  ±2 

0.002 

53  ±  1 

0.005 

35  ±  1 

0.01 

28.5  ±0.5 

0.03 

17.0  ±  0.5 

0.05 

13.5  ±  0.2 

0.07 

11.6  ±  0.2 

0.09 

11.0  ±0.2 

B  =  C4H10O,  Ethyl  ether  (i©«) 
D  =  Aqueous  solutions  of 
various  nitrates  alone  and 
with  the  addition  of  HC1, 
H2SO4  and  H3PO4 

SbCl3 

B  =  C4H1(jO,  Ethyl  ether  ("3) 
D   HC1 

AsCls 

B  =  C4H10O,  Ethyl  ether  (H3) 
D  =  HC1 _ 

As203 

B  =  C6Hi20,  Amyl  alcohol  (4); 
at  25°C,  K  =  5.49  ±  0.05  for 
[A]b  =  0.0083-0.0324 
B  =  C5H12O,  Amyl  alcohol  (4) 
D  =  Aqueous  solution  of  H3- 
BQ3 

As2S3  (colloidal)  (22) 

B  =  C4H10O,  Ethyl  ether 

For  HCN  and  other  com¬ 
pounds  of  carbon,  see  p.  422. 

SnCl4 

B  =  C4IU0O,  Ethyl  ether  (U3) 
D  =  HC1 

B  =  C8H10,  Xylene  (153,  154) 


Wt.  % 

°C 

Cl  in 

K 

(A.5H20  +  B) 

66 

0.08 

504  ±  10 

80 

0.17 

228  ±  10 

97.5 

0.33 

122  ±  5 

111 

0.68 

59  ±  5 

(A.4H20  +  B) 

66 

0.92 

45  ±  2 

B  —  C8Hu,. — ( Continued ) 


°C 

wt.  % 

Cl  in 

K 

(A.4II2O 

+  B). — ( Continued ) 

80 

1.55 

27  ±  2 

100 

2.51 

17  ±  1 

111 

3.23 

13  ±  1 

(A.3H20  + 

B) 

80 

9.95 

4.3  ±0. 1 

94 

9.32 

4.6  ±0. 1 

100 

10.56 

4.1  ±0.1 

111 

10.03 

4.2  ±0. 1 

GaCl3 

B  =  C4H10O, 

Ethyl  ether 

(160.5) 

D  =  HC1 

t  =  20.0°C 

Md/1 

K'* 

2.0 

0.035  ±  0.003 

3.0 

0.21  ±0.01 

4.0 

8.5  ±0.1 

5.0 

57  ±2 

5.45 

75  ±3 

6.0 

42  ±2 

7.0 

10.0  ±0.3 

8.0 

2.0  ±0.1 

*  100  mg  Ga 

as  GaCl3  in  50  cm3 

HC1  of  varying 

concentration  and 

50  cm3  ether. 

ZnCl2 

B  =  C4H10O,  Ethyl  ether 

D  =  HC1  (I43) 

CdCl2 

B  =  C6Hi20,  Amyl  alcohol  (74) 

Cdl2 

B  =  C4H10O,  Ethyl  ether  (39) 

t  = 

30°C 

[A]b 

K  ±  0.1 

0.01 

6.1 

0.02 

5.8 

0.05 

5.3 

0.10 

4.9 

0.15 

4.65* 

0.20 

4.49* 

*  ±  0.05. 

B  =  C6H120,  Amyl  alcohol  (39» 

74) 

t  = 

25°C 

[A]b 

K  ±  0.05 

0.03 

1.36 

0.05 

1.21 

0.1 

1.09 

0.2 

1.03 

0.5 

1.05* 

1.0 

1.2* 

1.5 

1.3* 

t  = 

30°C 

[A]b 

K  ±  0.02 

0.03 

1.70 

0.05 

1.53 

0.1 

1.39 

0.2 

1 ,24f 

0.5 

1 . 13  f 

1.0 

1  lit 

*  +  0.1. 

t  ±  0.01. 

HgCl2 

B  =  CHCI3,  Chloroform  (62) 

B  =  C4H10O,  Ethyl  ether  (62, 
159,  160);  cf_  (113,  152); 

from  0-25°C,  K  =  0.42  ± 
0.02  for  (A]b/1b  =  0.01-0.02; 
0-17°C,  K  =  0.30  +  0.05  for 
[A]b  =  0.3-0. 5 

B  =  C4H10O,  Ethyl  ether  (113) 
D  =  HC1 

B  =  C6H6,  Benzene  (97);c/.(62) 


t  = 

25°C 

[A]b 

K  ±  0.05 

0.001 

11.97 

0.005 

12.31 

0.010 

12.73 

0.015 

13.16 

0.020 

13.58 

0.025 

14.01 

t  = 

40°C 

0.001 

10.82 

0.005 

11.16 

0.010 

11.61 

0.015 

12  05 

0.020 

12.49 

0.025 

13.03 

C6H6  (98, 

14  7) 

D  =  Aqueous  solutions  of 
NaCl;  KC1 

B  =  C7H8,  Toluene  (43>  63> 

111);  c/.  (16,  62,  97) 

t  =  25°C 


[A]b 

K  ±  0.2* 

0.001 

10.8 

0.005 

11.2 

0.01 

11.4 

0.02 

11.5 

0.31 

12.7 

*  From  0-50°C,  K  =  11.6  +  0.3 
for  [A]b  =  0.005. 


B  =  C7H8,  Toluene  (43>  141) 

D  =  Aqueous  solutions  of 
ZnCl2;  Hg(N03)2 

B  =  Ci0H12,  Tetralin  (77) 

HgBr2 

B  =  CeHe,  Benzene  (147);  at 
25°C,  K  =  0.89  ±  0.01  for 
[A]b  =  0.0035-0.194 

B  =  CeHe,  Benzene  (147) 

D  =  Aqueous  solution  of  KBr 

HgU 

B  =  CeHe,  Benzene  (147) 

D  =  Aqueous  solution  of  Ivl 
Hg(CN)2 

B  =  C4H10O,  Ethyl  ether  (147) 
D  =  Aqueous  solution  of 
KCN _ 

CuCl2 

B  =  C4H10O,  Ethyl  ether  (113) 
D  =  HC1 _ 

AgC104 

B  =  CeHe,  Benzene  (78);  at 
25°C,  K  =  46000  ±  5000  for 
fA]B  =  <0.0000506 


AgN03 

B  =  C6H7N,  Aniline  (54.5) 


t  =  16  ±  1°C 

[A]b 

K' 

0.05 

71  ±  5 

0.10 

90  ±  3 

0.20 

106  ±  2 

0.90 

173  ±  2 

HAuC14 

B  =  C4H10O,  Ethyl  ether  (H3); 
40  Wt.  %  of  A  in  C  removed 
by  single  extraction  with  B 
B  =  C4H10O,  Ethyl  ether  (H3) 
D  =  HC1;  98  Wt.  %  of  A 
removed  by  single  extrac¬ 
tion  from  10  %  D 

IrCl4 

B  =  C4H10O,  Ethyl  ether  (113) 
B  =  C4H10O,  Ethyl  ether  (H3) 
D  =  HC1 


PtCl4 

B  =  C4H10O,  Ethyl  ether  (i  1 3) 
B  =  C4H10O,  Ethyl  ether  (H3) 
D  =  HC1 


PdCl2 

B  =  C4Hi0O,  Ethyl  ether  (113) 
B  =  C4Hi0O,  Ethyl  ether  (113) 
D  =  HC1 


FeCl3 

B  =  C4H10O,  Ethyl  ether  (113) 
D  =  HC1 

Fe(CNS)3  (63);  cf.  (62) 


B  =  C4H10O,  Ethyl  ether 


°C 

[A]b 

K 

0 

0.0167 

0.53* 

10 

0.0128 

0  99* 

20 

0.0091 

1.8| 

25 

0.00025 

13. 9J 

0.001 

6.9§ 

0.002 

4.8|| 

0.005 

2.7|| 

0.01 

1.8|[ 

30 

0 . 0059 

3. 311 

35 

0.0048 

4 . 3  § 

*  +  0.05. 

t  +  0.2. 
t  +  1.0. 

§  ±  0.5. 

II  +  0.1. 

H  +  0.3. 

B  =  C4H10O,  Ethyl  ether  (63) 
D  =  HNQ3 _ 

NiClo 

B  =  C4Hi0O,  Ethyl  ether  (113) 
D  =  HC1 _ 

Cr(CNS)3 

B  =  C4H10O,  Ethyl  ether  (63') 


°C 

[A]b 

K 

0 

0 . 0092 

0.77* 

8 

0.0085 

0.91* 

20 

0 . 0072 

1.24f 

30 

0 . 0059 

1.72t 

*  ±  0.02. 

t  +  0.05. 


422 


INTERNATIONAL  CRITICAL  TABLES 


Cr(CNS)3.3H2Q,  Chromitrihy- 
drotri  thiocyanate 
B  =  C4H10O,  Ethyl  ether  (10) 

Cr(CNS)4.2H20,  Chromidihy- 
drotetrathiocyanate 
B  =  C4H10O,  Ethyl  ether  QQ) 

Cr(CNS)6.H20,  Chromihy- 
dropentathiocyanate 
B  =  C4HI0O,  Ethyl  ether  (IQ) 

H3BOs 

B  =  CS2  +  C6Hi20,  Amyl  alco¬ 
hol  (mixtures)  (67>  72) 

B  =  C5H12O,  Amyl  alcohol 
(112);  cf.  (2);  at  15°C,  K  = 
3.37  ±  0.02  for  [A]B  =  0.085 
-0.264;  at  25°C,  K  =  3.34 
±  0.05  for  [A]b  =  0.008- 
0.086;  at  35°C,  K  =  3.31  ± 
0.05  for  [A]b  =  0.044 
B  =  C5Hi20,  Amyl  alcohol  (2) 
D  =  Aqueous  solution  of  KF 


The  A-components  (the  dis¬ 
tributed  substances)  are  com¬ 
pounds  whose  key  formulae 
begin  with  16;  the  d-arrange- 
ment.  Under  each  A-compo- 
nent  the  B-components  are 
likewise  in  the  d-arrangement, 
liquids  of  indefinite  composition 
(oils,  etc.)  being  placed  at  the 
end  in  alphabetical  order.  The 
C-component  is  H20. 

The  D-component,  where 
given,  is  a  solute  in  the  aqueous 
layer. 

HCN 


B  =  CeHe,  Benzene  (62>  63);  cf. 

(58) 


°C 

10s  Ma/1b 

K 

6 

3.25 

1.92| 

7 

14.8* 

3.9* 

10 

3.55 

1 .72* 

16 

3.63 

1 .63* 

20 

15.4* 

3.7* 

25 

3.75 

1.55* 

*  105  [A]B-  t  ±  0.05.  t  +  0.2. 


CHCL 

B  =  Olive  Oil  (26,  121);  K  = 


CH20,  Formaldehyde 
B  =  CHCI3,  Chloroform  (74) 
t  =  25°C 


[A]b 

K'  +  0.001 

0.05 

0.025 

0.1 

0.031 

0.3 

0.054 

0.5 

0  073 

0  7 

0.089 

AlBr3 

B  =  C6H6,  Benzene  (ios.5) 
B  =  C7H8,  Toluene  (ios.5) 


LiCl 

B  =  C5H12O,  Amyl  alcohol  (39> 
41) 

t  =  25-30°C 


[A]b 

K 

0 

003 

216 

±5 

0 

01 

162 

±5 

0 

02 

119 

±3 

0 

03 

98 

±3 

0 

05 

67 

i  2 

0 

1 

45 

±2 

0 

2 

28 

5+1 

0 

3 

20 

5+1 

0 

5 

13 

5+1 

1 

0 

9 

0 

1+ 

0 

1 

5 

7 

5+0 

B  =  C5H12O. — ( Continued ) 
t  =  24.90°C  (20.5) 


[A]b 

0.00015 

0.00030 

0.00045 

0.00060 

103  K' 
3.0+0.05 
3.1+0.05 

3.2+0. 1 

3. 3+0.1 

NaOH 

B  =  C4Hi0O,  Isobutyl  alcohol 

(177) 

t  = 

25°C 

[OHic 

Kr  +  O.O53 

0.000076 

0.000019 

0.000152 

0 . 000025 

NaCl 

B  =  C4H10O,  Ethyl  ether  («8) 
D  =  Aqueous  solution  of 
acetic  acid 

NaCoH30, 

B  =  C4H10O  (88) 

D  =  Aqueous  solution  of 
acetic  acid 


NaC7H503,  Salicylate 
B  =  Olive  oil  (64);  at  15°R, 
K'  =0.1  +  ?  for  g  A/1b  = 
1.56 


KOH 

B  =  C4Hi0O,  Isobutyl  alcohol 
(177);  at  25°C  and  [OH-]c  = 
0.000146,  K'  =  0.0438  ± 
0.065 


KI 

B  =  C6H5NO2,  Nitrobenzene 
(32);  at  25°C,  K  =  5450  ± 
100  for  [A]b  =  0.00111 
B  =  C6Il60,  Phenol  (134);  at 
18°C,  K  =  13  ±  1  for 
g  A/100  cm3  =  0.52-2.09 


K2CO(CNS)4 

B  =  C2H0O,  Ethyl  alcohol  (3-4) 

I  componenti  A  (le  sostanze 
distribuite  tra  i  due  liquidi) 
sono  composti  di  cui  la  formula 
chiave  comincia  con  16;  ordi- 
namento  d.  Sotto  ciascun 
componente  A  i  componenti  B 
sono  disposti  pure  secondo 
l’ordinamento  d;  i  liquidi  di 
composizione  non  definita  (olii, 
etc.)  sono  messi  alia  fine  in 
ordine  alfabetico.  II  com¬ 
ponente  C  e  l’acqua. 

II  componente  D,  quando  e 
indicate,  e  una  sostanza  dis- 
ciolta  nello  strato  acquoso. 


B  =  C4Hi0O. — ( Continued ) 
t  =  26.3°C  (129.5) 


[A]b 

K' 

0.05 

0.35  +  0.01 

0.10 

0.36  ±  0.01 

0.20 

0.37  ±  0.01 

0.30 

0.374  +  0.005 

0.40 

0.384  +  0.005 

0.50 

0.393  +  0.005 

B  =  C6H6,  Benzene  (17);  cf. 

(57,  59,  87,  94)  ;  see  als0  p  4Q0 


t  =  25  ±  0.03°C 


[A]b 

K  +  5 

0.012 

286 

0.015 

267 

0.020 

245 

0.025 

226 

0.035 

195 

B  =  C7H8,  Toluene  (59) 

B  =  C8Hio,  Xylene  (59) 

B  =  Cottonseed  oil  (59) 

B  =  Kerosene  (59) 

CH40,  Methyl  alcohol 
B  =  Olive  oil;  K'  =  0  02^(25) 
B  =  Cottonseed  oil  (179) 


d-TABLE 


Les  constituants  A  (les  sub¬ 
stances  distributes)  sont  des 
composes  dont  la  formule  cle 
connnence  par  16;  arrangement 
d.  Sous  chaque  constituant 
A,  les  constituants  B  sont  de 
ineme  disposes  suivant  l’ar- 
rangement  d;  les  liquides  de 
composition  non  definie  (huiles, 
etc.)  etant  places  a  la  fin  dans 
l’ordre  alphabetique.  Le  con¬ 
stituant  C  est  H2O. 

Le  constituant  D,  represente, 
lorsqu’il  est  mentionne,  un 
corps  dissout  dans  la  couche 
aqueuse. 

B  =  C4H10O,  Ethyl  ether  (63) 


°C 

103  [A]b 

K  +  0.3 

0 

6.8 

8.5 

10 

6.3 

9.2 

20 

6.3 

9.2 

B  =  C5H12O,  Amyl  alcohol  (74) 
f  =  25°C 


[A]b 

K'  +  0.1 

1.0 

3.05 

3.0 

2.05 

5.0 

1.5 

8.0 

1.2 

CH2O2,  Formic  acid 
B  =  CC14  (39) 

B  =  CS2  (39) 

B  =  CHBr3,  Bromoform  (59) 

B  =  CHCh,  Chloroform  (165); 
cf.  (I49);  at  25  ±  0.5°C, 
K'  =  0.031  +  0.001  for  [A] B 
=  0.001 

B  =  C4Hi0O,  Ethyl  ether  (5> 

156);  cf'  (26,  53,  129,  135, 
1 49) ;  see  also  p.  400 


Die  A-Komponente  (die  ver- 
teilte  Komponente)  ist  eine 
Verbindung,  deren  Schliissel- 
formel  mit  16  beginnt;  die  d- 
Anordnung.  Unter  jeder  A- 
Komponente  steht,  gleichfalls 
in  der  d-Anordnung,  die  B- 
Komponente.  Flussigkeiten 
unbestimmter  Zusammenset- 
zung  (Ole,  etc.)  befinden  sich 
am  Ende  in  alphabetischer 
Reihenfolge.  Die  C-Kompo- 
nente  ist  H20. 

Eine  D-Ivomponente  ist, 
wenn  angegeben,  der  geloste 
Stoff  in  der  wassrigen  Schichte. 


=  c4h10o 

— ( Continued ) 

t  =  15.0°C  (129.5) 

[A]b 

K' 

0.05 

0.40  +  0.02 

0.10 

0.41  +  0.02 

0.20 

0.43  +  0.015 

0.30 

0.44  +  0.015 

0.40 

0.45  +  0.01 

0.50 

0.46  +  0.01 

t  =  18 

O 

O 

(M 

O 

d 

+1 

[A]b 

K'  +  0.005 

0.02 

0.374 

0.05 

0.383 

0.10 

0.393 

0.20 

0.406 

0.40 

0.427 

0.60 

0.446 

t  =  25 

±  0.5°C 

[A]b 

IC  +  0.01 

0.002 

0.35 

0.005 

0.38 

0.009 

0.41 

0.013 

0.44 
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CH5N,  Methylamine 
B  =  CHC13,  Chloroform  (109); 
Cf.  (155) 


°c 

103[A]b 

K  ±  0.05 

18* 

9.53 

8.49 

25 

15.7 

7.98 

32.35 

19.7 

5.99 

*  ±  0.005. 

B  =  C4H10O,  Ethyl  ether  (456); 

at  25  ±  0.5°C,  K'  =  0.113  ± 

0.003  for 

[A]b  =  0.0006  - 

0.0039 

B  =  C5H12O,  Amyl  alcohol  (69) 

B  =  CgHio,  Xylene  (155) 

C2HC1302,  Trichloroacetic  acid 

B  =  C4H10O,  Ethyl  ether  (456) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.05 

0.001 

0.48 

0.005 

1.05 

0.010 

1.48 

0.015 

1.81 

B  =  C5H10,  Amylene  (i15> 149) 

B  =  CeHe, Benzene  (42>!  1 5, 1 49) 

t  = 

18°C 

[A]b 

K 

0.0005 

107  ±  2 

0.0007 

91  +  2 

0.0012 

75  ±  1 

0.0018 

64  ±  1 

0.003 

52.0  ±  0.5 

0.007 

35.0  +0.3 

0.015 

24.2  ±  0.3 

0.04 

15.5  ±  0.2 

0.10 

9.6  ±0.1 

0.15 

7.5  ±  0.1 

t  = 

22°C 

0.015 

22  ±  1 

0.04 

14.8  ±  0.5 

0  10 

9.2  ±  0.5 

0.15 

7.0  ±  0.2 

0.25 

5.1  ±  0.2 

0.40 

4.3  ±  0.2 

C2H2C1202  Dichloroacetic  acid 

B  =  C4H10O,  Ethyl  ether  (156) 

t  =  25 

±  0.5°C 

[A]b 

K' 

0.002 

1.04  ±  0.04 

0.005 

1.49  ±  0.04 

0.01 

1.99  ±  0.08 

0.015 

2.32  ±  0.08 

0.025 

2.68+0.08 

B  =  CeHe,  Benzene  (42>  58) 

t  =  13-15°C 

[A]b 

K 

0.03 

22  ±2 

0.06 

19  ±2 

0.09 

18  ±2 

t  =  18 

±  0.05°C 

0.0005 

66  ±  1 

0.001 

51.5  ±  1 

0.002 

43  ±  1 

0.005 

34.3  ±  0.5 

0.01 

27.2  ±  0.5 

C2H2O4,  Oxalic  acid 
B  =  C4H10O,  Ethyl  ether  (21> 
127,  155).  (8,  49,  149,  156) 


t  = 

15°C 

[A]b 

K 

0 

0041 

17 

± 

2 

0 

01 

14 

± 

1 

0 

02 

12 

6 

± 

0 

5 

0 

03 

11 

8 

± 

0 

5 

t  =  25 

±  0.01°C 

0 

0454 

100 

± 

5 

0 

O3I68 

61 

± 

2 

0 

03465 

42 

± 

1 

0 

0041 

21 

7 

± 

0 

5 

0 

01 

16 

8 

± 

0 

2 

0 

02 

14 

9 

± 

0 

2 

0 

03 

13 

9 

± 

0 

2 

t  = 

27°C 

0 

0023 

19 

± 

3 

0 

01 

17 

± 

1 

0 

02 

14 

9 

± 

0 

5 

0 

03 

13 

8 

± 

0 

5 

0 

04 

13 

1 

± 

0 

5 

0 

06 

12 

1 

± 

0 

5 

B  =  C4H10O,  Ethyl  ether  -+ 
CsHnO,  Amyl  alcohol  (mix¬ 
tures)  (71) 

B  =  C4H10O,  Ethyl  ether  (49> 
127) 

D  =  Aqueous  solutions  of 
H2SO4;  NH4CI;  (NH4)2- 
C2O4J  Na2C204 

B  =  C6H120,  Amyl  alcohol  ("69, 

158) 

t  =  20°C 


[A]b 

K'  ±  0.007 

0.01 

0.231 

0.025 

0.281 

0.05 

0.326 

0.15 

0.403 

0.225 

0.423 

C2H3Br02,  Bromoacetic  acid 
B  =  CHCh,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8H10,  Xylene  (155) 

C2H3CIO2  Chloroacetic  acid 
B  =  CC14  (73,  155) 
t  =  25°C 


[A]b 

0.2 

0.4 

0.6 

K'  ±  0.01 
0.20 

0.36 

0.52 

B  =  CS2  (73) 
t  = 

25°C 

[A]b 

103K' 

0.05 

7.1  ±0.2 

0.10 

9. 7+0. 2 

0.15 

13.1+0.3 

0.20 

17.8  +  0.3 

B  =  CHBr3,  Bromoform  (73> 
155) 

t  =  25°C 


B  =  CHBr3. 

— ( Continued ) 

[A]b 

102K' 

0.15 

3. 1+0. 3 

0.4 

5. 2+0. 3 

0.8 

8. 7+0. 5 

1.2 

12.4+0.5 

B  =  CHCI3,  Chloroform  (73> 

155, 156) 

t  = 

25°C 

103[A]b 

103K' 

0.625 

14.6+0.7 

1.25 

18.3+0.7 

2 

20.4+0.7 

4 

25.0+0.7 

6 

29.0+0.7 

25 

50.5  +  1 

50 

57  ±1 

100 

63  ±3 

200 

68  ±3 

300 

70  ±3 

500 

77  ±3 

750 

101  ±3 

B  =  C4H10O,  Ethyl  ether  (63> 

143, 156) 

t  = 

18°C 

[A]b 

K' 

0.02 

1.99 

0.05 

2.18 

0.1 

2.32 

0.3 

2.57 

0.6 

2.70 

1.2 

2.81 

t  = 

25°C 

0.002 

1.16  ±  0.05 

0.005 

1.40  ±  0.05 

0.01 

1.6  ±0.1 

0.015 

1.7  ±0.1 

0.02 

1.8  ±0.1 

B  =  C4H10O,  Ethyl  ether  (63, 

143) 

D  =  Aqueous  solutions  of 

H2SO4;  NaC2H2C102 

B  =  C6H6,  Benzene  (58,  70,155) 

t  =  13-15°C 

[A]b 

K'  ±0.001 

0.02 

0.025 

0.03 

0.0255 

0.04 

0.027 

0.05 

0.028 

t  = 

25°C 

0.02 

0.026 

0.03 

0.029 

0.04 

0.0305 

0.05 

0.032 

0.1 

0.036 

0.2 

0.039 

0.3 

0.0425 

0.4 

0.051 

B  =  C7H8,  Toluene  (™>  4 55) 

t  = 

25°C 

[A]b 

103K' 

0.01 

19.4  ±  0.4 

0.05 

25.7  ±  0.4 

0.1 

27.8+0.4 

0.2 

32.8+0.5 

B  =  C7H8.- 

— ( Continued ) 

t  =  25°C.— 

-( Continued ) 

[A]b 

103K' 

0.3 

39.0  ±  0.5 

0.5 

55.0  ±  0.5 

C2H3Br302,  Bromal  hydrate 
(6,  108) 

B  =  Olive  oil  at  room  temp., 
K'  =  0.67  ±  0.05 


C2H3Cl302,  Chloral  hydrate 
B  =  C4H10O,  Ethyl  ether  (63) 


°C 

[A]b 

K  ±  0.002 

0 

0.764 

0.233 

10 

0.764 

0.233 

20 

0.766 

0.235 

30 

0.766 

0.236 

B  =  Cells,  Benzene  (18) 
B  =  CyHs,  Toluene  (63) 


°C 

[A]b 

K  ±  1 

0 

0.011 

74.5 

10 

0.011 

64.5 

20 

0.015 

58.0 

B  =  Ohve  oil  (6.  107,  108,  11 8) 


°C 

g  A/kg  B 

102K' 

3 

0.8 

5.3  ±  0.5 

Room 

22+2 

30 

2.7 

24+2 

C2H4CI2,  Ethylene  chloride 
B  =  Ohve  oil  (2S);  at  room 
temp.,  K'  =  60  ±  5 


C2H4OS,  Thioacetic  acid 
B  =  C4H10O,  Ethyl  ether  (486) 

C  >H402,  Acetic  acid 
B  =  CCI4  (73>  145,  155);  c/. 

(171) 

t  =  25°C 


[A]b 

K'  ±  0.003 

0.25 

0.060 

1.0 

0.106 

2.0 

0.172 

3.0 

0.243 

4.0 

0.315 

B  =  CC14  + 

CS2  (mixtures) 

(67,  71) 

B  =  CS2  (73»  145);  Cf.  O74) 

t  = 

25°C 

[A]b 

K'  ±  0.001 

0.5 

0.043 

0.6 

0.049 

0.7 

0.055 

0.8 

0.061 

0.9 

0.0675 

1.0 

0.0735 

B  =  CHBr3,  Bromoform  (73> 
145,  155) 

t  =  25°C 


[A]b 

K' 

0.5 

0.103  ±  0.003 

1.0 

0.132  ±  0 . 003 

2.0 

0.198  ±  0.005 

3.0 

0.270  ±  0.005 

4.0 

0.35  ±0.01 
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C2H4O2. — (Continued) 


B  =  CHCI3,  Chloroform  (3  4, 


73, 

139,  145 

,  155); 

cf 

(28 

149, 

171) 

t  = 

20°C 

[A]b 

Iv 

0 

002 

36 

2 

± 

0 

2 

0 

004 

31 

2 

± 

0 

2 

0 

006 

27 

7 

± 

0 

2 

0 

008 

25 

25 

± 

0 

1 

0 

010 

23 

5 

± 

0 

1 

0 

012 

22. 

1 

± 

0 

1 

0 

02 

18 

55 

± 

0 

1 

0 

04 

14 

05 

± 

0 

1 

0 

06 

11 

95 

± 

0 

05 

0 

08 

10 

60 

± 

0 

05 

0 

10 

9 

68 

± 

0 

05 

0 

12 

8 

94 

± 

0 

05 

0 

14 

8 

36 

± 

0 

05 

0 

16 

7 

84 

+ 

0 

03 

0 

18 

7 

43 

± 

0 

03 

0 

20 

7 

10 

+ 

0 

03 

0 

22 

6 

82 

± 

0 

03 

t  = 

25°C 

0 

03 

15 

92 

+ 

0 

05 

0 

04 

14 

36 

± 

0 

05 

0 

06 

12 

33 

± 

0 

05 

0 

08 

10 

98 

± 

0 

05 

0 

10 

10 

02 

± 

0 

05 

0 

12 

9 

32 

+ 

0 

04 

0 

14 

8 

77 

± 

0 

.04 

0 

16 

8 

29 

+ 

0 

.04 

0 

18 

7 

.86 

± 

0 

.03 

0 

20 

7 

.50 

± 

0 

.03 

0 

.22 

7 

.19 

± 

0 

.03 

0 

.24 

6 

.94 

± 

0 

.03 

0 

26 

6 

.73 

± 

0 

.03 

0 

.4 

5 

.55 

± 

0 

.05 

0 

.7 

4 

.45 

± 

0 

.1 

1 

.0 

3 

.8 

± 

0 

.1 

1 

.5 

3 

.2 

± 

0 

.1 

2 

.0 

2 

.8 

± 

0 

.1 

2 

.5 

2 

.6 

± 

0 

.1 

3 

.0 

2 

.4 

± 

0 

.1 

3 

.5 

2 

.25 

+ 

0 

.1 

4 

.0 

2 

.2 

± 

0 

.1 

B  =  CHCR,  Chloroform  (34, 

45,  139) 

D  =  Aqueous  solutions  of 
HC1;  H2SO4;  HN03;  NH4- 
N03;  Ba(N03)2;  LiNOs; 
NaCl;  NaC2H302;  IvCl; 
KC103;  KC104;  K2SO4; 

NaOH,  and  the  following 
acids  separately:  citric, 
malic,  succinic,  tartaric 
B  =  C4H8O2,  Ethyl  acetate 

(I71) 

B  =  C4H10O,  Ethyl  ether  (62» 

88,  100,  103);  cf_  (8,  55,  63, 
110,  127,  149,  156,  171);  v% 
also  p.  400 


B  =  C4IL0O. 

— ( Continued ) 

[A]b* 

K  ±  0.02 

0°Cf 

5°Cf 

0.02 

1.85 

1.90 

0.05 

1.82 

1.87 

0.10 

1.79 

1.83 

0.20 

1.72 

1 .76 

0.40 

1.61 

1.64 

0.60 

1.52 

1.55 

0.80 

1.45 

1.47 

[A]b 

K  ± 

0.01 

10°C 

15°C 

0.02 

1.99 

2.055 

0.05 

1.955 

2.015 

0.10 

1 .91 

1.965 

0.20 

1.83 

1.89 

0.40 

1.72 

1.775 

0.60 

1.62 

1.675 

0.80 

1.53 

1.59 

20°C 

25°C 

0.02 

2. 

10 

2.15 

0.05 

2.055 

2.12 

0.10 

2.005 

2.06 

0.20 

1.93 

1.985 

0.40 

1. 

SI 

1.87 

0.60 

1. 

71 

1.77 

0.80 

1. 

62 

1.675 

t  = 

18°C 

[A]b 

Iv 

±  0.01 

0.05 

2.03 

0.10 

1.98 

0.25 

1.87 

0.50 

1.735 

0.75 

1.625 

1.0 

1.53 

1.5 

1.385 

2.0 

1.29 

2.5 

1.21 

3.0 

1.15 

3.5 

1.10 

4.0 

1 .06 

4.5 

1.03 

°C 

[A]b 

K  ±  0.0 

7.5 

0. 

918 

1.45 

12 

0. 

881 

1.52 

13 

0. 

345 

1.76 

27 

0. 

325 

1.94 

*  At  0  ±  0.2°C,  K  =  2.03  +  0.02 
for  [A]b  in  M/1  of  solvent  =  0.000709; 
at  25°C,  K  =  2.21  ±  0.02,  for  [A]b  in 
M/1  of  solvent  =  0.000665. 

f  At  0  and  5°C,  probable  error, 
+  1-2°C. 

B  =  C4H10O,  Ethyl  ether  (88> 
89,  90,  100,  103);  cf _  (63) 

D  =  Aqueous  solutions  of 
ethyl  alcohol;  MgCl2; 
MgS04;  BaCl2;  NaCl; 
NaBr;  Na2S04;  NaN03; 
KC1;  KBr;  KI;  K2S04; 
KN03;  acetates  of  the 
following:  NH4,  Pb+,  Zn, 
Cd,  Hg++,  Ag,  Cu++,  Fe++, 
Fe+++,  Co,  Ni,  Cr+++,  Al, 
La,  Mg,  Na,  K 

B  =  C6H12O,  Amyl  alcohol  (69> 

145,  158);  c/.  (171) 


B  =  C6H120. — ( Continued ) 


°C 

[A]b 

K'  ±  0.01 

20 

0.6 

0.92 

25 

0.8 

0.93 

B  =  C6H6N02,  Nitrobenzene 

(171) 


= 

C’cIIc,  Benzene 

(17, 

62, 

70, 

92,  145); 

cf.  (18> 

47 

87, 

94, 

114,  149,  171) 

) 

V. 

also 

P- 

400 

l  =  15-16°C 

[A]b 

Iv 

0 

184 

14.3 

± 

0 

1 

0 

050 

23.8 

± 

0 

2 

0 

0041 

55.1 

± 

0 

3 

0 

0018 

60.7 

± 

0 

8 

0 

00042 

80.1 

± 

1 

t  =  25 

±  0.03° 

C 

3 

11 

3.580 

± 

0 

005 

2 

69 

4.016 

± 

0 

005 

1 

46 

5.95 

+ 

0 

01 

t  = 

25°C 

1 

09 

6.93 

± 

0 

01 

0 

739 

8.26 

± 

0 

01 

0 

614 

8.87 

± 

0 

01 

0 

486 

9.76 

± 

0 

03 

0 

256 

12.9 

± 

0 

03 

0 

224 

13.29 

± 

0 

05 

0 

158 

16.4 

± 

0 

05 

0 

1015 

18.30 

± 

0 

05 

0 

0714 

21.15 

± 

0 

1 

0 

0443 

25.9 

± 

0 

1 

0 

0165 

38.4 

± 

0 

2 

0 

0125 

42.5 

± 

0 

2 

At 

6°C,  Iv 

=  59.5 

± 

1, 

for 

[A]b  in  moles  per  1  of  solvent  = 
0.000032;  at  18.5°C,  K  =  54.5 
±  1,  for  [A]b  in  moles  per  1  of 


solvent  =  0.000036. 


B  =  C6H6,  Benzene  (47) 

D  =  Aqueous  solution  of 
NaC2H302 

B  =  C7H6O  Benzaldehyde  (171) 
B  =  C7H8,  Toluene  (70,  145, 
155);  c/.  (171) 

t  =  25°C 


[A]b 

102Iv' 

0.01 

2.00  ±  0.02 

0.1 

4.40+0.05 

0.3 

7.02  ±  0.08 

0.5 

8.7  ±0.1 

0.7 

10.1  ±0.1 

1.0 

11.95  ±  0.1 

1.3 

13.6  ±0.1 

B  =  C8H10,  0- Xylene  (70,  145) 

t  = 

25°C 

[A]b 

Iv' 

0.1 

0.048  ±  0.001 

0.3 

0.066  ±  0.001 

0.6 

0.088  ±  0.003 

1.0 

0.114  ±  0.003 

1 .5 

0.146  ±  0.005 

2.0 

0.173  ±  0.005 

2.5 

0.200  ±  0  005 

B  =  CgHio,  »i-Xylene  (70>  145) 
t  =  25°C 


[A]b 

K' 

0.02 

0.0222+0.0005 

0.1 

0.041  ±0.001 

0.2 

0.053  ±0.001 

0.3 

0.062  ±0.001 

0.4 

0.069  ±0.001 

0.6 

0.083  ±0.001 

0.8 

0.095  ±0.001 

1.0 

0.106  ±0.001 

B  =  C8Hio,  p-Xylene  (79,  145) 

t  = 

25°C 

[A]b 

K' 

0.1 

0.0550+0.0005 

0.5 

0.078  ±0.001 

1.0 

0.109  ±0.001 

1.5 

0.141  ±0.001 

2.0 

0.172  ±0.001 

2.3 

0.191  ±0.001 

B  =  C10H12,  Tetralin  (77) 

t  = 

25°C 

[A]b 

K 

0.04 

48  ±2 

0.1 

36  ±2 

0.2 

28  ±  1 

0.4 

19.9  ±  0.5 

0.7 

14.5  ±  0.5 

1.0 

12.0  ±  0.5 

B  =  CioHis,  Decalin  (77) 

t  = 

25°C 

[A]b 

K 

0.05 

106  ±  2 

0.10 

81  ±  2 

0.15 

66  ±  1 

0.20 

56  ±  1 

0.25 

49  ±  1 

B  =  Cottonseed  oil  (59) 

B  =  Kerosene  (59) 

B  =  Kerosene  (24) 

D  =  Aqueous  solutions  of 
CaCl2;  KC1 

B  =  Petroleum  ether  (171) 

C.H4O3,  Glycollic  acid 
B  =  C4H10O,  Ethyl  ether  029); 
at  15°C,  K  =  32  ±  1;  at  26°C, 
Iv  =  38  ±  1 


C2Hc,0,  Ethyl  alcohol 

B  =  CCI4  (19);  v.  also  p.  400; 
at  25°C,  Iv'  =  0.0244  ± 
0.0005,  for  [A]b  =  0.0097- 
0.0553 

B  =  CS2  (19);  v.  also  p.  400; 
at  25°C,  K'  =  0.0143  ± 
0.0005  for  [A]b  =  0.0059- 
0.222 

B  =  C4Hii)0,  Ethyl  ether;  v. 
p<  401 

B  =  CelRBr,  Bromobenzene 
(19);  v.  p.  401 

B  =  C6H6,  Benzene  (110);  cf. 
(18);  v.  also  p.  401 
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B  =  CeH6. —  ( Continued ) 
t  =  25°C 


g  A/1b 

Iv  +  0.05 

50 

1.02 

100 

1.14 

150 

1.26 

200 

1.37 

B  =  Cottonseed  oil  (179) 


B  =  Olive  oil  (107,  108,  121) 


°C 

g  C/kg 

K' 

A  +  B 

+  0.005 

3 

0.8 

0.026 

30 

1.4 

0.047 

C2H7N,  Ethylamine 
B  =  CHCL,  Chloroform  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  +  0.05 

0.0015 

0.35 

0.005 

0.50 

0.01 

0.62 

0.02 

0.77 

B  =  C4H10O,  Ethyl  ether  (i  56) ; 
at  25  ±  0.5°C,  K'  =  0.172  ± 
0.005  for  [A]b  =  0.00045- 
0.0025 


B  =  C7H8,  Toluene  (i<>9) 


°C  +  0.005 

[A]b 

Iv  +  0.05 

18 

0.00295 

26.09 

25 

0.00565 

19.13 

32.35 

0.0127 

14.77 

B  =  C8HI0, 

Xylene  (i 

55) 

C2H7N,  Dimethylamine 
B  =  CHC13,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (166); 
at  25  ±  0.5°C,  K'  =  0.231 
for  [A]b  =  0.00033-0.00305 


B  =  C7H8,  Toluene  O09) 


°C  +  0.005 

[A]b 

K  +  1 

18 

0.0037 

23 

25 

0.0058 

19 

32.35 

0.0077 

13 

B  =  C8H10, 

Xylene  (155) 

C2H8C1N,  Dimethylamine 


hydrochloride 

B  =  CHCL,  Chloroform  (74) 
C3H3NO2,  Cyanoacetic  acid 
B  =  C4H10O,  Ethyl  ether  (62) 


°C 

[A]b/1 

solvent 

K 

0 

0.00050 

1.66  +  0.03 

10 

0.00042 

2.16  ±  0  03 

21 

0.00035 

2.73+0.05 

30 

0.00033 

3.16  ±  0.05 

B  =  C6H6,  Benzene  (62) 

°C 

[A]b/1 

solvent 

K  +  1 

6 

0.00023 

59 

25 

0 . 00022 

69 

C3H4Br202,  1,  2-Dibromo- 
propionic  acid 

B  =  CHCI3,  Chloroform  (155) 
B  =  C4Hi0O,  Ethyl  ether  (156) 
B  =  CsHio,  Xylene  (155) 


C3H4O3,  Pyruvic  acid 
B  =  CHCI3,  Chloroform  (155) 
B  =  C4PIioO,  Ethyl  ether  (156) 
B  =  C8Hio,  Xylene  (I55) 


C3H4O4, 

Malonic  acid 

B 

II 

O 

W 

0 

O 

Ethyl  ether  (2 1  , 

155);c/.  (i 

40 

,  156) 

t  =  25 

t  0.01°C 

[A]b 

K  +  0.2 

0.003 

12.1 

0.005 

11.7 

0.010 

11.1 

0.013 

10.9 

C 

3H5Br02,  1 

-Bromopropionic 

acid 

B 

=  chcl, 

Chloroform  (i55) 

B 

=  c4h10o, 

Ethyl  ether  (156) 

B 

=  CgHin,  Xylene  (155) 

c3h6io2, 

2-Iodopropionic 

acid 

B 

=  CHCL, 

Chloroform  (15S) 

B 

=  C4H10O, 

Ethyl  ether  (156) 

B 

=  C8H10,  Xylene  (155) 

c3h6 

3, 

Acetone 

B 

=  CC14  (74> 

76,  158) 

t 

25°C 

[A]b 

Iv'  +  0.01 

0.1 

0.45 

0.5 

0.52 

1.0 

0.59 

1.5 

0.66 

2.0 

0.72 

B 

=  CHCL, 

Chloroform  (74» 

76);  v.  also 

P 

400 

t 

= 

25°C 

[A]b 

K'  +  0.2 

0.2 

5.2 

1.0 

4.6 

2.0 

3.8 

3.0 

3.1 

B 

=  c2cl, 

Tetrachloroethyl- 

ene  (76) 

B 

=  CiHCL, 

Trichloroethyl- 

ene  (76) 

B 

=  C2HC16, 

Pen  tachloro- 

ethane  (76 

) 

B 

=  C2H2C1 

1, 

Tetrachloro- 

ethane  (76 

) 

B 

=  C6H6,  Benzene  (™,  i58); 

cf.  (424);  v.  also  p.  401 

t 

= 

25°C 

[A]b 

K'  ±  0.02 

0.4 

0.94 

0.7 

0.96 

1.2 

1.00 

1.6 

1.03 

2.0 

1.06 

2.4 

1.09 

B  =  C6H6,  Benzene  (124) 

D  =  Aqueous  solutions  of 
LiCl;  NaCl;  KC1 
B  =  C7H8,  Toluene  (63);  v. 
also  p.  401 


B  =  C7H8. — ( Continued ) 


°C 

[A]b 

K  +  0.1 

0 

0.0173 

2.1 

10 

0.0165 

2.1 

20 

0.0165 

2.05 

30 

0.0165 

1.95 

B  =  Olive  oil  (107);  cf.  (25); 
at  3°C,  K'  =  0.145  +  0.01 
for  g  A/1b  =  5. 0-6.1;  at 
30°C,  K'  =  0.23  ±  0.02  for 
g  A/1b  =  7. 2-8. 7 


C3H602,  Propionic  acid 


B  =  CHCI3,  Chloroform  (155); 


cf.  (149) 

t  =  25 

±  0.5°C 

[A]b 

Iv'  ±  0.005 

0.0005 

0.141 

0.0010 

0.159 

0.0015 

0.171 

0.0020 

0.182 

B  =  C4HX0O,  Ethyl  ether  (156); 


cf.  (149);  v.  also  p.  401 


t  =  25 

+  0.5°C 

[A]b 

K'  ±  0.04 

0.001 

1.31 

0.002 

1.38 

0.005 

1.47 

0.008 

1.52 

B  =  C4Hi0O,  Ethyl  ether  (88> 

89) 

D  =  Aqueous  solutions  of 
MgCl2;  NaCl;  KNOs;  K 
propionate 

B  =  CgH6,  Benzene  (17);  cf. 
(87,  149);  v,  also  p.  401 
t  =  25  ±  0.03°C 


[A]b 

K 

0 

0223 

6 

91 

+ 

0 

03 

0 

0343 

5 

57 

+ 

0 

03 

0 

0778 

3 

98 

+ 

0 

02 

0 

128 

3 

25 

+ 

0 

02 

0 

276 

2 

34 

± 

0 

01 

0 

644 

1 

646 

+ 

0 

005 

1 

002 

1 

398 

+ 

0 

005 

2 

710 

1 

033 

+ 

0 

003 

3 

556 

1 

002 

+ 

0 

.003 

B  =  CgHio,  Xylene  (155) 

B  =  Cottonseed  oil  (59) 

C3H602,  Ethyl  formate 
B  =  Olive  oil;  K'  =  4  +  1 
(121)  


C3H6O3,  Lactic  acid 
B  =  CHCI3,  Chloroform  (155) 
t  =  25  ±  0.5°C 


[A]b 

Iv'  ±  0.0007 

0.0005 

0.0168 

0.0007 

0.0185 

0.0010 

0.0203 

0.0015 

0.0219 

0.0018 

0.0226 

B  =  C4H10O,  Ethyl  ether  (127, 

129,  156) 


B  =  C4H10O 

— ( Continued ) 

t  =  15-27 

.  5°C  (127) 

[A]b 

K  +  ? 

0.01 

12.2 

0.05 

11.3 

0.10 

10.6 

0.15 

10.0 

0.20 

9.4 

t  =  25  + 

0.5°C  (156) 

0.001 

6.1 

0.005 

5.6 

C3H7N,  Allylamine  (15  5) 

B  =  CsHio,  Xylene _ 

C3H7NO2,  Urethane 
B  =  Olive  oil  (6.  i»8.  n8);  cf. 
(121);  at  room  temp.,  K'  = 
0,135  +  0.01  for  g  A/1b  =  3.9 
C3H80,  w-Propyl  alcohol 
B  =  Cottonseed  oil  (i 7  9) 

B  =  Olive  oil;  Iv'  =  0.1  (121) 
C3H80,  Isopropyl  alcohol 
B  =  Olive  oil;  K'  =  0.36  + 
0.03  (25)  


C3H9N,  Propylamine 
B  =  C7Hs,  Toluene  (1") 


°C  ± 

[A]b 

K  +  0.05 

0.005 

18 

0.0174 

5.44 

25 

0.0091 

4.47 

32.35 

0.0178 

3.31 

B  =  C8H10,  Xylene  (15  5) 


C3H9N,  Trimethylamine 
B  =  CHCI3,  Chloroform  (iss) 
B  =  C4H10O,  Ethyl  ether  (63> 
156) 


_ 

0°C 

[A]b 

K'  ±  0.02 

0.0082 

0.15 

t 

= 

10°C 

0.0124 

0.25 

< 

= 

20°C 

0.0178 

0.40 

t  = 

25 

±  0.5°C 

0.001 

0.66 

0.003 

0.67 

0.005 

0.68 

0.010 

0.71 

t 

= 

30°C 

0.023 

0.57 

=  c6h6, 

Benzene  (70> 

5  5  )  i 

at  25°C, 

E 

+1 

O 

IO 

d 

II 

0.02 

for  [A]b  = 

0. 

03-0.59 

=  C7H8, 

Toluene  (63, 

°9); 

Cf.  (62) 

i 

= 

25°C 

[A]b 

K 

0.0002 

4.7  ±  0 

3 

0.0005 

3.5  +  0 

3 

0.001 

3.1  +  0 

2 

0.002 

2.6  +  0 

.1 

0.005 

2.4  ±  0 

.1 

0.01 

2.35  ±  0 

.1 

0.02 

2.3  ±  0 

.1 

0.04 

|  2.25+0 

.1 
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C  3H9  N . — -  ( Continued ) 

B  =  C7H8. — ( Continued ) 


°c 

K 

10 

4.5  ±0.15 

20 

2.9  ±  0.1 

30 

1.95+0.1 

40 

1.35  ±  0.05 

60 

0.76  ±  0.03 

90 

0.47  ±  0.03 

B  =  CsHio,  Xylene  (15  5) 

C4H4Br204,  1, 

2-Dibromosuc- 

cinic  acid 

B  =  C4H10O,  Ethyl  ether  (21); 
at  25  ±  0.01°C,  K  =  0.059  ± 
0.001  for  [A]b  =  0-531 
C4H4N2,  Succinonitrile 
B  =  CHCla,  Chloroform  (63) 
B  =  CHCL,  Chloroform  (63) 

D  =  Aqueous  solutions  of 
HC1;  KOH;  KC1 _ 

C4H4O4,  Fumaric  acid 
B  -  C4H10O,  Ethyl  ether  (21> 
ise);  c/.  (140) 

t  =  25  ±  0.5°C 


[A]b 

K 

0 

001 

1 

7 

± 

0 

1 

0 

002 

1 

4 

± 

0 

1 

>0 

<N 

II 

±  0 

01c 

C 

0 

005 

1 

1 

+ 

0 

1 

0 

01 

0 

90 

± 

0 

05 

0 

02 

0 

82 

± 

0 

05 

0 

03 

0 

79 

± 

0 

05 

C4H4O4,  Maleic  acid 


B  =  C4HioO,  Ethyl  ether  (21> 

155);  c/.  (140,  156) 

t  =  25  ±  0.01°C 


[A]b 

K 

0 . 00023 

23.7  ±0.5 

0.00057 

17.8  ±  0.5 

0.001 

15.5  ±  0.2 

0.003 

11.9  ±0.2 

0.005 

10.9  ±0.1 

0.01 

9.65  ±  0.1 

C4H5Br04,  Bromosuccinic  acid 
B  =  C4H10O,  Ethyl  ether  (21> 
156) 

B  =  C8H10>  Xylene  (*55) 
C4H5CI3O2,  Trichlorobutyric 
acid 

B  =  C6Hio,  Amylene  (115>  149) 
B  =  C6H6,  Benzene  (42>  “5, 

149) 

c4h6o  2,  a-Crotonic  acid 
B  =  CHCI3,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8H10,  Xylene  (155) 

C4H604,  Succinic  acid 
B  =  CHCla,  Chloroform  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.0005 

0.00015 

0.0110 

0.0003 

0.0143 

0.0006 

0.0176 

0.0010 

0.0201 

B  =  C4H10O,  Ethyl  ether  (21. 
51,  127,  155,  156);  cf_  (8, 

140,  149) 


t  =  0  ±  0.01°C 


[A]b 

K  ±  0.05 

0.001 

4.83 

0.002 

4.71 

0.003 

4.62 

0.005 

4.52 

0.015 

4.44 

t  = 

15°C 

[A]b 

K  ±  0.03 

0.015 

6.30 

0.03 

6.23 

0.05 

6.14 

0.08 

6.02 

t  = 

20°C 

0.015 

6.98 

0.03 

6.92 

0.05 

6.84 

0.08 

6.74 

0.10 

6.67 

t  =  25 

1+ 

O 

b 

0 

O 

0.0005 

8.49* 

0.001 

8.13* 

0.002 

7.87* 

0.003 

7.80* 

t  = 

25°C 

0.015 

7.74 

0.03 

7.67 

0.05 

7.57 

0.08 

7.45 

0.10 

7.36 

*  ±  0.08. 

B  =  C6Hi20,  Amyl  alcohol  (69> 

158) 

t  = 

20°C 

[A]b 

K'  ±  0.015 

0.035 

0.690 

0.2 

0.650 

0.35 

0.615 

B  =  C10H22O,  Amyl  ether  (i49) 

C4H606,  Malic  acid 
B  =  C4H10O,  Ethyl  ether  (12  7); 
cf.  (8);  at  15°C,  K  =  63  ± 
2  for  [A]b  =  0.009-0.016; 
at  25.5°C,  K  =  71  ±  2  for 
[A]b  =  0.002-0,017 

C4H606,  Tartaric  acid 
B  =  C4Hi0O,  Ethyl  ether  (i27) ; 

cf.  (8.  149»  156) 


[A]b 

K 

15°C 

±  5 

27°C 

0.002 

216 

266 

0.004 

209 

253 

0.007 

198 

234 

C4H7CI3O2,  1,  1,  2-Trichloro- 
butyraldehyde  hydrate 
B  =  Olive  oil;  at  room  temp., 
IC  =  1.6  +  0  1  (6.  108) 

C4H80,  Methyl  ethyl  ketone 
B  =  Olive  oil  (2  5);  IC  =  2.3 
±  0.2 


C4H802,  n-Butyric  acid 
B  =  CHCL,  Chloroform  (155) 
t  =  25  ±  0.5°C 


[A]b 

IC  ±  0.02 

0.0005 

0.47 

0.0007 

0.50 

0.0010 

0.53 

0.0015 

0.55 

0.0022 

0.56 

B  =  C4Hi0O,  Ethyl  ether  (156) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.2 

0.0015 

4.2 

0.003 

4.5 

0.006 

4.9 

0.010 

5.1 

0.014 

5.3 

B  =  C4H10O,  Ethyl  ether  (89) 
D  =  Aqueous  solution  of 


NaCl 

B  =  C6H6,  Benzene  (i7>  57); 
cf.  (87.  9 4) 

t  =  13-15°C 


[A]b 

K 

0 

15 

0 

.77 

± 

0 

03 

0 

20 

0 

68 

± 

0 

03 

0 

25 

0 

61 

± 

0 

03 

0 

30 

0 

56 

± 

0 

03 

t  =  25 

± 

0.03° 

C 

0 

025 

1 

725 

± 

0 

01 

0 

05 

1 

235 

± 

0 

01 

0 

10 

0 

.930 

± 

0 

005 

0 

15 

0 

.788 

± 

0 

005 

0 

20 

0 

.697 

± 

0 

003 

0 

25 

0 

.635 

± 

0 

003 

0 

30 

0 

591 

± 

0 

003 

0 

50 

0 

.473 

± 

0 

003 

1 

0 

0 

388 

± 

0 

003 

2 

0 

0 

33 

± 

0 

02 

3 

0 

0 

31 

± 

0 

02 

4 

0 

0 

34 

± 

0 

02 

B  =  C8Hio,  Xylene  (15  5);  at 
25  ±  0.5°C,  K'  =  0.158  ± 
0.005  for  [A]b  =  0.0007- 
0.0013 

B  =  Cottonseed  oil  (59) 

B  =  Kerosene  (24) 

D  =  Aqueous  solutions  of 
CaCl2;  KC1 _ 

C4H8O2,  Isobutyric  acid 
B  =  CCL  (158) 

B  =  CHCI3,  Chloroform  (149. 
155) 

B  =  C4Hl0O,  Ethyl  ether  (156) 
B  =  CeHe,  Benzene  (8  7,  9  4, 

149,  158) 

B  =  C7H8,  Toluene  (158) 

B  =  C8H10,  Xylene  (155) 

C4H8O2,  Ethyl  acetate 
B  =  CeHe,  Benzene  (i 2 4) ;  at 
20°C,  K'  =  12.20  ±  0.05  for 
g  A/lc  =  0.8-2. 5 
B  =  CeHs,  Benzene  (12  4,  125) 
D  =  Aqueous  solutions  of 
NH4CI;  NH4NO3; 


(NH4)2S04;  MgS04;  LiCl; 
Li2S04;  NaCl;  Na2S04; 
NaN03;KCl;K2S04;KN03; 
Glycerol;  Dextrose;  Sucrose 
B  =  Olive  oil  (2  5);  at  room 
temp.,  IO  =  1.8  ±  0.2 
B  =  Petroleum  ether,  B.  P.,  90- 

110°  (124) 

B  =  Petroleum  ether,  B.  P.,  90- 

110°  (124) 

D  =  Aqueous  solutions  of 
NaCl;  Sucrose 

C4H803,  1  (2)-Hydroxybutyric 
acid 

B  =  C4H10O,  Ethyl  ether  (156) 
C4H806,  3,  4,  5-Trihydroxybu- 
tyric  acid 

B  =  Olive  oil  (H);  at  25°C, 
IC  =  0.025  ±  0.002,  calcu¬ 
lated  from  separate  solu¬ 
bilities 

C4H9NO2,  Methylurethane 
B  =  Olive  oil  (6>  1°®);  at  room 
temp.,  K'  =  0.04  ±  0.01 
C4H10O,  Isobutyl  alcohol 
B  =  Cottonseed  oil  (i 79) 

B  =  Olive  oil  (121);  IG  = 
6  +  1 _ 

C4H10O,  ierb-Butyl  alcohol 
B  =  Olive  oil  (6);  at  room 
temp,,  IC  =  0,175  +  0.01 


C4H11N,  n-Butylamine 
B  =  C4H10O,  Ethyl  ether  (156) 
t  =  25  ±  0 . 5°C 


[A]b 

0.001 

0.002 

0.003 

K'  ±  0.03 
0.90 

1.00 

1.07 

B  =  CgHio,  Xylene  (155) 

t  =  25 

±  0 . 5°C 

[A]b 

IC  ±0.02 

0.0005 

0.52 

0.001 

0.61 

0 . 002 

0.70 

0.003 

0.75 

0.004 

0.78 

C4H11N,  Isobutylamine 
B  =  C8H10,  Xylene  (iss) 

C4H11N,  Diethylamine 
B  =  CC14  (158) 

B  =  CHC13,  Chloroform  (155) 
t  =  25  ±  0  5°C 


[A]b 

IC  ±  0.08 

0.001 

2.18 

0.002 

2.50 

0.005 

3.09 

0.01 

3.61 

0.02 

4.23 

B  =  C2H4C12,  Ethylene  chlor¬ 
ide  (158) 


B  =  C4H9Br,  n-Butyl  bromide 
(158) 

B  =  C4Hi0O,  n-Butyl  alcohol 

(158) 
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B  =  C4H10O,  Isobutyl  alcohol 

(1S8) 

B  =  C4H10O,  Ethyl  ether  (ise); 
at  25  ±  0.5°C,  K'  =  0.71  ± 
0.02  for  [A]b  =  0.00044- 
0.0063 

B  =  C5H12O,  Amylalcohol  58) 
B  =  C6H3CI3,  1,  3,  4-Trichloro- 
benzene  (158) 

B  =  C6II4CI2,  o-Dichloroben- 
zene  (158) 

B  =  CeFRBr,  Bromobenzene 


(4  58) 

B  =  C6H6,  Benzene  (158) 

t  =  25 

+  0.5°C 

[A]b 

K'  +  0.02 

0.002 

0.61 

0.005 

0.69 

0.009 

0.76 

B  =  C7H8,  Toluene  (109) 


°C 

[Ala 

K 

+  0.005 

+  0.005 

18 

0.0230 

2.141 

25 

0.0223 

1.596 

32.35 

0.1104 

1.094 

B  =  C8H10,  Xylene  (iss) 
t  =  25  +  0.5°C 


[A]b 

K'  +  0.02 

0.0005 

0.37 

0.001 

0.43 

0.002 

0.50 

0.004 

0.56 

0.008 

0.59 

B  =  C8Hi80,n-Butyl ether  (158) 
B  =  CsHisO,  sec.-Octyl  alcohol 

(158) 

B  =  CnHieO,  Isoamyl  phenyl 
ether  (158) 

B  =  Paraffin  oil  (158) 

B  =  Petroleum  ether,  B.  P., 
145-155°  (158) 


C5H5N,  Pyridine 
B  =  CHCI3,  Chloroform  (155) 
t  =  25  +  0.5°C 


[A]b 

K'  +  0.3 

0.0013 

5.6 

0.003 

8.1 

0.005 

9.2 

0.010 

10.6 

0.017 

11.2 

B  =  CeHe,  Benzene  (62>  15S* 
178.5);  cf.  (58) 


t  =  25°C 


Ma/1b 
0.000271 
0 . 000546 
0.001 
0.002 
0.004 


K 

0.41  ±  0.02 
0.38  ±  0.02 
0.35  +  0.01 
0.34  ±  0.01 
0.34  +  0.01 


B  =  C7H8, Toluene  (63,i55);c/. 


I149) 

t  =  25°C 


[A]b 

0.001 

0.006 


K 

0.70  +0.08 
0.56  +0.04 


B  =  C7H8:  25°C. — ( Continued ) 


[A]b 

K 

0.011 

0 

51 

+ 

0 

02 

0.025 

0 

48 

+ 

0 

01 

0.08 

0 

461 

+ 

0 

005 

0.12 

0 

456 

+ 

0 

005 

B  =  CgPIio,  Xylene  (155);  at 
25  +  0.5°C,  K'  =  1.92  + 
0.06  for  [A]b  =  0.0019-0.019 
C5H604,  Itaconic  acid 
B  =  C4H10O,  Ethyl  ether  (21) 
C6H803,  Levulinic  acid 
B  =  CHCI3,  Chloroform  (155) 
B  =  C4IE0O,  Ethyl  ether  (156) 
B  =  C8H10,  Xylene  Q5S) 

C6H804,  Glutaric  acid 
B  =  CHCI3,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (21> 
155,  156) 


C5H10O2,  Valeric  acid 
B  =  CHCI3,  Chloroform  (155) 
t  =  25  +  0.5°C 


[A]b 

K'  +  0.08 

0.001 

1.93 

0.002 

2.23 

0.003 

2.39 

0.005 

2.55 

B  =  C4H10O,  Ethyl  ether  (156); 

at  25  +  0.5°C,  K'  =  13.5  + 

0 . 5  for  [A]b 

=  0.001-0.0057 

B  =  CeHe,  Benzene  (17) 

t  =  25 

+  0.03°C 

[A]b 

Iv  +  0.003 

0.0292 

0.466 

0.0481 

0.370 

0.08 

0.295 

0.2 

0.196* 

0.3 

0.164* 

0.445 

0.137* 

0.929 

0 .0989 f 

1.4 

0.08211 

1.848 

0  0734f 

*  +  0.001. 

t  ±  0.0005. 

B  =  C8H10,  Xylene  (*55) 

t  =  25 

+  0.5°C 

[A]b 

K'  +  0.03 

0.001 

0.63 

0.003 

0.89 

0.007 

1.18 

0.012 

1.39 

C5Hi0O2,  Isovaleric  acid 
B  =  CHCh,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C4H10O,  Ethyl  ether 

D  =  Aqueous  solution  of 
NaCl  (89) 

B  =  CeHe,  Benzene  (87) 

B  =  C8Hiq,  Xylene  (155) 

C5H10O4,  Monacetin 


B  =  Olive  oil  (6>  i°7>  i°8) 


°C 

g  A/kg  B 

K'  +  0.02 

3 

0.023 

0.1 

Room 

0.06 

36 

0.016 

0.07 

C3H12CIN,  e-Chloroamylamine 


B  =  C2H2C14, 

Tetrachloroeth- 

ane  (54) 

B  =  C6H5N02, 

Nitrobenzene 

(54) 

B  =  CeHe,  Benzene  (54) 

CjHnN,  Piperidine 

B  =  CHCI3,  Chloroform  (155) 

t  =  25 

+  0.5°C 

[A]b 

K'  +  0.1 

0.0008 

2.0 

0.0015 

2.35 

0.003 

2.9 

0.004 

3.1 

0.005 

3.35 

0.006 

3.55 

B  =  C4II10O,  Ethyl  ether  (156) 

t  =  25 

±  0.5°C 

[A]b 

Iv'  +  0.015 

0.002 

0.66 

0.005 

0.70 

0.008 

0.73 

0.012 

0.765 

0.018 

0.79 

B  =  CeHe,  Benzene  (62);  cf. 

(58) 

t  = 

25°C 

[A]b/1b 

Iv  +  0.1 

0.0001 

2.55 

0 . 0002 

1.9 

0.0003 

1.7 

0.0005 

1.45 

0.0008 

1.30* 

0.0012 

1.20* 

0.002 

1.10* 

0.003 

1.05* 

*  ±  0.05. 

B  =  CeHe,  Benzene  (62) 

D  =  Aqueous  solutions  of 

NaOH;  NaCl;  Piperidine 

hydrochloride 

B  =  C8Hio,  Xylene  (1S5) 

t  =  25 

+  0.5°C 

[A]b 

K'  +  0.01 

0.0005 

0.37 

0.001 

0.44 

0.002 

0.53 

0.003 

0.56 

0.004 

0.57 

C5H11NO, 

Valer  amide 

B  =  Olive  oil 

(64);  at  15°R, 

K'  =  0.31  +  0.03  for  g  A/1B  = 

2.41 

C5Hi20,  Isoamyl  alcohol 

B  =  Cottonseed  oil  (179) 

C6Hi20,  Amylene  hydrate 

B  =  Olive  oil  (6);  at  room 

temp.,  Iv'  = 

=  1.0  +0.1  for  g 

A /1B  =  33 

C5H12O4S2,  Diethylsulfon- 


methane 

B  =  Olive  oil  (6);  at  room 
temp.,  K'  =  0.15  +  0.01  for 
g  A/1b  =  0.68 


C6Hl204S2,  Dimethylsulfondi- 
methylmethane 

B  =  Olive  oil  (6);  at  room 
temp.,  K'  =0.11  +  0.01  for 
g  A/1b  =  0.12-0.62 


C5H  i3N,  n-Amylamine 
B  =  CHCI3,  Chloroform  (155) 
t  =  25  +  0.5°C 


[A]b 

K'  +  0.3 

0.0007 

5.9 

0.001 

7.3 

0.0015 

9.1 

0.002 

10.6 

0.0025 

12.0 

B  =  C8H10,  Xylene  (15  5) 

C5H13N,  Isoamylamine 

B  =  C4H10O,  Ethyl  ether  (156); 

at  25  +  0.5°C,  K'  =  1.9  + 
0.1  for  [A]b  =  0.00039- 
0.00184 

B  =  C8H10,  Xylene  (iss) 

C6H3N3O7,  Picric  acid 
B  =  CHBr3,  Bromoform  (73> 
155) 

t  =  25°C 


[A]b 

K'  +  0.03 

0.4 

1.18 

0.6 

1.34 

0.8 

1.48 

1.0 

1.60 

B  =  CHCI3,  Chloroform  (73> 


t  = 

25°C 

[A]b 

Iv'  ±  0.03 

0.3 

1.30 

0.6 

1.73 

0.9 

2.05 

1.2 

2.33 

1.5 

2.58 

B  =  CHCE, 

Chloroform 

+  C4H10O, 

Ethyl  ether 

(mixtures)  (7l) 

B  =  C4H10O,  Ethyl  ether  (151) 
B  =  C5H12O,  Amyl  alcohol  (69’ 
l58);  cf.  (151) 

t  =  25°C 


[A]b 

K'  +  0.07 

0.005 

1.75 

0.02 

2.14 

0.05 

2.71 

0.10 

3.29 

0.20 

3.82 

0.26 

3.98 

B  =  C6Hg,  Benzene  (92>  138' 

158,  172);  cf.  (17«.5) 

t  =  15-18°C 

[A]b 

K' 

0.000932 

2.23  +0.02 

0.00225 

1.45  +0.01 

0.01 

0.705  +  0.005 

0.02 

0.505  +  0.005 

0.05 

0.320+0  005 

0.10 

0.240  +  0.005 

0.18 

0.187  +  0.002 
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c6h3n  307.— 

B  =  C7H8,  To 

(149,  151) 

t  - 

[A]b 

0.01 

0.05 

0.1 

0.2 

0.3 

0.5 

-( Continued ) 
luene  (70);  cf. 

25°C 

K' 

1.7  ±  0.2 

3.0  +  0.2 

4.1  +  0.2 

5.6  ±  0.1 

6.8  ±  0.1 

8.7  ±  0.1 

B  =  C10Hi2,  T< 
t  = 

[A]b 

0.02 

0.03 

0.05 

0.10 

jtralin  (77) 

25°C 

Iv 

0.45  +  0.02 
0.37  +  0.02 
0.30  +  0.01 
0.22  +  0.01 

CeHeBrN,  m-Bromoaniline 

B  -  C6H6,  Benzene  (so) 

C6H6BrN,  p-Bromoaniline 

B  =  C6H6,  Benzene  (48);  cf. 
(50);  at  25°C,  K'  =  132  ± 
2  for  g  A/1b  =  2.4 

CrRLClN,  m-Chloroaniline 

B  =  C6H6,  Benzene  (50) 

CcHcCIN,  p-Chloroaniline 

B  =  C6H6,  Benzene  (48);  cf. 
(50);  at  25°C,  K'  =  83  ±  3 
for  g  A /1B  =  14.3-28.4 

C6H6N202,  c 

B  =  CeHs,  Ber 
t  = 

[A]b 

0.05 

0.10 

0.15 

)-Nitroaniline 
lzene  (48) 

25°C 

K'  ±  1.0 
61.5 

64.0 

65.3 

c6h6n2o2,  ? 

B  =  C6H6,  Ber 
t  = 

[A]b 

0.05 

0.10 

tt-Nitroaniline 
lzene  (48) 

25°C 

Iv'  ±  1.0 
23.0 

25.0 

C6H6N2O0,  ; 

B  =  C6H6,  Ber 
t  = 

[A]b 

0.01 

0.03 

5-Nitroaniline 
lzene  (48) 

25°C 

IC  +0.5 

8.6 

9.3 

c6h6o 
B  =  CCL(74> 
t  = 

[A]c 

0.05 

0.1 

0.2 

0.3 

0.4 

0.49 

,  Phenol 

76,155 )]cf.  (170) 

25°C 

K' 

0.40  ±  0.02 
0.44  ±0.02 
0.625+  0.02 
0.91  ±  0.05 
1.45  ±  0.05 
3.05  ±  ? 

B  =  CS2  (74) 
t  = 

[A]b 

0.05 

0  2 

25°C 

K' 

0.62  ±  0.02 
0.80  ±  0.02 

B  =  CS2:  25°C. — ( Continued ) 


[A]b 

K' 

0.5 

1.45+0.05 

1.0 

2.47  ±  0.05 

2.0 

4.45  ±  0.1 

4.0 

8.0  ±0.1 

B 

=  CHBr3,  Bromoform  (74> 

155) 

t  = 

25°C 

[A]b 

K'  ±  0.2 

0.2 

2.7 

1.0 

4.4 

3.0 

7.9 

5.0 

10.5 

7.0 

12.3 

B 

=  CHCL,  Chloroform  (74> 

76,  155) 

t  = 

25°C 

[A]b 

Iv'  ±  0.1 

0.25 

3.45 

1.0 

5.35 

2.0 

7.7 

3.0 

9.65 

4.0 

111 

5.0 

12.2 

B 

=  C2C14,  Tetrachloroethyl- 

ene  (76) 

B 

=  C2HC13, 

Trichloroethyl- 

ene  (76) 

B 

=  C2HC16, 

Pentachloro- 

ethane  (76) 

B 

=  C2H2C14, 

Tetrachloro- 

ethane  (76) 

B 

=  c6h12o, 

Amyl  alcohol 

(69);  c/.  (158 

) 

t  = 

25°C 

[A]b 

K' 

0.075-0.26 

16.5  ±  1 

55 

14.3  ±  0.5 

B 

=  C6H6,  Benzene  (139,  155); 

cf.  (”4>  !24, 

I70);  see  also  p. 

402 

t  = 

25°C 

[A]b 

102Iv 

0.06 

43.8  ±0.2 

0.13 

41.2  ±0.2 

0.28 

36.3  ±0.2 

0.64 

28.5  ±0.1 

1.5 

18.6  ±0.1 

3.0 

12.23  ±  0.05 

5.0 

9.00  ±  0.05 

6.0 

8.30  ±  0.05 

B 

=  CeH6,  Benzene  (124>  139) 

D  =  Aqueous  solutions  of 

LiCl;  NaCl;  KC1;  K2S04 

B 

=  C7Hs,  Toluene  (7o.  is 5) 

t  = 

25°C 

[A]b 

Iv' 

0.4 

2.05  ±  0.05 

2.0 

3.6  ±0.1 

4.0 

5.5  ±  0.2 

6.0 

7.1  ±0.2 

8.0 

8.6  ±0.2 

B  =  CgHio,  m-Xylene  (70) 
t  =  25°C 


[A]b 

K' 

0.2 

1.55  +  0.5 

2.0 

3.05+0.5 

4.0 

4.7  ±0.1 

6.0 

6.3  ±0.1 

8.0 

7.9  ±  0.2 

B  =  Olive  oil  (41);  cf.  (130); 

at  25°C,  K'  =  10  ±  1 
B  =  Olive  oil  (4 30) 

D  =  Aqueous  solution  of 
NaCl _ 

CfH,-02,  Hydroquinol 
B  =  C4H10O,  Ethyl  ether  (»26); 
at  15°C,  Iv'  =  2.7  ±  0.5 

CsHeCL,  Resorcinol 
B  =  CC14  (170) 

B  =  C4HioO,  Ethyl  ether  (i  7<>); 
K'  =  4.2  ±  0.4 

B  =  C6Hg,  Benzene  (170);K  = 
2.6  ±  0.3 

B  =  Ohve  oil  (H);  at  25°C, 
K'  =  0.04  ±  0.005  calcu¬ 
lated  from  separate  solu¬ 
bilities 

CeHyN,  Aniline 
B  =  CC14  (170) 

B  =  C3H603,  Lactic  acid  (3-5) 
B  =  C4H10O,  Ethyl  ether  (170) 
B  =  C6H6,  Benzene  (48);  at 
25°C,  K'  =  10.1  ±  0.3  for 
g  A /1B  =  1.83-0.914 
B  =  C7H8,  Toluene  (133) 


t  = 

25°C 

[A]b 

Iv 

'  ± 

0.2 

0.22* 

12 

3* 

0.1 

7 

8 

1.0 

10 

2 

2.0 

12 

8 

3.0 

15 

5 

4.0 

18 

2 

t  = 

48°C 

2.24 

13 

3 

*  t  =  1°C. 

B  =  C7H8,  Toluene  (133) 

D  =  Aqueous  solutions  of 
Ca(OH)2;  Ba(OH)2;  Sr- 
(OH)2;  K2S04;  K2B204 
B  =  CgHio,  Xylene  (155) 
t  =  25  ±  0.5°C 


[A]b 

K'  ±  0.1 

0.0005 

2.95 

0.0007 

3.4 

0.0010 

3.95 

0.0015 

4.65 

0.002 

5.3 

CeHgCIN,  Aniline  hydro¬ 
chloride 


B  =  C6H7N,  Aniline  (iso) 
C6H8N2,  Phenylenediamine 
B  =  C6H6,  Benzene  (48);  at 
25°C,  K'  =  0.549  ±  0.005  for 
g  A/1b  =  0.55-4.1  (ortho); 


K'  =  0.179  ±  0.002  for  g 
A/1b  =  0.9  -  1.6  (meta) 

C6H807,  Citric  acid 

B  =  C4H10O,  Ethyl  ether  (127)- 
Cf.  (12  9) 

t  =  15°C 


[A]b 

K  ±  2 

0.0015 

129 

0.004 

128 

t  =  25.5°C 

[A]b 

K  ±  3 

0.0015 

158 

0.004 

150 

0.007 

142 

C6HiiBrN202,  Bromural 

B  =  Olive  oil  (118);  from  17- 

20°C,  K'  =  1.3  ±  0.1 

C6H1202, 

re-Caproic  acid 

B  =  CHCL,  Chloroform  (iss) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.3 

0  0005 

5.2 

0.0008 

5.7 

0.0012 

6.1 

B  =  C8H10,  Xylene  (iss) 


C6H1202,  Isocaproic  acid 
B  =  CHCL,  Chloroform  (IBB) 
B  =  C8H10,  Xylene  (is 5) 

C6Hi202,  Hexoic  acid 
B  =  CelR,  Benzene  (17) 


t  =  25 

±  0.03°C 

[A]b 

K  ±  0.0005 

0.2 

0.0444 

0.3 

0.0368 

0.4 

0.0318 

0.6 

0.0267 

C6Hi202S4,  Ethylxanthic  acid 
B  =  CS2  (6i) 

B  =  CS2  (6i) 

D  =  Aqueous  solution  of 
MgS04 

B  =  CHCL,  Chloroform  (61) 

B  =  C6H120,  Amyl  alcohol  («i) 
B  =  C6Hi,0,  Amyl  alcohol  (61) 
D  =  Aqueous  solution  of 
MgS04 

B  =  CgH5N02>  Nitrobenzene 

(61) 

B  =  C7H80,  Benzyl  alcohol  (61) 
B  =  C7H80,  Benzyl  alcohol  (®i) 
D  =  Aqueous  solution  of 
MgS04 

B  =  Ligroin  (61) 

C6Hi203,  1-Hydroxyisocaproic 
acid 

B  =  CC14  (80);  at  25°C,  K  = 
0.49  ±  0.03  for  [A]B  =  0.065 
-0.415 

B  =  CC14  (8») 

D  =  Aqueous  solutions  of 
NaCl;  K2C204 
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C6HisN,  1-Methylpiperidine 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  CsHio,  Xylene  (155) 


c6h15n, 

Dipropylamine 

B 

=  c4h10c 

,  Ethyl  ether  (i  56) 

B 

=  C7H8,  Toluene  (i°9) 

B 

=  c8h10, 

Xylene  (I55) 

c6h16n, 

Trie  thy  lamine 

B 

=  CHCh, 

Chloroform  (155) 

t  = 

25 

±  0.5°C 

[A]b 

K'  ±  0.6 

0.001 

16.1 

0.003 

19.0 

0.006 

21.1 

0.01 

22.6 

B 

=  C6Hx20,  Amyl  alcohol  (69> 

158) 

B 

=  C7Hs, 

Toluene  (63>  109); 

cf.  («2) 

t  = 

25°C 

[A]b 

K  ±  0.02 

0.0011 

0.76* 

0.0026 

0.69 

0.0052 

0.44 

0.01 

0.31 

0.02 

0.231 

0.07 

0 . 15 1 

0.13 

out 

[A]b 

=  0.5 

°C 

K 

0 

0.47  ±0.02 

10 

0.290  ±  0.015 

20 

0.22  ±  0.01 

40 

0.145  ±  0.008 

60 

0.110  ±  0.005 

90 

0.087  ±  0.005 

*  +  0.03. 

j-  +  0.01. 

B 

=  C8Hl0, 

Xylene  (155) 

t  = 

25 

±  0.5°C 

[A]b 

K'  ±  0.2 

0.001 

3.2 

a.  004 

4.6 

0.006 

5.2 

0.011 

6.1 

0.015 

6.6 

c6h16n 

,  n-Hexy lamine 

B 

=  C8Hxo, 

Xylene  (*sb) 

t  = 

25 

±  0.1°C 

[A]b 

K'  ±  0.1 

0.001 

3.0 

0.003 

4.2 

0.005 

4.9 

0.01 

5.8 

0.017 

6.2 

C 

7H3N3O8, 

2, 

4,  6-Trinitro- 

benzoic  acid 

B 

=  C4FU0O,  Ethyl  ether  (156) 

C7H4N2O6,  2,  4-Dinitrobenzoic 
acid 

B  =  CHCI3,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8Hio,  Xylene  (15S) 


C7H4N2O0,  3,  5-Dinitrobenzoic 
acid 

B  =  CHCI3,  Chloroform  (155> 
162) 

B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C6H6,  Benzene  (16  4) 

B  =  C8H10,  Xylene  (155) 


c7 

H5C102>  0- 

Chlorobenzoic  acid 

B 

=  CHCh, 

Chloroform  (155) 

B 

=  c4h10o 

,  Ethyl  ether  (i  56) 

B 

=  CsHio, 

Xylene  (i55) 

C7 

H5IO2)  0 - 

fodobenzoic  acid 

B 

=  chcu, 

Chloroform  (155) 

B 

=  C4H10C 

,  Ethyl  ether  (i  56) 

B 

=  c8h10, 

Xylene  (155) 

C7H5N03S 

,  Saccharin 

B 

—  C4H10C 

,  Ethyl  ether  (i°4) 

D  =  HC1 

at  25  ±  0.1°C, 

K  =  0.062 

±  0.001  for  g 

A/1b  = 

1.3 

-3.15 

B 

=  C7H14O2,  Amyl  acetate 

D  =  HCl 

( 

104);  at  25  ± 

0.1°C, 

] 

K  =  0.0314  ± 

0.0005 

for  g  A/1b  =  1.4 

-3.45 

C 

7H5NO4,  c 

-Nitrobenzoic  acid 

B 

=  CHCh 

Chloroform  (155) 

t  = 

25 

±  0.5°C 

[A]b 

K'  ±  0.01 

0.0006 

0.18 

0.001 

0.23 

0.0015 

0.27 

0.003 

0.37 

B 

=  C4H10O,  Ethyl  ether  (156) 

B 

=  C6H6,  Benzene  (164) 

t 

= 

25°C 

[A] /kg  B 

K'  ±  0.005 

0.005 

0.330 

0.01 

0.420 

0.02 

0.540 

0.03 

0.625 

« 

40°C 

0.005 

0.390 

0.01 

0.465 

0.02 

0.570 

0.03 

0.645 

0.04 

0.715 

0.06 

0.820 

B 

=  c8h10, 

Xylene  (155) 

t  = 

25 

±  0.5°C 

[A]b 

K'  ±  0.002 

0.0005 

0.101 

0.0007 

0.091 

0.0009 

0.087 

c 

H5N04,  m-Nitrobenzoic  acid 

B 

=  CHCI3 

Chloroform  (i55) 

t  = 

25 

±  0.5°C 

[A]b 

K'  ±  0.02 

0.0006 

1.23 

0.001 

1.45 

0.0015 

1.66 

B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C6H6,  Benzene  (164) 


B  =  C6H6.- 

— ( Continued ) 

t  = 

25°C 

[A]/kg  B 

K'  ±  0.05 

0.005 

1.60 

0.02 

2.60 

0.05 

3.85 

0.10 

5.25 

0.15 

6.35 

t  = 

40°C 

0.005 

1.60 

0.02 

2.45 

0.05 

3.43 

0.10 

4.57 

0.15 

5.50 

0.25 

6.95 

B  =  CgHio,  Xylene  (155) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.02 

0.001 

0.82 

0.002 

0.94 

0.003 

1.07 

C7H5NO4,  p-Nitrobenzoic  acid 
B  =  CHCI3,  Chloroform  (155) 
*  =  25  +  0.5°C 


[A]b 

0.0006 

0.001 

0.0015 

Iv'  ±  0.02 
1.26 

1.49 

1.71 

B  =  CSH10,  Xylene  (155) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.02 

0.0002 

0.4S 

0.0005 

0.67 

0.0009 

0.84 

C7H6O2,  Benzoic  acid 
B  =  CC14  (144) 

B  =  CHCla,  Chloroform  (65, 

149,  155) 

t  =  25  ±  0.5°C 


[A]b 

K  ±  0.01 

0.001 

0.38 

0.002 

0.32 

0.005 

0.24 

t  = 

10°C 

g  A/kg  B 

K  ±  0.001 

1 

0.215 

2 

0.156 

5 

0.106 

10 

0.076 

15 

0.0599* 

20 

0.0510* 

t  = 

40°C 

1 

0.277 

2 

0.213 

5 

0.141 

10 

0.108 

15 

0.0890* 

20 

0.0767* 

*  +  0.0005. 

B  =  C4H10O,  Ethyl  ether  (I56); 

cf.  (8,  149) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  1 

0.001 

24 

0.005 

29 

0.010 

34 

0.014 

38 

B  =  CeHe,  Benzene  (23>  47, 


114,  158);  cf'  (65,  149) 

t  =  6 

±  o.rc 

[A]b 

K  ±  0.001 

0.01 

0.253 

0.02 

0.185 

0.03 

0.151 

0.04 

0.130 

0.05 

0.115 

0.07 

0.096 

0.10 

0.0808* 

0.15 

0.0661* 

0.20 

0.0580* 

t  = 

20°C 

0.01 

0.228f 

0.02 

0 . 17f 

0.03 

0.1441 

0.04 

0 . 1291 

0.05 

0.1171 

0.07 

0.1011 

0.10 

0.085 

0.15 

0.071 

0.20 

0.062 

0.40 

0.0433* 

0.60 

0.0342* 

t  = 

25°C 

0.0015 

0.5721 

0.005 

0.3261 

0.01 

0.2511 

0.02 

0.1871 

0.03 

0.1561 

0.04 

0.1321 

0.05 

0.1171 

0.07 

0.0971 

0.10 

0.0841 

0.15 

0.0721 

0.20 

0.0641 

*  +  0.0005. 
f  +  0.005. 
t  +  0.002. 


B  =  C6H6,  Benzene  (47,  iei) 

D  =  Aqueous  solutions  of 
NaCl;  K  benzoate 
B  =  C7H8,  Toluene  (149) 

B  =  C7H8O,  Phenyl  methyl 
ether  (149) 

B  =  C8H10,  Xylene  (iss);  cf. 

(149) 

t  =  25  ±  0.5°C 


[A]b 

K' 

0.001 

1.09  ±  0.05 

0.003 

1.87  ±  0.01 

0.006 

2.68  ±  0.01 

0.010 

3.43  ±  0.02 

0.017 

4.12  ±  0.02 

B  =  C8HioO,  Phenetole  (149) 

B  =  C10H22O,  Amyl  ether  (149) 
B  =  Benzine  (I49) 

B  =  Olive  oil  (H);  at  25°C, 
K'  =  12.5  ±  1,  calculated 
from  separate  solubilities 

C7H6O3,  Hydroxybenzoic  acid 
B  =  Olive  oil  (");  at  25°C, 
K',  calculated  from  separate 
solubihties  =  0.4  +0.1  for 
m- A;  =  0.6  +  0.1  for  p- A 
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C7H6C>3,  p-Hydroxybenzoic  acid 
B  =  C4H10O,  Ethyl  ether  (156) 


C7H603,  Salicylic  acid 

B  =  CHCI3,  Chloroform  (65, 

149,  155) 

t  = 

10°C 

g  A/kg  B 

K 

0.5 

0.635  ±  0.01 

1.0 

0.47  ±0.01 

2.0 

0.344  ±  0.007 

3.0 

0.286  ±  0.007 

5.0 

0.225  ±  0.005 

6.0 

0.202  ±  0.005 

t  =  25 

±  0.5°C 

[A]b 

K 

0.0006 

0.92  ±  0.03 

0.001 

0.76  ±0.03 

0.002 

0.60  ±0.02 

0.004 

0.465  ±  0.015 

0.006 

0.407  ±  0.015 

t  = 

40°C 

g  A/kg  B 

Iv 

0.5 

0.695  ±  0.01 

1.0 

0.555  ±0.01 

2.0 

0 . 445  ±  0 . 007 

3.0 

0.380  ±  0.007 

5.0 

0.310  ±  0.005 

6.0 

0.282  ±  0.005 

10  0 

0.222  ±  0.002 

15.0 

0.187  ±  0.002 

18.0 

0.172  ±  0  002 

B  =  C4H10O,  Ethyl  ether  (156) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  2 

0.002 

26 

0.003 

29 

0.005 

34 

0.010 

43 

0.014 

49 

B  =  C6H6,  Benzene  (65,  11 4, 

1  49) 

t  =  10°C 


g  A/kg  B 

K 

0.5 

0.63 

± 

0 

01 

1.0 

0.49 

± 

0 

01 

2.0 

0.375 

± 

0 

007 

3.0 

0.325 

± 

0 

007 

4.0 

0.292 

± 

0 

007 

5.0 

0.268 

± 

0 

005 

t  = 

18°C 

0.5 

0.70 

± 

0 

02 

1  0 

0.51 

± 

0 

02 

2  0 

0.36 

± 

0 

02 

3.0 

0.32 

± 

0 

02 

4.0 

0.29 

± 

0 

01 

5.0 

0.27 

± 

0 

01 

6.0 

0.25 

± 

0 

01 

8.0 

0.21 

± 

0 

01 

t  = 

40  °C 

0.5 

0.61 

± 

0 

01 

1.0 

0.50 

± 

0 

01 

2.0 

0.410 

± 

0 

007 

3.0 

0.363 

± 

0 

007 

B  =  C6H6:  40°C. — ( Continued ) 


g  A/kg  B 

K 

4.0 

0.331  ±  0.007 

5.0 

0.307  ±  0.005 

6.0 

0.287  ±  0.005 

8.0 

0.260  ±  0.005 

B  =  C6H6,  Benzene  (161>  163) 
D  =  Aqueous  solutions  of 
NaCl;  KC1 


B  =  C8H10,  Xylene  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.03 

0.001 

0.65 

0.002 

0.84 

0.003 

0.99 

0  005 

1.18 

B  =  C6H60,  Phenol  (5-5) 
t  =  25.0°C 


[A]b 

K' 

0.1 

14.7  ±  0.4 

0.2 

15.5  ±  0.3 

0.3 

16.2  ±0.2 

0.5 

17.3  ±  0.2 

B  =  Olive  oil  (");  K'  =  12  ± 

1,  calculated  from  separate 
solubilities 

C7H604,  Dihydroxybenzoic 
acid 

B  =  Olive  oil  (H);  at  25°C, 
Iv',  calculated  from  separate 
solubilities  =  1.0  ±  0.1  for 

2,  4- A;  =  0.3+  0.1  for  2,  5-A; 
=  0.05  +  0.01  for  3,  4-A 

C7H6O4,  Gentisic  acid 
B  =  CHCI3,  Chloroform  (155) 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8H10,  Xylene  (155) 

C7H604,  Resorcylic  acid 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8H10,  Xylene  (15  5) 

C7H605,  Gallic  acid 
B  =  C4H10O,  Ethyl  ether  (I56); 
at  25  ±  0.5°C,  K'  =  0.45  ± 
0.01  for  [A]b  =  0.00013-0.027 


C7H7NO,  Benzamide 
B  =  Codliver  oil  (9) 

B  =  Olive  oil  (i°7);  cf.  (i°8) 


°C 

g  a/ib 

K' 

3 

7.05 

0 . 66  ±  0 . 03 

36 

5.33 

0 . 43  ±  0 . 02 

C7H7N02,  o-Aminobenzoic  acid 
B  =  CHCI3,  Chloroform  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.005 

0 . 0006 

0.133 

0.001 

0.144 

0.002 

0.165 

0.003 

0.180 

B  =  C4H10O,  Ethyl  ether  (156); 

at  25  ±  0.5°C,  K'  =  1.11  ± 
0.04  for  [A]b  =  0.00056- 
0.0068 

B  =  CgEL,  Benzene  (48) 


C7H7N02,  Salicylamide 
B  =  Codliver  oil  (9) 

B  =  Olive  oil  (197) 

°C  g  A/1b  K'  ±  1 
3  1.27  22 

36  1.07  14 


C 

7H8N20,  p-Nitrosomethylani- 

line 

B 

=  C6H6,  Benzene  (48);  at 

6°C,  K'  =  3.0  ±  0.1  for  g 

A/1b  =  3.0-; 

3.9;  at  25°C, 

K'  =  3.3  ± 

0.1  for  g  A/1b  = 

0.54-0.92 

c7h8n4o2, 

Theobromine 

B 

=  Olive  oil 

3) 

°C 

K'  ±  0.1 

16 

1.4 

17 

1.7 

C7H8N402,  Theophylline 

B 

=  Olive  oil  ( 

3);  at  18°C,  K'  = 

1.6  ±  0.2 

c7h8o, 

?/i-Cresol 

B 

=  C4H10O,  Ethyl  ether  (170) 

C7H9N,  Benzylamine 

B 

=  CHCI3,  Chloroform  (15  5) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.5 

0.004 

12.9 

0.007 

14.0 

0.01 

14.8 

0.015 

15.7 

0.02 

16.3 

B 

=  C4IL0O,  Ethyl  ether  (156)  . 

at  25  ±  0.5° 

C,  K'  =  2.05  ± 

0.1  for  [A]b 

=  0.0013-0.0096 

B 

=  C8H10,  Xylene  (iss) 

t  =  25 

±  0.5°C 

[A]b 

Iv'  ±  0.08 

0.002 

1.53 

0.005 

1.88 

0.009 

2.09 

0.014 

2.16 

C7H9N,  Methylaniline 

B 

=  C8Hio,  Xylene  (I55) 

c7h9n, 

Toluidine 

B 

=  CgH6,  Benzene  (48);  cf. 

(50);  at  25°C,  IC  =  13.4  ± 

0.2  for  g 

A/1b  =  1. 2-2.0 

(ortho);  K' 

=  19.1  ±  0.3  for 

g  A/1b  =  1 

.4-2.5  (meta); 

K'  =  24.1  ± 

0.5forgA/lB  = 

1.4-2. 9  (para) 

C7H9N, 

o-Toluidine 

B 

=  C2H4O2,  Acetic  acid  (3-5) 

C7H9N,  p 

-Toluidine 

B 

=  CC14  (170) 

C7H9NO,  p-Anisidine 

B 

=  C6H6,  Benzene  (48);  at 

25°C,  Iv'  = 

3.0  ±0.1  for  g 

A /1B  =  4.35- 

9.01 

C7Hi204,  Pimelic  acid 
B  =  C4Hi0O,  Ethyl  ether  (2i» 
155);  at  25  ±  0.01°C,  K  = 


0.72  ±  0.01  for  [A]b  =  0.0025 
-0.014 

C7Hi206,  Diacetin 
B  =  Olive  oil  (6>  i°8);  at  room 
temp.,  K'  =  0.23  ±  0.02 

C7H1402,  Isoamylacetic  acid 
B  =  C8H10,  Xylene  Q55) 

C7H15NO,  Valerdimethylamide 
B  =  Olive  oil  (64);  at  15°R, 
K'  =  0.42  ±  0.05  for  g  A/1B 
=  3.8 

C7Hi6NO,  Valerethylamide 
B  =  Olive  oil  (64);  at  15°R, 
K'  =  0.25  ±  0.02  for  g  A/1B 
=  2,6 _ 

C7Hi5N02,  Lactdiethylamide 
B  =  Olive  oil  (64);  at  15°R, 
K'  =  0.15  +  0.01  for  g  A/1b 
=  1.94 

C7Hi604S2)  Sulfonal 
B  =  Olive  oil  (6»  xo8);  cf. 
(121);  at  room  temp.,  K'  = 
1.1  +  0,1  for  gA/lB  =  0, 7-1.1 
C  7H 1 5N  O  2,  Isobutylurethane 
B  =  Codliver  oil  (9) 


C7Hi7N,  n-Heptylamine 
B  =  C4H10O,  Ethyl  ether  (156) 
t  =  25  ±  0.5°C 


[A]b 

K'  ±0.5 

0.002 

13.1 

0.004 

17.1 

0.006 

19.7 

0.008 

20.8 

B  =  CsIIio,  Xylene  (I55) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.5 

0.001 

11.1 

0.004 

14.4 

0.007 

18.2 

0.01 

22.3 

CsH604,  Phthalic  acid 
B  =  C4H10O,  Ethyl  ether  (21 , 
156) 


t  =  25 

±  0 

0 

0 

[A]b 

K 

0.001 

1 

36 

± 

0 

05 

0.003 

1 

14 

± 

0 

05 

0  005 

1 

05 

± 

0 

05 

0.01 

0 

92 

± 

0 

03 

0.02 

0 

84 

± 

0 

O 

CO 

0.03 

0 

81 

± 

0 

03 

B  =  CsELo,  Xylene  (i55) 

B  =  Olive  oil  (H);  at  25°C, 
K'  =  0.01  ±  0.001,  calcu¬ 
lated  from  separate  solubili¬ 
ties 

CgH604,  Isophthalic  acid 
B  =  C4H10O,  Ethyl  ether  (2i); 
at  25  ±  0.01°C,  K  =  0.0945 
+  0.001  for  [A]b  =  0,0028 

C8H604,  Piperonylic  acid 
B  =  CHCI3,  Chloroform  (155) 
B  =  C8Hiq,  Xylene  (155) 
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C8Hfl04,  Terephthalic  acid 
B  =  Olive  oil  (H);  at  25°C, 
K'  =  9  ±  1,  calculated  from 
separate  solubilities 

C8H802,  Phenylacetic  acid 
B  =  CHC13,  Chloroform  (15S) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.05 

0 . 0005 

1.71 

0.0010 

1.94 

0.0015 

2.14 

B  =  C4H10O,  Ethyl  ether  (156); 
at  25  ±  0.5°C,  K'  =  15.2  ± 
0.5  for  [A]b  =  0.0012-0.016 
B  =  C8Hio,  Xylene  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.02 

0.001 

0.52 

0.003 

0.77 

0.005 

1.00 

CsH802,  Toluic  acid 
B  =  Olive  oil  (H);  at  25°C, 
K',  calculated  from  separate 
solubilities  =  40  ±  4foro-A; 
21+2  for  m- A;  and  29  +  3 
for  p-A 

C8H803,  p-Methoxybenzoic  acid 
B  =  CHCI3,  Chloroform  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.1 

0.0007 

5.15 

0.001 

5.6 

0.0014 

6.0 

0.0018 

6.4 

B  =  C8H10,  Xylene  (15  5) 

B  =  Olive  oil  (H);  at  25°C,  K' 
=  12  +  1,  calculated  from 
separate  solubilities 
C8H803,  Mandelic  acid 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C6H6,  Benzene  (X49);  at 
19°C,  K  =  89.5  ±1  for  g 
A /1B  =  0.16-0.75 
B  =  CyHsO,  Phenyl  methyl 
ether  (149) 

C8H803,  Vanillin 
B  =  C4H10O,  Ethyl  ether  (i«4); 
at  25  ±  0.1°C,  K  =  0.107  ± 
0.003  for  g  A/1b  =  1. 3-3.3 
C8H804,  Guaiacyl  acid  carbon¬ 
ate 

B  =  Olive  oil  (");  at  25°C, 
K'  =  3.7  ±  0.3 _ 

C8H9NO,  Acetanilide 
B  =  CHCI3,  Chloroform  (i«4); 
at  25  ±  0.1°C,  K  =  0.129  ± 
0.003  for  g  A/1b  =  1.25-3.7 
B  =  C4H10O,  Ethyl  ether  (i°4); 
at  25  ±  0.1°C,  K  =  0.335  ± 
0.01  for  g  A /1b  =  0.9-3. 4 
B  =  CeHe,  Benzene  (48);  at 
25°C,  K  =  0.605  ±  0.005  for 
g  A/1b  =  5.8  _ 


C8HioN20,  p-Nitrosodimethyl- 


aniline 

°C 

g  A/1b 

K'  +  0.05 

=  C6H6,  Benzene  (48);  at 

15 

3.49 

0.53 

6°C,  K'  =  37.3  ±  0.5  for  g 

16 

3.05 

0.44 

A /1B  =  3. 7-5.5;  at  25°C, 

17 

2.75 

0.37 

11.4-13.8 


A/1b  = 


C8Hi0N4O2,  Caffeine 

B  =  CHClj,  Chloroform  (i°4); 

at  25  ±  0.1  °C,  K  =  0.047  ± 

0.003  for 

g  A /1B  =  1.88- 

5.90 

t  =  19.5°C  (45.5) 

g  A/1b 

K 

10 

19.2  ±  0.4 

20 

15.4  ±  0.2 

40 

11.0  ±  0.2 

80 

7.0  ±  0.1 

t  =  25.0°C  (45-5) 

10 

17.9  ±  0.4 

20 

14.7  ±  0.2 

40 

11.2  ±0.2 

80 

6.9  ±0.1 

B  =  CHC13,  Chloroform  (45.5) 

D  =  Aqueous  solutions  of 

II2SO4;  C2HeO,  Ethyl  alco- 

hoi  (1%), 

Na  benzoate; 

Na  salicylate;  KBr 

D  =  H2SO4  (IV) 

g  A/1b 

K' 

t  =  19.5°C 

10 

9.2  ±  0.3 

20 

8.2  ±  0.2 

40 

6.5  ±  0.1 

80 

4.5  ±  0.1 

t  =  25.0°C 

10 

8.6  ±  0.3 

20 

7.7  ±  0.2 

40 

6.4  ±  0.2 

80 

4.5  ±  0.1 

D  =  C2H60  (1  %) 

t  =  19.5°C 

10 

23.4  ±  0.4 

20 

18.7  ±  0.4 

40 

12.8  ±  0.3 

80 

7.4  ±  0.2 

D  =  NaCyHsOa  (0.1V) 

t  =  19.5°C 

10 

10.7  ±  0.3 

20 

9.4  ±  0.3 

40 

7.3  ±  0.2 

80 

4.9  ±  0.1 

D  =  NaC7H603  (0.1V) 

10 

5.1  ±  0.2 

20 

4.7  ±  0.2 

40 

4.1  ±0.1 

80 

3.2  ±  0.1 

D  =  KBr  (IV) 

10 

19.4  ±  0.4 

20 

15.6  ±  0.4 

40 

11.3  ±  0.3 

80 

7.0  ±  0.2 

B  =  C4H10O,  Ethyl  ether  (i28> 
12  9);  at  25°C,  K'  =  7.2  ± 
0.2 


B  =  Olive  oil  (3) 


B  =  Sesame  oil  (I74) 

CsHnN,  Benzylmethylamine 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8Hio,  Xylene  (155) 

CsHnN,  2,  3,  4-Trimethylpyri- 
dine 

B  =  C7H8,  Toluene  (63) 


°C 

[A]b 

K  ±  0.002 

0 

0.0580 

0.060 

10 

0.0587 

0.044 

20 

0.0588 

0.037* 

30 

0.0594 

0.034* 

50 

0 . 0596 

0.0285* 

70 

0.0597 

0.025* 

90 

0 . 0598 

0.022* 

*  ±  0.001. 

CsHnN,  3,  4-Dimethylaniline 
B  =  CgHw,  Xylene  (15  5) 

C8HnN,  Phenylethylamine 
B  =  C8Hio,  Xylene  (i55) 
C8Hi2N203,  Veronal 
B  =  Olive  oil  (u*);  at  17— 
20°C,  K'  =0.115  ±  0.01  for 
g  A/kg  (A  +  B)  =  0,26 
C8Hi404,  Suberic  acid 
B  =  C4H10O,  Ethyl  ether  (2 1  > 

155) 

C8Hi406,  Diethyl  tartrate 
B  =  C2H4Br2,  Ethylene  brom¬ 
ide  (I78) 

B  =  CelR,  Benzene  (178) 
t  =  20°C 


g  A/kg  (A  +  B) 
10 
20 
30 


K' 

5.4  ±  0.3 
4.2  ±  0.1 
3.6  ±  0.1 


CsHnN,  Coniine 
B  =  C4H10O,  Ethyl  ether  (ise); 
cf.  (105);  at  25  ±  0.5°C, 
K'  ±  0.3  =  5.6  for  [A]B  = 
0.0011-0.0019;  =  7.0  for 

[A]b  =  0.0037-0.0074 
B  =  CsHio,  Xylene  (155) 


t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.3 

0.001 

6.0 

0.005 

7.8 

0.01 

10.1 

B  =  Sesame  oil  (i 7  4) 

C8H1804S2,  Trional 
B  =  Olive  oil  (6>  i°8>  n8);  cf. 
(121);  at  17-20°C,  K'  = 
4.5  ±  0.4  for  g  A /1b  =  1.6- 
3.4 _ 

C9H7N,  Quinoline 
B  =  C8Hio,  Xylene  (155);  at 
25  ±  0.5°C,  K'  =  17  ±  2 
for  [A]b  =  0.0018-0.0094 


C9H7NO,  8-Hydroxy  quinoline 
B  =  CeHe,  Benzene  (52) 


CsHsCU,  Cinnamic  acid 

B  =  C8H10,  Xylene  (iss) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.1 

0 . 0005 

3.0 

0.001 

4.5 

0.0015 

5.8 

0.002 

7.0 

Cs)H804,  o-Acetylsalicylic  acid 
(Aspirin) 

B  =  C4H10O,  Ethyl  ether  (is«) 

t  =  25  +  0.5°  C 

[A]b 

t-H 

d 

+1 

0.001 

4.7 

0.002 

5.3 

0.003 

5.7 

0.005 

6.15 

0.007 

6.45 

0.009 

6.7 

B  =  C8H10,  Xylene  (155) 

l  =  25 

O 

O 

d 

+1 

[A]b 

K'  ±  0.01 

0.001 

0.235* 

0.002 

0.280* 

0.003 

0.31 

0.005 

0.365 

0.007 

0.41 

*  ±  0.005. 

C9H804,  Homophthalic  acid 

B  =  C4HioO,  Ethyl  ether  (40) 

C9H9N03,  Hippuric  acid 

B  =  C4Hi0O,  Ethyl  ether  (i56) 

t  =  25 

±  0.5°C 

[A]b 

K'  ±  0.01 

0.0005 

0.40 

0.001 

0.38 

0.002 

0.36 

0.003 

0.35 

C9H111O2,  Hydrocinnamic  acid 

B  =  CHCI3,  Chloroform  (I55) 

(M 

II 

■*-0 

±  0.5°C 

[A]b 

K'  ±  0.2 

0.0007 

7.5 

0.0010 

8.4 

0.0013 

9.1 

0.0018 

10.0 

B  =  C8H10)  Xylene  (155) 

t  =  25 

O 

O 

d 

4-1 

[A]b 

IC  ±  0.1 

0.0015 

3.0 

0.003 

3.9 

0.005 

4.3 

C9HhNO,  Aceto-o-toluidine 

B  =  C6H6,  Benzene  (48) 

C9H11NO2,  Phenylurethane 

B  =  Olive  oil  (121);  K'  = 

190  ±  20,  calculated  from 
separate  solubilities 

C9H13N,  Benzylethylamine 
B  =  C4H10O,  Ethyl  ether  (156) 
B  =  C8H10,  Xylene  (iss) 
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C9H14O6,  Triacetin 
B  =  Olive  oil  (6>  108);  at  room 
temp.,  K'  =  0.3  ±  0.05 

C9H16O4,  Azelaic  acid 
B  =  C4H10O,  Ethyl  ether  (21» 
155) 


C9H17NO3,  Detonal 
B  =  Ohve  oil  (118);  at  17— 
20°C,  K'  =  1.75  ±  0.1  for 
g  A/kg  B  =  2.13-5.48 

C9H19NO,  Valerdiethylamide 
B  =  Olive  oil  (64);  at  15°R,  Iv' 
=  5.8  +  0.6  for  g  A/1b  = 
13.4 


C9H20O  482*  Tetronal 
B  =  Ohve  oil  (6>  108);  at  room 
temp.,  K'  -  4.0  +  0.4 

C9H21N,  Tripropylamine 
B  =  C7H8,  Toluene  (109);  at 
18  ±  0.005°C,  K  =  0.003  + 
0.0005  for  [A]b  =  0.1 

CioII80,  |8-Naphthol 
B  =  C6H6,  Benzene  (92);  at 
29  ±  0.5°C,  K'  =  67  +  5  for 
g  A/1b  =  9.2-30.3 _ 

C10H9N,  Naphth3damine 
B  =  C6Ho,  Benzene  (48);  at 
25°C,  K'  =  252  ±  10  for 
g  a-A/1  b  =  15.6-31.7;  =  279 
±  10  for  g  0-A/b  =  15.9- 
25.4 

C10H11NO3,  p-Acetoxyacetani- 
hde 

B  =  CHCL,  Chloroform  (45.5) 
t  =  25.0°C 


g  A/1b 

Iv'  ±  0.3 

5 

9.8 

10 

11.0 

20 

12.8 

30 

14 .0 

C10H14N2,  Nicotine 
B  =  Sesame  oil  (174) 


C10H14N4O3,  Ethoxycaffeine 
B  =  Olive  oil  (3);  at  room 
temp.,  K'  =  1.75  ±  0.05  for 
g  A/1b  =  19.1 

C10H14O,  Thymol 
B  =  Castor  oil  (146) 

B  =  Codliveroil  (146) 

B  =  Cottonseed  oil  (146) 

B  =  Linseed  oil  (146) 

B  =  Ohve  oil  C448);  K'  +  20 
=  450  for  g  A/1b  -  45- 
450,  at  25  ±  0.05°C;  =  406 
for  g  A/1b  =  46-460,  at 
37.2°C 

B  =  Peanut  oil  (146) 

B  =  Petrolatum  (liquid)  (146) 

C10H16O4,  Camphoric  acid 
B  =  CHCL,  Chloroform  (15  5) 


B  =  C4H10O,  Ethyl  ether  (24> 
166,  167);  at  25  +  0.01°C, 
K  =  0.0353  ±  0.0005  for 
[A]b  =  0.041-0.065 
B  =  C8H10,  Xylene  (*ss) 

Ci0H1sO4,  Sebacic  acid 
B  =  C4H10O,  Ethyl  ether  (24) 

C10H19N,  Bornylamine 
B  =  CsHxo,  Xylene  (is  5) 
C10H19N,  Camphylamine 
B  =  C8H10, Xylene  (435) 
C10Hi9NO3,  Epronal 
B  =  Ohve  oil  (118);  at  17- 
20°C,  K'  =  3.3  ±  0.1  for  g 
A/kg  (A  +  B)  =  2.57 


C11H12N2O,  Antipyrine 
B  =  CHCL,  Chloroform  (43-5) 
t  =  25.0°C 


g  A/1b 

Iv' 

10 

17.6  ±  0.3 

20 

15.6  ±  0.3 

40 

12.4  +  0.2 

80 

8.2  +0.2 

B  =  CHCL,  Chloroform  (43-5) 
D  =  Aqueous  solutions  of 
H2SO4;  Na  salicylate 
t  =  25.5°C 


D  =  H2SO4  (IN) 


g  A /1B 

1 

C 

10 

1. 

14 

± 

0 

02 

25 

1. 

16 

± 

0 

02 

50 

1. 

19 

+ 

0 

02 

D  =  NaC- 

H5O: 

(0 

IN) 

10 

16 

.0 

± 

0 

3 

20 

14 

.0 

+ 

0 

3 

40 

11 

.5 

+ 

0 

3 

80 

7 

.6 

± 

0 

2 

C11H16N2O2,  Pilocarpine 
B  =  Sesame  oil  (174) 

Ci2HuN3,  p-Aminoazobenzene 
B  =  CeHe,  Benzene  (48);  at 
25°C,  Iv'  =  3170  ±  100  for 
g  A/1b  =  28.4-36.6 _ 

C12H12O6,  a- K e to-7-p h  e ny lad i- 
pic  acid 

B  =  C4H10O,  Ethyl  ether  (40) 

C13H20N2O2,  Novocaine 
B  =  Sesame  oil  (174) 

C14HX2O3,  Benzilic  acid 
B  =  CHCL,  Chloroform  (155) 
t  =  25  ±  0.5°C 


[A]b 

K'  +  0.06 

0.0003 

1.27 

0.0006 

1.70 

0.001 

2.11 

0.0015 

2.54 

0.0018 

2.77 

B  =  C4H10O,  Ethyl  ether  (156) 

t  =  25 

O 

O 

LO 

d 

+1 

[A]b 

Iv'  ±  1 

0.001 

17.5 

0.003 

24.3 

0  005 

27.5 

B  =  C4H10O:  25  ±  0.5°C  — 


( Continued ) 


[A]b 

0.007 

0.009 

Iv'  ±  1 

29.5 

30.5 

B  =  CgHxo,  Xylene  (43S) 

t  =  25 

O 

O 

d 

+1 

[A]b 

Iv'  ±  0.02 

0.0001 

0.27 

0.0004 

0.49 

0.0007 

0.65 

0.001 

0.80 

C16H22CINO2,  /3-Eucaine 
hydrochloride 
B  =  Sesame  oil  (4  7  4) 


C  xxHxijN  O  3,  Morphine 
B  =  CHCL,  Chloroform  (116) 
D  =  Aqueous  C2H6O,  Ethyl 
alcohol;  mixture  of  0.08  g 
morphine  hydrochloride,  C 
cm3  of  II >0,  D  cm3  of 
alcohol  and  10cm 3  of  CHCL 
were  shaken  together,  after 
which  the  layers  were 
nearly  equal  in  volume 


C 

D 

Iv 

20 

0 

75 

17.5 

2.5 

4 

15 

5 

1 

12.5 

7.5 

0.5 

10 

10 

0.2 

B  =  CHCL  +  CH40,  Methyl 
alcohol  (mixtures)  (105) 

D  =  Aqueous  solution  of 
K2CO3;  equal  parts  CHCL 
and  CH40;  40g  K2CO3/50 
cm3  H20;  at  25  ±  0.1°C, 
K  =  0.15  +  0.02  for  g  A/1B 
=  1.2-3. 6 

B  =  CHCL  +  C2H60,  Ethyl 
alcohol  (mixtures)  (105) 

D  =  Aqueous  NaCl;  CHCL, 
2  parts;  C2H6OH,  1  part; 
NaCl,  35  g/100  cm3  H20; 
at  25  ±  0.1°C,  K  =  0.53 
+  0.05  for  g  A /1b  =  0.40- 
0.97 

B  =  Sesame  oil  (174) 

C17H19NO3.HCI,  Morphine 
hydrochloride 

B  =  CHCL  +  C6H12O  (mix¬ 
ture:  chloroform,  3  vols.  + 
amyl  alcohol,  1  vol.)  (los) 

D  =  Aqueous  solution  of 
NH4OH;  at  25  +  0.1°C, 
Iv'  =  0.345  ±  0.03  for  g 
A/1b  =  0.70-1.42 

C17H21NO4,  Cocaine 
B  =  Sesame  oil  (174) 

Cx7H22BrN,  Methylpropyl- 
phenylbenzylammonium 
bromide 

B  =  CHCL,  Chloroform  (176) 


Ci7H28N03,  Atropine 
B  =  CHCL,  Chloroform  (144); 
cf.  O'48) 

t  =  25°C 


g  A* 

Iv'  ±  1 

0.01 

8. Of 

0.05 

17 

0.10 

23 

0.20 

30 

0.40 

37 

0.60 

39 

*  Per  15  cm3  soln.  (A  +  B). 
t  ±  0.5 

B  =  Sesame  oil  (174) 


Ci8H2iN30,  Codeine 
B  =  CHCL  (105) 

D  =  Aqueous  solution  of 
NH4OH;  at  25  ±  0.1°C, 
Iv  =  0.0067  +  0.0003  for 
g  A/1b  =  2.40-5.63 
B  =  C4H10O,  Ethyl  ether  (4°5) 
D  =  Aqueous  solution  of 
NH4OH;  at  25  ±  0.1  °C, 
Iv  =  0.94  +  0.04  for  gA/ls 
=  0.47-1.45 
B  =  Sesame  oil  (174) 

C13H34O2,  Oleic  acid 
B  =  Benzine  (79) 

D  =  Aqueous  solution  of 
C2HeO,  Ethyl  alcohol 

Ci9H24ClN03(2H20),  Dionine 
B  =  Sesame  oil  (4  7 4) 

C  20H 14O  4,  Phenolphthalein 
B  =  C6H6,  Benzene  (437);  K' 
=  13.1  +  0.2 

C2oH2oC1N3,  Fuchsin  (43i>  432) 
B  =  C4HxoO,  Isobutyl  alcohol 
t  =  25°C 


g  A/1b 

K'  ±  ? 

0.018 

24.0 

0.103 

4.3 

0.620 

1.94 

B  =  C4H10O,  Isobutyl  alcohol 

(131,  132) 

D  =  HC1,  7  M  per  1 

t  = 

25°C 

g  A/1b 

1+ 

•->3 

0.042 

8.0 

0.232 

9.3 

1.108 

7.9 

C22H  24CIN3,  Fuchsin  new 


(Hochst) 

B  =  C4H10O,  Isobutyl  alcohol 


(131,  132) 

t  = 

25°C 

g  A/1b 

Iv'  +  ? 

0.0125 

6.5 

0.600 

2.1 

5.700 

1.8 

C20H24N2O2,  Quinine 
B  =  CHCL,  Chloroform  (105) 


D  =  Aqueous  solution  of 
NH4OH;  at  25°C,  K  is 
“very  small” 
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B  =  C4H10O,  Ethyl  ether  (168) 


i  = 

0°C 

nitrate 

g  A/1b 

K  ±  0.05 

B  =  CHCI3,  Chloroform  (444) 

5 

0.66 

t  = 

25°C 

10 

0.53 

g  A /1B 

K  +  0.1 

15 

0.40 

0.28 

5.3 

1.62 

4.2 

B  =  Sesame  oil  (4  7  4) 

11.3 

2.0 

C2XH23N3O5,  Strychnine 


C21H22N2O2,  Strychnine 
B  =  CHCI3,  Chloroform  (444) 


t  = 

25°C 

g  A /1B 

K'  +  1 

1.7 

25 

8.7 

61 

41.5 

64 

B  =  Sesame  oil  (4 7 4) 


C21H24N2O6S,  Strychnine 
sulfate 

B  =  CHCI3,  Chloroform  (105) 
D  =  Aqueous  solution  of 
NH4OH;  at  25  ±  0.1°C, 
K  =  0.003  +  0.001  for  g 
A/1b  =  1.65-4.7 
B  =  CHCI3  +  C4H10O  (Ethyl 
ether)  (mixtures)  (105) 


D  =  Aqueous  solution  of 
NH4OH;  at  25  ±  0.1°C, 
K  =  0.087  +  0.002  for  g 
A /1B  =  1 .4-3.3 _ 

C22H23NO7,  Narco  tine 
B  =  Sesame  oil  (174) 

C22H24BrN,  Tribenzylmethyl- 
ammonium  bromide 
B  =  CHBi'3,  Bromoform  (44) 

B  =  CHCI3,  Chloroform  (44) 
C22H24CIN,  Tribenzylmethyl- 
ammonium  chloride 
B  =  CHBr3,  Bromoform  (44) 
C22H25NOG,  Colchicine 
B  =  Sesame  oil  (174) 

CasHoeNjO,,  Brucine 
B  =  Sesame  oil  (174) 


MISCELLANEOUS  TABLE 


The  A-component  (the  dis¬ 
tributed  component)  is  a  dye¬ 
stuff  or  a  material  of  unknown 
or  indefinite  composition. 

Alphabetical  arrangement 


Le  constituant  A  (le  consti- 
tuant  distribue)  est  une  teinture 
ou  une  matiere  de  composition 
inconnue  ou  non  definie. 

Arrangement  alphabetique. 


Die  A-  Komponente  (der  ver- 
teilte  Stoff)  ist  ein  Farbstoff 
oder  ein  Stoff  unbelcannter  oder 
unbestimmter  Zusammenset- 
zung. 

Alphabetische  Anordnung. 


Alcohols 


B  =  Fats  (444) 


Aliphatic  acids ,  mixtures  of 

B 

=  C4H10O,  Ethyl  ether  (103) 

B 

=  Wines  (103) 

Alkali  Blue 

6  B  (Bayer) 

B 

=  C4H10O,  Isobutyl  alcohol 

(131,  132) 

t  = 

25°C 

g  A/1b 

K'  +  ? 

0.105 

13.3 

0.212 

14.0 

0.425 

14.1 

Congo  Red  (Bayer) 

B 

=  C4H10O,  Isobutyl  alcohol 

(131,  132) 

t  = 

25°C 

g  A/1b 

K'  +  ? 

0.0022 

0.24 

0.012 

0.13 

0.042 

0.09 

B 

=  C4H10O,  Isobutyl  alcohol 

(131,  132) 

D  =  4M  KOH/1 

t  = 

25°C 

g  A/1b 

Iv'  ±  ? 

0.0024 

0.36 

0.010 

0.23 

0.060 

0.13 

Erythrosine  A  (Hochst) 

B  =  C4Hi0O,  Isobutyl  alcohol 
(131,  132) 


B  =  C14H10O. — ( Continued ) 


t  = 

25°C 

g  A /1B 

w 

1+ 

-3 

0.011 

7.9 

0.0234 

2.2 

0.063 

0.14 

Fuchsin 

v.  p.  432 

Methylene  Blue 

B 

=  C6H7N,  Aniline  (433) 

Methylene  Blue,  D 

B 

=  C4H10O,  Isobutyl  alcohol 

(131,  132) 

t  = 

25°C 

g  A/1b 

Iv'  +  ? 

0.0052 

0.76 

0.054 

0.30 

0.108 

0.24 

B 

=  c4h10o, 

Isobutyl  alcohol 

(131,  132) 

D  =  HC1  (2  A) 

t  = 

25°C 

g  A/1b 

Iv'  +  ? 

0.0075 

1.07 

0.0224 

0.60 

0.192 

0.44 

Methylene  Blue,  G  (Cone.) 

(Basel) 

B 

=  C4H10O,  Isobutyl  alcohol 

(131,  132) 

t  = 

25°C 

g  A/1b 

K'  +  ? 

0.0043 

2.7 

0.050 

0  64 

0.156 

0.34 

B  =  C4Hi0O,  Isobutyl  alcohol 


(131,  132) 

t  = 

25°C 

D  =  HC1  (0.33  A) 

g  A/1b 

w 

1+ 

—0 

0.00227 

7.1 

0.043 

1.45 

0.268 

0.88 

D  =  KOH  (0.003 A) 

0.018 

4.5 

0.070 

2.8 

0.500 

1.67 

Patent  Blue  (Hochst) 

B  =  C4H10O,  Isobutyl  alcohol 

(131,  132) 

t  =  25°C 


g  A/1b 
0.0010 
0.375 


K'  +  ? 
0.24 
0.17 


Phenolphthalein,  v.  p.  432 


Ponceau  Crystal 
B  =  C4Hl0O,  Isobutyl  alcohol 
(131,  132) 

t  =  25°C 


g  A/1b 

Iv'  ±  ? 

0.001 

0.05 

0.006 

0.03 

0.015 

0.03 

B  =  C5H12O, 

Amyl  alcohol 

(151) 

Quinoline  Yellow  (Bayer) 

B  =  C4H10O,  Isobutyl  alcohol 
(131,  132) 


C32H49NO9,  Veratrine 
B  =  Sesame  oil  (474);  at  20°C, 
K'  =  12  +  1  for  g  A/1b 
13.9,  calculated  from  separate 
solubilities 


C34H47NO11,  Aconitine 
B  =  CHCI3,  Chloroform  (los) 
D  =  Aqueous  solution  of 
NH4OH;  at  25  ±  0.1°C, 
K  =  0.017  ±  0.002  for  g 
A/1b  =  3.2-5. 6 

B  =  C4H10O,  Ethyl  ether  (105) 
D  =  Aqueous  solution  of 
NH4OH;  at  25  ±  0.1°C, 
K  =  0.140  ±  0.005  for  g 
A/1b  =  1.2-3. 1 


11  componente  A  (ripartito 
tra  i  due  liquidi)  e  una  sostanza 
colorante  o  un  prodotto  di  com- 
posizione  sconosciuta  o  non 
definita. 

Ordine  alfabetico. 


B  =  C4H10O. — ( Continued ) 
t  =  25°C 


g  A/1b 

Iv'  ±  ? 

0.018 

1.6 

0.200 

1.7 

0.964 

1.5 

B  =  C4H10O,  Isobutyl  alcohol 
(131,  132) 

t  =  25°C 


D  =  HC1  (10A) 


g  A/1b 

K'  ±  ? 

0.036 

5.5 

0.390 

6.4 

2.030 

6.4 

D  =  KOH  (10 A) 

0.017 

1.4 

0.160 

1.14 

0.800 

1.11 

B 


Rocelline  (Basel) 

=  C4H10O,  Isobutyl  alcohol 


(131,  132) 

t  = 

25°C 

g  A/1b 

w 

1+ 

•^5 

0.0118 

7.3 

0.0736 

2.4 

0.300 

1.7 

Violet  Crystal  (Basel) 

B  =  C4H10O,  Isobutyl  alcohol 
(131,  132) 


i  =  25°C 


g  A/1b 
0.017 
0.104 
0.820 


K'  +  ? 
19 
5.3 
3.35 
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Non-aqueous  Systems 


A  =  h 

B  =  CC14,  Carbon  tetrachloride 
C  =  CHCls,  Chloroform  (93) 
B  =  CC14,  Carbon  tetrachloride 
C  =  C3H803,  Glycerol  (93) 

B  =  CHCI3,  Chloroform 
C  =  C8H803,  Glycerol  (63, 
72) 

B  =  C4H10O,  Ethyl  ether 
C  =  C2H602,  Glycol  (93) 

B  =  C4H10O,  Ethyl  ether 
C  =  CsHgOs,  Glycerol  (63) 

B  =  CelL,  Benzene 
C  =  CCI4,  Carbon  tetra¬ 
chloride  (93) 

B  =  C6H6,  Benzene 

C  =  C3H803,  Glycerol  (9  3) 

A  =  CH2O2,  Formic  acid 
B  =  C4Hi0O,  Ethyl  ether 
C  =  H2S04  (5);  also  H2S04  + 
NaCl 


A  =  C2H402,  Acetic  acid 
B  =  CHCI3,  Chloroform 
C  =  C3ILO3,  Glycerol  (7  4) 


B  =  C4IL0O,  Ethyl  ether  (H») 
C  =  Fused  salts;  CaCl2- 
6H2Q;  LiN03.3H2Q 

A  =  C2H60,  Ethyl  alcohol 
B  =  C4H10O,  Ethyl  ether  (110) 
C  =  CaCl2.6H,0  (fused) 

B  =  CeHe,  Benzene  ("») 

C  =  CaCl2.6H20  (fused) 


A  =  C6Hi0O2,  Valeric  acid 
B  =  Benzine 
C  =  H2S04  (60) 


A  =  CfjHuOe,  Diethyl  tartrate 

(178) 

B  =  C2H4Br2,  Ethylene  bro¬ 
mide 

C  =  CH3NO,  Formamide 

A  —  CioHicO,  Citral 
B  =  C2H60,  Ethyl  alcohol 
C  =  Lemon  oil  (105);  at 
25  ±  0.1°C,  Kb  =  0.07  + 
0.01  for  g  A/1b  =  27.5- 
33.4 


A  =  H3B03 

B  =  C6Hi20,  Amyl  alcohol 
C  =  C3H803,  Glycerol  (7  4) 

The  B-component  is  Acetone . 
The  C-component  is  Glycerol 
(157). 

CH202,  Formic  acid 
C2HC1302,  Trichloroacetic  acid 
C2H3Br02,  Bromoacetic  acid 
C2H2C1202,  Dichloroacetic  acid 
C2H3C102,  Chloroacetic  acid 
C2H402,  Acetic  acid 
C2H4OS,  Thioacetic  acid 
C2H7N,  Ethylamine 
C2H7N,  Dimethylamine 
C3H404,  Malonic  acid 
C3H6Br02,  1-Bromopropionic 
acid 

C3H602,  Propionic  acid 
C4H4O4,  Fumaric  acid 
C4H404,  Maleic  acid 
C4H6Br04,  Bromosuccinic  acid 
C4He04)  Succinic  acid 
C4H605,  Malic  acid 
C4H6C>6,  Tartaric  acid 


C4H802,  n-Butyric  acid 
C4H802,  Isobutyric  acid 
C4H11N,  Diethylamine 
C6Hs04,  Glutaric  acid 
C6Hio02,  Isovaleric  acid 
C5H11N,  Piperidine 
C6Hi3N,  n-Methylpiperidine 
CcHisN,  Dipropylamine 
C6H16N,  Triethylamine 
C7H606,  Gallic  acid 
C7H7N02,  Anthranilic  acid 
CsH604,  Phthalic  acid 
C8H803,  Mandelic  acid 
C3H9N03,  Hippuric  acid 
Acid  phthalates  of  C2H7N,  Di¬ 
methylamine;  C3H9N,  Trime- 
thylamine;  C4HUN,  Diethylam¬ 
ine;  C6HuN,  Piperidine; 
C6Hi3N,  n-Methylpiperidine; 
CeHuN,  Dipropylamine  and 
Triethylamine;  CgHuN,  Benzyl- 
ethylamine;  C8Hi9N,  Diisobutyl- 
amine;  C9H2iN,  Tripropylam¬ 
ine;  C10H23N,  Diisoamylamine 
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4:  818;  22.  P23)  Pelet-Jolivet,  Rev.  g&n.  mat.  col.,  13:  249;  09.  P24) 
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(177)  Winther,  7,  66:  719;  06.  (178)  Winther,  7,  60:  563;  07.  (ns.S) 

Woodman  and  Corbet,  4,  127:  2461;  25.  (17  9)  Wroth  and  Reid,  1,  38: 

2316;  16. 

(18°)  Knight  and  Hinshelwood,  4,  1927:  466. 


P-V-T  RELATIONS  IN  THE  GASEOUS  STATE  FOR  SUBSTANCES  WHICH  ARE  LIQUID 

OR  SOLID  AT  0°  AND  1  ATMOSPHERE 

F.  G.  Keyes 


VALUES  OF  pv 

Pressure  in  atmospheres,  volume  in  liters  per  gram,  unless  other¬ 
wise  'indicated 

A-Tables. — Elementary  Substances 
As,  Arsenic  (5>  7>  22>  28) 


Pat.m.  |  600°C|  700°Cj  800°C  900°C|  1000°C|  1100°C|  1200°C 


0 

020 

0 

275 

0 

363 

0 

420 

0 

492 

0 

035 

0 

272 

0 

340 

0 

394 

0 

458 

0 

593 

0 

050 

0 

269 

0 

325 

0 

376 

0 

437 

0 

549 

0 

712 

0 

900 

0 

100 

0 

259 

0 

298 

0 

342 

0 

393 

0 

496 

0 

613 

0 

777 

0 

200 

0 

242 

0 

284 

0 

324 

0 

357 

0 

434 

0 

534 

0 

674 

0 

300 

0 

231 

0 

278 

0 

316 

0 

347 

0 

411 

0 

498 

0 

626 

0 

400 

0 

223 

0 

273 

0 

310 

0 

340 

0 

399 

0 

474 

0 

596 

0 

500 

0 

268 

0 

304 

0 

335 

0 

389 

0 

457 

0 

576 

0 

600 

0 

263 

0 

300 

0 

332 

0 

382 

0 

444 

0 

558 

0 

700 

0 

258 

0 

296 

0 

330 

0 

376 

0 

434 

0 

539 

0 

800 

0 

256 

0 

294 

0 

328 

0 

373 

0 

426 

0 

522 

0 

900 

0 

292 

0 

327 

0 

371 

0 

421 

0 

507 

1 

000 

0 

326 

0 

370 

0 

418 

0 

494 

1 

100 

0 

369 

0 

414 

0 

484 

Br,  Bromine  l11*  15>  18>  19>  20>  21) 


Patm. 

700°C  800 °C 

900°  C 

t— 1 

o 

o 

o 

o 

O 

1100°C 

1200°C 

1300°C 

0.500 

0.4987 

0.600 

0.4987 

0 . 5532 

0.6119 

0.700 

0.4987 

0.5530 

0.6115 

0.6795 

0.800 

0.4987 

0.5528 

0.6112 

0.6779 

0 . 7560 

0.900 

0.5524 

0.6108 

0.6763 

0.7530 

0.8487 

1 .000 

0.5520 

0.6105 

0.6747 

0.7509 

0.8423 

0.9639 

1 . 1000 

0.6101 

0.6731 

0.7492 

0.8382 

0.9574 

1.2000 

0.6715 

0.7476 

0.8360 

0.9533 

1 .3000 

0.7461 

0 . 8343 

1.4000 

0.8329 

I,  Iodine  (L  12,  13,  17,  29,  31,  33,  34) 


Patm. 

500 °C 

800°C 

900°C 

1000°C|  1100°C 

1200°C 

0.400 

0.2495 

0.3725 

0.500 

0.2495 

0.3718 

0.4339 

0.600 

0.2495 

0.3709 

0.4313 

0.5135 

0.700 

0.3698 

0.4288 

0.5083 

0.6119 

0.800 

0.3684 

0.4263 

0.5034 

0 . 6046 

0 . 7240 

0.900 

0.3665 

0.4237 

0.4987 

0.5979 

0.7151 

1.000 

0.4212 

0.4942 

0.5918 

0.7065 

1  100 

0.4899 

0 . 5862 

0 . 6983 

Patm. 

500°C 

800°C 

900 °C 

o 

o 

O 

O 

O 

i— i 

1100°C 

1200°C 

1.200 

0 . 4857 

0 . 5806 

0.6906 

1.300 

0 . 5752 

0.6835 

1 .400 

0.6770 

1.500 

0.6735 

1.600 

0.6700 

■  ■"'"“'if 

P,  Phosphorus  (7> 14>  22>  28>  30) 


Patm. 

500°C 

600°C 

O 

o 

O 

O 

1- 

O 

O  1 

o  ; 

O  i 

00 

900°C 

O 

o 

O 

O 

o 

O 

O 

O 

o 

1200°C 

0 

050 

0 

586 

0 

638 

0 

787 

0 

860 

0 

100 

0 

562 

0 

612 

0 

701 

0 

818 

1 

012 

1 

340 

1 

754 

2 

210 

0 

200 

0 

536 

0 

597 

0 

674 

0 

774 

0 

914 

1 

156 

1 

486 

1 

946 

0 

300 

0 

524 

0 

590 

0 

664 

0 

760 

0 

881 

1 

084 

1 

354 

1 

799 

0 

400 

0 

516 

0 

585 

0 

658 

0 

749 

0 

866 

1 

044 

1 

288 

1 

704 

0 

500 

0 

582 

0 

653 

0 

740 

0 

856 

1 

020 

1 

248 

1 

632 

0 

600 

0 

649 

0 

732 

0 

847 

1 

004 

1 

212 

1 

572 

0 

700 

0 

838 

0 

988 

1 

194 

1 

520 

0 

800 

1 

160 

1 

478 

0 

900 

1 

140 

1 

440 

1 

000 

1 

122 

1 

407 

1 

100 

1 

378 

S,  Sulfur  (6,  7,  8,  9,  10,  17,  23,  28,  32,  34,  35) 


Patm. 

250°C 

300°C 

350°C 

O 

0 

O 

O 

450 °C 

O 

0 

O 

O 

tO 

0.01 

0 . 1835 

0.2095 

0.2560 

0.735 

0.015 

0.1798 

0.2071 

0.2419 

0.3220 

0.475 

0.731 

0.020 

0.2056 

0.2355 

0.3080 

0.474 

0.716 

0.050 

0.2304 

0.2748 

0.376 

0.587 

0.100 

0.2283 

0.2639 

0.328 

0.473 

0.150 

0.2276 

0.2609 

0.314 

0.422 

0.200 

0.2590 

0.306 

0.393 

0.300 

0.2561 

0.299 

0.370 

0.400 

0.2532 

0.295 

0.360 

0.500 

0.2507 

0.291 

0.352 

0.600 

0.286 

0.344 

0.700 

0.284 

0.336 

0.800 

0.329 

0.900 

0.322 

1 .000 

0.316 

1.100 

0.311 

Ve>tm. 

550°C 

600°C 

650°C 

850°C 

950°C 

1020°C 

0.050 

0.954 

1.127 

1.216 

1.519 

0.100 

0.781 

1.042 

1.169 

1.498 

1.623 

1.701 

0.150 

0.674 

0.964 

1.128 

1 .481 

1.612 

1.694 

0.200 

0.604 

0.893 

1  092 

1 .467 

1  604 

1 .688 

436 
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S. — ( Continued ) 


Patm . 

550°C 

600 °C 

650°C 

850°C 

950°C 

1020°C 

0.300 

0.528 

0.787 

1 .037 

1.447 

1.584 

1.675 

0.400 

0.489 

0.719 

0.996 

1.434 

1.574 

1.664 

0 . 500 

0.464 

0.674 

0.960 

1.426 

1.566 

1.657 

0.600 

0.448 

0.639 

0.925 

1.420 

0.700 

0.433 

0.610 

0.892 

1.416 

0.800 

0.421 

0.587 

0.858 

0.900 

0.409 

0.566 

0.826 

1.000 

0.400 

0.549 

0.798 

1.100 

0.389 

0.532 

0.771 

1.200 

0.380 

0.516 

0.750 

1.300 

0.734 

Se,  Selenium  (5>  22>  28>  35) 


Patm. 

O 

O 

O 

O 

550°C 

600°C 

650°C 

700°C 

750°C 

800°C 

850°C 

900°C 

0 

010 

0 

206 

0 

251 

0 

015 

0 

197 

0 

248 

0 

327 

0 

404 

0 

455 

0 

020 

0 

190 

0 

245 

0 

328 

0 

406 

0 

459 

0 

504 

0 

035 

0 

179 

0 

234 

0 

326 

0 

408 

0 

466 

0 

510 

0 

538 

0 

576 

0 

598 

0 

050 

0 

172 

0 

223 

0 

314 

0 

407 

0 

471 

0 

516 

0 

542 

0 

578 

0 

601 

0 

100 

0 

188 

0 

254 

0 

366 

0 

464 

0 

520 

0 

552 

0 

582 

0 

608 

0 

200 

0 

216 

0 

288 

0 

386 

0 

481 

0 

538 

0 

572 

0 

604 

0 

300 

0 

258 

0 

331 

0 

442 

0 

514 

0 

556 

0 

592 

0 

400 

0 

246 

0 

300 

0 

410 

0 

498 

0 

548 

0 

584 

0 

500 

0 

284 

0 

385 

0 

483 

0 

539 

0 

580 

0 

600 

% 

0 

278 

0 

373 

0 

472 

0 

532 

0 

578 

0 

700 

0 

272 

0 

364 

0 

460 

0 

523 

0 

575 

0 

800 

0 

355 

0 

450 

0 

515 

0 

572 

0 

900 

0 

347 

0 

440 

0 

507 

0 

567 

1 

000 

0 

418 

0 

496 

0 

562 

1 

100 

0 

490 

0 

557 

15-Tables. — Chemical  Compounds 


h2o, 

Superheated 

steam 

0> 

2,  16, 

16.5 

) 

Patm. 

110°C 

120°C 

130°C 

140°C 

150°C 

1 

00 

1.723 

1 

772 

1 

819 

1 

866 

1 

912 

1 

1 

1.720 

1 

769 

1 

817 

1 

864 

1 

910 

1 

2 

1.717 

1 

767 

1 

815 

1 

863 

1 

909 

1 

3 

1.713 

1 

764 

1 

813 

1 

861 

1 

907 

1 

4 

1.710 

1 

761 

1 

811 

1 

859 

1 

906 

1 

5 

1 

.759 

1 

809 

1 

857 

1 

904 

1 

6 

1 

756 

1 

807 

1 

855 

1 

902 

1 

7 

1 

.754 

1 

805 

1 

854 

1 

901 

1 

8 

1 

.751 

1 

803 

1 

852 

1 

899 

1 

9 

1 

.748 

1 

800 

1 

850 

1 

898 

2 

0 

160°C 

17 

0°C 

1 

.798 

1 

848 

1 

896 

2 

5 

1.936 

1 

.987 

1 

.786 

1 

838 

1 

887 

3 

0 

1.929 

1 

.979 

1 

828 

1 

.878 

3 

5 

1.922 

1 

.972 

1 

816 

1 

.869 

4 

0 

1.914 

1 

.965 

1 

.859 

4 

5 

1.906 

1 

.957 

1 

.849 

5 

0 

1.897 

1 

.949 

5 

5 

1.887 

1 

.941 

6 

0 

1.878 

1 

.933 

6 

5 

1 

.924 

180°C 

7 

0 

1 

.916 

1 

.970 

7 

.5 

1 

.906 

1 

.962 

185°C 

8 

.0 

1 

.954 

1 

.981 

8 

.5 

1 

.946 

fl 

.973 

9 

.0 

1 

.937 

1 

.966 

9 

.5 

1 

.927 

1 

.957 

10 

.0 

1 

.947 

10 

.5 

1 

.937 

11 

.0 

1 

.925 

CH40,  Methyl  alcohol  (26) 
Volume  in  decaliters  (101)  per  gram 


Patm. 

120°C 

160°C 

180°C 

200°C 

230°C 

240°C 

2 

0.099i 

0.1107 

0.0933* 

0 . 1204 

0.1291 

0.1313 

4 

0.0944 

O.IO82 

0.1192 

0.1286 

0.1309 

6 

O.O883 

0.1057 

0.1179 

0.1279 

0.1305 

8 

0.1031 

0.1164 

0.1272 

0.1299 

10 

0 .090o  t 

0.1003 

0.1089 

0.1149 

0.1263 

0.1292 

12 

0.0969 

0 . 1064 

0.1134 

0.125s 

0.1283 

14 

0.0931 

0.1037 

0 .1118 

0.1242 

0.1273 

16 

0.0883 

O.lOlo 

O.llOi 

0.1229 

0.1262 

18 

0.08213 

0.0986 

O.IO82 

0.1216 

0.1249 

20 

0.0947 

O.IO62 

0.120i 

0.1236 

22 

0.0911 

0.104i 

0.1185 

0.1221 

24 

220°C 

0.0872 

0 . 1018 

0.1169 

0.1206 

26 

0.109s 

225°C 

0.083i 

0.0994 

0.1151 

0.1189 

28 

0.107s 

O.llOi 

0.0968 

0.1132 

0.1173 

30 

0.1057 

O.IO82 

0.0939 

0.1113 

0.1157 

32 

0.1037 

O.IO62 

0.090s 

0.1092 

0.114o 

34 

0.1016 

0.1042 

0.0874 

0.1072 

0.1123 

36 

0.099s 

0.1022 

0.0834 

0.1051 

0.1105 

38 

0.0969 

0.1001 

0.0794 

0.1029 

0.1087 

40 

0.0944 

0.097s 

0 . 100? 

0.1069 

42 

0.091s 

0.0954 

0.0983 

0.1051 

44 

0.089i 

0.0929 

0.0959 

0.1032 

46 

0.0859 

0.0903 

0.1014 

48 

0.0827 

0.0876 

0.0998 

50 

0.0789 

0.0847 

0.0974 

52 

0.0747 

0.0816 

0.095s 

54 

0.0697 

0.078i 

0.0931 

56 

0.0639 

0.0746 

0.090s 

58 

0.0695 

0.0883 

60 

0.0635 

0.085s 

62 

0.083o 

64 

O.O8O1 

66 

0.077o 

68 

0.0736 

70 

0.0699 

72 

0.0656 

74 

0.0605 

76 

0.054o 

78 

0.0443 

P  atm.  | 

232°C 

234°C 

236°C 

238°C 

239°C 

239. 5°C 

28 

0.1136 

0.1146 

0.1154 

O.II62 

0.1166 

30 

0 . 1119 

0.1128 

0.1137 

0.1146 

0.1149 

32 

O.llOi 

O.llli 

0.1121 

0.1129 

0.1133 

34 

0.1082 

0.109s 

0.1104 

0.1112 

0.1116 

36 

0.1064 

0.1074 

0 . 1086 

0 . 1094 

0.1099 

38 

0 . 1044 

0 . 1054 

0.106s 

0.1076 

O.IO81 

40 

0.1023 

0.103s 

0.1049 

0.1057 

O.IO62 

42 

O.IOO2 

O.lOU 

0.1029 

0.103s 

0 . 1044 

44 

0.098o 

0.0993 

0.1009 

0.1018 

0 . 1024 

46 

0.0957 

0.0971 

0.0987 

0.0998 

0.1003 

48 

0.0933 

0.0947 

0.0966 

0.0977 

0.0982 

50 

0.090s 

0.0923 

0.0942 

0.0954 

0.096o 

52 

O.O882 

0.089s 

0.091s 

0.0932 

0.093s 

54 

0.0854 

0.0872 

0.0893 

0.0907 

0.09U 

56 

0.0825 

0.0844 

O.O867 

O.O882 

0 . 089o 

58 

0.0794 

0.0816 

0.0839 

0.0856 

0.0865 

60 

0.076o 

0.0785 

0.080s 

0.082s 

0.083s 

62 

0.0723 

0.0752 

0.077s 

0.0799 

O.O8I2 

64 

O.O680 

0.0716 

0.0742 

0.0767 

0.0783 

0.0793 

66 

0.062s 

0.067s 

0.0704 

0.0734 

0.0752 

0.0762 

68 

0.0562 

0.0626 

O.O662 

0.069s 

0.0717 

0.0728 

*  At  100°C.  t  At  140°C. 
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Patm. 

232°C  | 

234°C 

236°C 

238°C 

239°C 

239. 5°C 

70 

0.0552 

O.O6I1 

0.0657 

0.0679 

0.069o 

72 

0.0543 

0.0609 

0.0634 

0.0647 

74 

0  0543 

0.0579 

0.0593 

76 

0.050o 

0.0523 

78 

0.0407 

C2H4O2,  Acetic  acid  (24) 


Patm .  1 

92°C  | 

105 

.1°C  I 

1 18°C 

132 

,9°C 

147 

.  6°C 

162 

.  5°C 

184 

.  1°C 

0. 

04 

0 

377 

0 

426 

0 

474 

0. 

06 

0 

363 

0 

414 

0 

463 

0 

08 

0 

354 

0 

404 

0 

453 

0 

10 

0 

346 

0 

395 

0 

444 

0 

12 

0 

340 

0 

387 

0 

436 

0 

525 

0. 

565 

0 

605 

0 

14 

0 

335 

0 

380 

0 

429 

0 

478 

0 

517 

0 

561 

0 

602 

0 

16 

0 

330 

0 

373 

0 

422 

0 

471 

0 

510 

0. 

557 

0 

599 

0 

18 

0 

326 

0 

368 

0 

416 

0 

465 

0 

504 

0. 

553 

0 

596 

0 

20 

0 

322 

0 

362 

0 

410 

0 

459 

0 

498 

0. 

550 

0 

594 

0 

22 

0 

318 

0 

357 

0 

405 

0 

453 

0 

493 

0 

546 

0 

592 

0 

24 

0 

315 

0 

353 

0 

400 

0 

448 

0 

488 

0 

543 

0 

590 

0 

26 

0 

312 

0 

350 

0 

395 

0 

444 

0 

484 

0 

540 

0 

588 

0 

28 

0 

308 

0 

346 

0 

391 

0 

439 

0 

480 

0 

537 

0 

586 

0 

30 

0 

305 

0 

343 

0 

386 

0 

435 

0 

477 

0 

534 

0 

584 

0 

32 

0 

302 

0 

340 

0 

382 

0 

431 

0 

474 

0 

531 

0 

582 

0 

34 

0 

300 

0 

338 

0 

379 

0 

428 

0 

470 

0 

529 

0 

581 

0 

36 

0 

297 

0 

335 

0 

375 

0 

424 

0 

467 

0 

526 

0 

579 

0 

38 

0 

294 

0 

332 

0 

372 

0 

420 

0 

464 

0 

523 

0 

578 

0 

40 

0 

330 

0 

369 

0 

417 

0 

461 

0 

520 

0 

576 

0 

42 

0 

327 

0 

366 

0 

414 

0 

459 

0 

518 

0 

575 

0 

44 

0 

325 

0 

364 

0 

411 

0 

456 

0 

516 

0 

574 

0 

46 

0 

323 

0 

361 

0 

408 

0 

454 

0 

513 

0 

572 

0 

48 

0 

320 

0 

359 

0 

405 

0 

451 

0 

511 

0 

571 

0 

50 

0 

318 

0 

356 

0 

402 

0 

449 

0 

508 

0 

569 

0 

52 

0 

316 

0 

354 

0 

400 

0 

447 

0 

506 

0 

568 

0 

54 

0 

313 

0 

352 

0 

397 

0 

445 

0 

504 

0 

566 

0 

56 

0 

311 

0 

350 

0 

395 

0 

442 

0 

501 

0 

565 

0 

58 

0 

308 

0 

348 

0 

392 

0 

440 

0 

499 

0 

564 

0 

60 

0 

306 

0 

346 

0 

390 

0 

438 

0 

497 

0 

562 

0 

62 

0 

304 

0 

345 

0 

388 

0 

436 

0 

495 

0 

561 

0 

64 

0 

302 

0 

343 

0 

386 

0 

434 

0 

492 

0 

559 

0 

66 

0 

341 

0 

384 

0 

432 

0 

490 

0 

558 

0 

68 

0 

339 

0 

382 

0 

431 

0 

488 

0 

556 

0 

70 

0 

338 

0 

380 

0 

429 

0 

486 

0 

555 

0 

72 

0 

336 

0 

379 

0 

427 

0 

484 

0 

554 

0 

74 

0 

335 

0 

377 

0 

425 

0 

482 

0 

552 

0 

76 

0 

333 

0 

376 

0 

423 

0 

480 

0 

551 

0 

78 

0 

332 

0 

374 

0 

421 

0 

478 

0 

549 

0 

80 

0 

330 

0 

373 

0 

420 

0 

476 

0 

548 

0 

82 

0 

329 

0 

371 

0 

418 

0 

474 

0 

546 

0 

84 

0 

328 

0 

370 

0 

416 

0 

472 

0 

545 

0 

86 

0 

327 

0 

369 

0 

415 

0 

470 

0 

543 

0 

88 

0 

325 

0 

367 

0 

413 

0 

468 

0 

542 

0 

90 

0 

324 

0 

366 

0 

411 

0 

466 

0 

540 

0 

92 

0 

323 

0 

365 

0 

409 

0 

464 

0 

539 

0 

94 

0 

.322 

0 

363 

0 

408 

0 

462 

0 

96 

0 

362 

0 

406 

0 

460 

0 

98 

0 

361 

0 

404 

1 

00 

0 

360 

0 

402 

P&tm. 

50°C 

78 ,4°C 

Pa,tm. 

78 ,4°C 

Patm. 

78 ,4°C 

0.02 

0.268 

0.10 

0.307 

0.18 

0.289 

0.04 

0.246 

0.341 

0.12 

0.302 

0.20 

0.286 

0.06 

0.235 

0.325 

0.14 

0.296 

0.22 

0.283 

0.08 

0.315 

0.16 

0.293 

0.24 

0.281 

Patm. 

162. 5°C 

183.75°C 

200°C 

240°C 

280°C 

|  Patm. 

280°C 

2 

0.397 

18 

0.527 

3 

0.357 

0.437 

0.487 

0.607 

19 

0.517 

4 

0.407 

0.459 

0.587 

0.683 

20 

0.506 

5 

0.379 

0.435 

0.568 

0.671 

21 

0.496 

6 

0.413 

0.550 

0.659 

22 

0.485 

7 

0.393 

0.533 

0.648 

23 

0.474 

8 

0.518 

0.636 

24 

0.464 

9 

0.503 

0.624 

25 

0.453 

Patm . 

162. 5°C 

183.75°C 

200°C  240°C  280°C 

|  P&tm. 

280°C 

10 

0.486 

0.613 

26 

0.443 

11 

0.471 

0.602 

27 

0.432 

12 

0.456 

0.591 

28 

0.421 

13 

0.442 

0.580 

29 

0.409 

14 

0.428 

0.569 

30 

0.396 

15 

0.413 

0.558 

31 

0.381 

16 

0.548 

32 

0.364 

17 

0.538 

C2HgO,  Ethyl  alcohol  (25) 


P&tm . 

130°C 

140°C 

150°C 

160°C 

170°C 

180°C 

190°C 

4 

0.6843 

0.708 

0.734s 

0.756? 

0.7783 

0.7973 

5 

0.666 

0.695 

0.722 

0.746 

0.768 

0.7887 

0.8157 

6 

0.633 

0.6797 

0.7097 

0.735 

0.758 

0.7803 

0.808 

7 

0.661 

0.6963 

0.7233 

0.7473 

0.7717 

0.800 

8 

0.681 

0.711? 

0.737 

0.7627 

0.7917 

9 

0.6617 

0.699 

0.726 

0.7537 

0.7833 

10 

0.633 

0.6857 

0.715 

0 . 7443 

0.7747 

11 

0.671 

0.703s 

0.7347 

0.766 

12 

0.6523 

0.6917 

0.7243 

0.7567 

13 

0.679 

0.7137 

0.747 

14 

0.6645 

0.7025 

0.7373 

15 

0.646s 

0.6907 

0.727 

t,  °C 

P&tm. 

Patm. 

180°C 

190°C 

Po.tm. 

190°C 

2 

3 

100 

0.646 

16 

0.6777 

0.7167 

21 

0.654 

110 

0.6707 

0.648 

17 

0.663 

0.705 

22 

0.6387 

4 

18 

0.646 

0.693s 

23 

0.6217 

120 

0.655 

19 

0.625 

0.681 

24 

0.602 

20 

0.668 

Patm.  | 

200°C 

210°C 

220°C 

225°C 

230°C 

232°C 

234°C 

5 

0.834 

0.851 

0 . 858s 

0.8653 

0.875 

0.883s 

0 . 8997 

6 

0.827 

0.845 

0.853 

0 . 8607 

0.8707 

0.879 

0.895s 

7 

0.8197 

0.839 

0 . 8473 

0.8557 

0.866 

0.874 

0.891 

8 

0.8123 

0.833 

0.8415 

0.850s 

0.861 

0.869 

0.8867 

9 

0.8047 

0.826 

0 . 8357 

0.845 

0.856 

0.864 

0.882 

10 

0.797 

0.819s 

0.8293 

0.839 

0.8507 

0.859 

0.8767 

11 

0.789 

0.8127 

0.823 

0.833 

0.845 

0.8533 

0.871 

12 

0.7813 

0.8057 

0.8163 

0.827 

0.8393 

0.8473 

0.8653 

13 

0.773 

0.7983 

0.809s 

0.8203 

0.8333 

0.8413 

0.8595 

14 

0.765 

0.7907 

0.8027 

0.8137 

0.827 

0.8353 

0.853s 

15 

0.756 

0.783 

0 . 7953 

0.807 

0.8207 

0.829 

0.847 

16 

0.747 

0.775 

0.788 

0.800 

0.8143 

0.8225 

0.840 

17 

0.7377 

0.766? 

0.7807 

0.793 

0.8077 

0.8157 

0.8337 

18 

0.728 

0.758 

0.773 

0.786 

0.8007 

0.809 

0.8267 

19 

0.718 

0.7495 

0.7653 

0.7783 

0.7947 

0.802 

0.820 

20 

0.7077 

0.7407 

0.757s 

0.771 

0.786s 

0.795 

0.8127 

21 

0.6967 

0.7317 

0.749s 

0.763 

0.779 

0 . 787s 

0.8057 

22 

0.685s 

0.722s 

0.741 

0.755s 

0.771s 

0.780 

0.798 

23 

0.6735 

0.713 

0.7327 

0.7473 

0.764 

0.7723 

0.790? 

24 

0.6607 

0.703 

0.7243 

0.7393 

0.756 

0.7647 

0.783 

25 

0.647 

0.693 

0.715? 

0.731 

0.748 

0.757 

0.775s 

26 

0.632 

0.683 

0.707 

0.7227 

0.740 

0.749 

0.767 

27 

0.616 

0.672s 

0.698 

0.7143 

0.7317 

0.741 

0.759 

28 

0.5977 

0.661 

0.689 

0.705s 

0.7233 

0.7327 

0.751 

29 

0.577 

0.649 

0.6797 

0.6967 

0.715 

0.7243 

0.743 

30 

0.636s 

0.670 

0.6877 

0.7063 

0.716 

0.735 

31 

0.6227 

0.660 

0.6787 

0.6973 

0.707s 

0:7265 

32 

0.607? 

0.6495 

0.669s 

0 . 6885 

0.698s 

0.718 

33 

0.5915 

0.6387 

0.660 

0.6797 

0.6897 

0.709t 

34 

0.573 

0.6275 

0.650 

0 . 6703 

0.681 

0:701 
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Palm.  | 

200°C  | 

O 

o 

O 

CM 

220°C  | 

225°C  | 

230°C  | 

232°C  | 

234°C 

35 

0.551  1 

0.615 

0.640 

0.661  1 

0.672 

0.6927 

36 

0.6023 

0.630 

0.6517 

0.6627 

0.684 

37 

0.5887 

0.6193 

0.642 

0.653 

0.675 

38 

0.5737 

0 . 6083 

0.632 

0 . 6435 

0.666 

39 

0.557 

0.597 

0.622 

0.6337 

0.657 

40 

0.585 

0.612 

0.6237 

0.647s 

41 

0.572 

0.6017 

0.6137 

0.637s 

42 

0.5577 

0.5907 

0.603 

0.6273 

43 

0.542 

0.5793 

0.592s 

0.617 

44 

0.5233 

0.5673 

0.5813 

0.606 

45 

0.500 

0.5547 

0 . 5695 

0 . 5943 

46 

0.469s 

0.541 

0 . 5567 

0.5823 

47 

0.5253 

0.543 

0 . 5697 

48 

0.506 

0.5277 

0.556 

49 

0.482 

0.510 

0.541s 

50 

0.445 

0.488 

0.5253 

51 

0.456 

0 . 5067 

52 

0 . 4835 

53 

0.452 

patm.  1 

236°C  | 

O 

o 

co 

CM 

238°C 

239°C 

240°C 

241°C 

242°C 

5 

0.903 

0 . 9047 

0.9063 

0 . 908s 

0.910 

0.911 

0.912 

6 

0.899 

0.901 

0.903 

0.905 

0.907 

0.908 

0.909s 

7 

0.895 

0.897s 

0.8993 

0.901s 

0.9033 

0 . 9047 

0.9063 

8 

0.8907 

0.893 

0.895s 

0.8975 

0.8997 

0.901 

0.9027 

9 

0.886 

0.888s 

0.891 

0.893 

0.895 

0.897 

0 . 8987 

10 

0.8813 

0.8837 

0.886 

0.8883 

0.8907 

0.8923 

0.894 

11 

0.876 

0.8787 

0.881 

0.8833 

0.8857 

0.887s 

0.889 

12 

0.870? 

0.873 

0.8757 

0.878 

0.8803 

0.882 

0.884 

13 

0.865 

0.8673 

0.870 

0.872s 

0.875 

0.8763 

0 . 8783 

14 

0.859 

0.8613 

0.864 

0.8667 

0.869 

0.8707 

0.8727 

15 

0.8527 

0.8553 

0.858 

0.8607 

0.863 

0.865 

0 . 8667 

16 

0.846,3 

0.849 

0.852 

0.8547 

0.857 

0.859 

0 . 8607 

17 

0.840 

0.8427 

0.8453 

0.8483 

0.8507 

0.8527 

0 . 8547 

18 

0.8333 

0.836 

0.839 

0.842 

0 . 8447 

0.8465 

0 . 848.3 

19 

0.8267 

0.8295 

0.8327 

0.8357 

0.838 

0.8403 

0.842 

20 

0.820 

0.823 

0.826 

0.829 

0.8317 

0.834 

0.836 

21 

0.813 

0.816 

0.819 

0.822 

0.825 

0.827s 

0.829s 

22 

0.806 

0.809 

0.8123 

0.8153 

0.8187 

0.8207 

0.823o 

23 

0.799 

0.802 

0.8057 

0.8085 

0.812 

0.814 

0.8163 

24 

0.7917 

0.795 

0.792s 

0.8017 

0.805 

0.8073 

0 . 8097 

25 

0.784 

0.7877 

0.7915 

0 . 7945 

0.7983 

0 . 8003 

0.803 

26 

0.7767 

0.7803 

0.784 

0.787s 

0.7913 

0 . 7935 

0.796 

27 

0.769 

0.773 

0.777 

0.7803 

0.784 

0.786s 

0.789 

28 

0.7617 

0.7653 

0.7695 

0.773 

0.777 

0.7793 

0.782 

29 

0.754 

0.758 

0.762 

0.7657 

0.7697 

0.772 

0.7747 

30 

0.746 

0.750 

0.7543 

0.758 

0.762,3 

0.765 

0 . 767s 

31 

0.738 

0.742 

0 . 7463 

0.7503 

0.755 

0.7577 

0.760 

32 

0.730 

0.734 

0.7387 

0.743 

0.7477 

0.750 

0.753 

33 

0.7217 

0.726 

0.7307 

0.735 

0.7397 

0.742s 

0  745s 

34 

0.713s 

0.719 

0.7223 

0.727 

0.732 

0.735 

0.7377 

35 

0.705 

0.709s 

0.714 

0.7187 

0.724 

0.727 

0.730 

36 

0.696 

0.7007 

0.7057 

0.710s 

0.716 

0.719 

0.722 

37 

0.6877 

0.692 

0.697 

0.702 

0.7077 

0.711 

0.714 

38 

0.6787 

0.6833 

0.688s 

0.6935 

0.699 

0.7027 

0.706 

39 

0.6697 

0.6743 

0.6797 

0.684s 

0.690 

0.694 

0.698 

40 

0.660 

0.665 

0.6703 

0.676 

O.68I3 

0.6857 

0.689 

41 

0 . 6507 

0.656 

0.661 

0 . 6667 

0.672s 

0.6767 

0.681 

42 

0 . 6407 

0.646 

0.651s 

0 . 6573 

0.663 

0.6677 

0.672 

43 

0.630s 

0.636 

0.6417 

0.6477 

0 . 6537 

0.658s 

0.663 

44 

0.6197 

0.625s 

0.6313 

0 . 6379 

0.6437 

0.649 

0.654 

45 

0.608s 

0.6147 

0.6207 

0.6273 

0 . 6337 

0.639s 

0 . 6447 

46 

0.597 

0.603 

0 . 6097 

0.6165 

0 . 6232 

0 . 6293 

0.635 

47 

0 . 5845 

0.591 

0.598 

0 . 605s 

0.6127 

0.619 

0.625 

Patm 

236°C  | 

237°C 

238°C  | 

239°C 

|  240°C 

241°C  i 

242°C 

48 

0.5715 

0.578s 

0.5857 

0.5937 

0.602 

0.6083 

0.6143 

49 

0.5577 

0 . 5647 

0.573 

0.5817 

0 . 590s 

0.5973 

0 . 6033 

50 

0.543 

0 . 550.3 

0.559 

0 . 5687 

0.5787 

0 . 5853 

0.592 

51 

0 . 5267 

0.534 

0.545 

0.5553 

0.566 

0.573 

0.580 

52 

0 . 5083 

0.516s 

0.529 

0.541 

0.5527 

0.560 

0 . 567 

53 

0.487 

0.497 

0.512 

0.5257 

0 . 538 

0 . 5455 

0 . 553.3 

54 

0.460 

0.475 

0.4923 

0 . 5083 

0.522 

0.530 

0 . 538 

55 

0.425 

0.449 

0.470 

0.489 

0 . 5043 

0.5133 

0.5217 

56 

0.443s 

0.467 

0.485s 

0.495 

0.504 

57 

0.4125 

0.443 

0.465 

0.475s 

0 . 485a 

58 

0.4185 

0 . 4445 

0 . 4543 

0.465s 

Patm. 

243. 1°C 

244.35°C|  246°C 

Patm . 

243. 1°C 

244.35°C|  246 °C 

5 

0.914 

0.9167 

0.920 

32 

0.757 

0.761s 

0.769? 

6 

0.9115 

0.914 

0.918 

33 

0.7497 

0.754 

0.7623 

7 

0 . 9087 

0.911 

0.915 

34 

0.742 

0.7467 

0.755 

8 

0.905 

0.907 

0.912 

35 

0.7347 

0.739 

0.747r 

9 

0.901 

0.904 

0.9087 

36 

0.727 

0.7313 

0.740 

10 

0.897 

0.900 

0.9047 

37 

0.7193 

0.724 

0.732 

11 

0.892 

0.8957 

0 . 900s 

38 

0.7117 

0.716 

0.724s 

12 

0.887 

0.891 

0.896 

39 

0.7037 

0.708 

0.7167 

13 

0.8817 

0.8857 

0.891 

40 

0.6957 

0.700 

0.7087 

14 

0.876 

0.880 

0.886 

41 

0.6877 

0.6923 

0.7003 

15 

0.870 

0.874s 

0.8803 

42 

0.679s 

0.684 

0.6923 

16 

0.8643 

0.8687 

0.875 

43 

0.6707 

0.6757 

0.684 

17 

0.858 

0.8627 

0.869 

44 

0.662 

0.667 

0.675s 

18 

0.852 

0.8567 

0.863 

45 

0.653 

0.658? 

0.6667 

19 

0.846 

0 . 8503 

0.857 

46 

0.644 

0.6497 

0.658 

20 

0.839s 

0.844 

0.851 

47 

0 . 6343 

0.6403 

0.6487 

21 

0.833 

0.838 

0 . 8447 

48 

0 . 6243 

0.631 

0.639 

22 

0.8267 

0.831s 

0.8383 

49 

0.614 

0.621 

0.6293 

23 

0.820 

0.825 

0.832 

50 

0.6033 

0.611 

0.619 

24 

0.8133 

0.818 

0.8253 

51 

0.592 

0.600s 

0.6087 

25 

0 . 8067 

0.811s 

0.8187 

52 

0.5797 

0.589 

0.597 

26 

0.800 

0.8047 

0.812 

53 

0 . 5667 

0.577 

0.5857 

27 

0.793 

0.7977 

0.805 

54 

0.5523 

0.564 

0.573 

28 

0.786 

0.7903 

0.798 

55 

0 . 5367 

0.550 

0.560 

29 

0.779 

0.7833 

0.7913 

56 

0.520 

0.535s 

0.546 

30 

0.7717 

0.776 

0.784 

57 

0.5013 

0.5197 

0.5313 

31 

0.7643 

0.7687 

0.777 

58 

0.481 

0.502s 

0.515s 

C3H80,  Propyl  alcohol  (2  7) 

Patm. 

|  180°C  200°C|  220°C  ]  230°C|  240°C|  260°C|  280°C 

3 

0 

585 

4 

0 

576 

0 

607 

0 

639 

0 

655 

0 

670 

0 

699 

0 

726 

5 

0 

566 

0 

599 

0 

632 

0 

649 

0 

663 

0 

693 

0 

722 

6 

0 

555 

0 

590 

0 

624 

0 

642 

0 

657 

0 

688 

0 

718 

7 

0 

545 

0 

582 

0 

617 

0 

635 

0 

651 

0 

682 

0 

713 

8 

0 

533 

0 

573 

0 

610 

0 

628 

0 

645 

0 

677 

0 

708 

9 

0 

521 

0 

564 

0 

602 

0 

621 

0 

638 

0 

671 

0 

704 

10 

0 

509 

0 

555 

0 

594 

0 

614 

0 

632 

0 

666 

0 

699 

11 

0 

545 

0 

586 

0 

606 

0 

625 

0 

660 

0 

694 

12 

0 

535 

0 

578 

0 

599 

0 

618 

0 

654 

0 

689 

13 

0 

524 

0 

570 

0 

591 

0 

611 

0 

649 

0 

684 

14 

0 

512 

0 

562 

0 

583 

0 

604 

0 

643 

0 

679 

15 

0 

500 

0 

553 

0 

575 

0 

597 

0 

637 

0 

674 

16 

0 

544 

0 

566 

0 

589 

0 

631 

0 

669 

17 

0 

535 

0 

558 

0 

582 

0 

625 

0 

663 

18 

0 

526 

0 

549 

0 

574 

0 

619 

0 

650 

19 

0 

516 

0 

540 

0 

566 

0 

612 

0 

653 

Patm. 

220°C 

230°C 

240°C 

250°C 

260°C 

270°C  280°C 

20 

0 

505 

0 

531 

0 

558 

0 

582 

0 

606 

0 

647 

21 

0 

493 

0 

522 

0 

549 

0 

575 

0 

599 

0 

623 

0 

642 

22 

0 

481 

0 

512 

0 

541 

0 

567 

0 

593 

0 

617 

0 

636 

* 
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439 


Patm . 

220°C 

230°C 

240°C 

250°C 

260°C 

270°C 

O 

O 

O 

GO 

23 

0.468 

0.501 

0.532 

0.559 

0.586 

0.611 

0.630 

24 

0.453 

0.490 

0.523 

0.551 

0.579 

0.604 

0.625 

25 

0.479 

0.514 

0.543 

0.572 

0.598 

0.619 

26 

0.466 

0.504 

0.534 

0.565 

0.591 

0.613 

27 

0.452 

0.494 

0.525 

0.557 

0.585 

0.607 

28 

0.437 

0.483 

0.517 

0.550 

0.578 

0.601 

29 

0  419 

0.472 

0.507 

0.542 

0.571 

0.595 

30 

0.460 

0.498 

0.534 

0.564 

0.589 

31 

0.447 

0.488 

0.525 

0.556 

0.583 

32 

0.432 

0.477 

0.516 

0.549 

0.576 

33 

0.416 

0.466 

0.507 

0.541 

0.570 

34 

0.396 

0.455 

0.498 

0.534 

0.563 

35 

0.443 

0.488 

0.525 

0.556 

36 

0.429 

0.478 

0.517 

0.549 

37 

0.415 

0.468 

0.509 

0.542 

38 

0.399 

0.457 

0.500 

0.535 

39 

0.380 

0.446 

0.490 

0.527 

40 

0.434 

0.481 

0.520 

41 

0.420 

0.471 

0.512 

42 

263.64°C 

0.406 

0.461 

0.504 

43 

0.412 

0.390 

0.450 

0.496 

44 

0.399 

0.372 

0.439 

0.487 

45 

0.385 

0.352 

0.427 

0.478 

46 

0.369 

0.328 

0.415 

0.469 

47 

0.351 

0.298 

0.401 

0.459 

48 

0.328 

0.388 

0.449 

49 

0.298 

0.373 

0.439 

50 

0.260 

0.357 

0.428 

51 

0.338 

0.418 

52 

0.318 

0.406 

53 

0.293 

0.395 

54 

0.264 

0.383 

55 

0.370 

56 

0.356 

57 

0.341 

58 

Patm. 

130°C 

150°C 

0.325 

59 

2 

0.519 

0.309 

60 

3 

0.498 

0.537 

0.291 

61 

4 

0.524 

0.273 

62 

5 

0.508 

0.254 

63 

0.235 

C4H10O,  Ethyl  ether  (3) 

Volume  in  cm3  per  gram;  the  last  figure  given  has  relative  signifi¬ 
cance  only 


Patm. 

200°C 

225°C 

250°C 

275°C 

300°C 

375°C 

15 

444 . 45 

483.32 

521.19 

556.27 

591.71 

625.09 

20 

412.56 

457.37 

499 . 39 

537 . 59 

576.22 

612.29 

25 

375 . 89 

429.21 

476.38 

519.35 

560 . 50 

599.31 

30 

268.54 

398.24 

452.19 

500 . 04 

544.48 

586.17 

35 

273 . 62 

364 . 00 

426.91 

480.15 

528.25 

572.95 

40 

325.61 

400 . 43 

459.80 

511.82 

559.63 

45 

283 . 25 

373.05 

439.12 

495 . 44 

546.31 

50 

236 . 96 

345.66 

418.65 

479 . 40 

533.14 

55 

319.08 

398 . 80 

463.85 

520.19 

60 

293.91 

380.10 

449.08 

508 . 39 

65 

150°C 

175°C 

362.86 

435.09 

497 . 03 

70 

15 

356 . 96 

403 . 05 

352.92 

420 . 07 

486 . 33 

75 

20 

361.47 

335.62 

410.35 

476.29 

80 

25 

308  13 

399.46 

467.31 

85 

389 . 59 

458 . 84 

90 

451.18 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

(i)  Battelli,  6,  26:  394;  92.  (2)  Battelli,  6,  3:  408;  94.  (3)  Beattie,  1.  46: 

342;  24.  (*)  Biltz,  7,  2:  920;  88.  (5)  Biltz,  7,  19:  385;  96.  («)  Biltz, 

25,  34 :  2490;  01.  (7)  Biltz  and  Meyer,  7,  4:  249;  89.  (8)  Biltz  and  Preuner. 

57,  22:  627;  01.  (9)  Bleier  and  Kohn,  25,  33:  50;  00. 

(10)  Bleier  and  Kohn,  57,  21:  575;  00.  (ll)  Bodensfein  and  Cramer,  9,  22: 
327;  16.  C12)  Crafts  and  Meier,  25,  13:  851;  80.  (13)  Crafts  and  Meier, 

S4-,  90 :  690;  80.  (i*)  Hittorf,  8,  126 :  193;  65.  (2 s)  Jahn,  25,  15  :  1238;  82. 

(16)  Jakob,  98,  56:  1980;  12.  (16.5)  Knoblauch,  Linde  and  Klebe,  4H, 

No.  21:  33;  05.  (17)  Krause  and  Meyer,  7,  6:  5;  90.  (18)  Meyer,  25,  13: 

394;  80.  (19)  Meyer  and  Pzublin,  25,  13:  405;  80. 

(20)  Perman,  5,  48:  45;  90.  (21)  Perman  and  Atkinson,  5,  66:  10;  00.  7,  33: 

215,  577;  00.  (22)  Preuner  and  Brockmoller,  7,  81:  129;  12.  (2 3 )  Preuner 

and  Schupp,  7,  68:  129;  09.  (24)  Ramsay  and  Young,  4,  49  :  790;  86.  (2S) 

Ramsay  and  Young,  62,  177:  123;  86.  (26)  Ramsay  and  Young,  62,  178: 

314;  87.  (27)  Ramsay  and  Young,  62,  180:  137;  89.  (28)  Sainte-Claire 

Deville  and  Troost,  34,  56:  891;  63.  (29)  Starck  and  Bodenstein,  9,  16: 

961;  10. 

(30)  Stock,  Gibson  and  Stamm,  25,  45:  3527;  12.  (3i)  Thiele,  93,  1:  277;  92. 

(32)  Troost,  34,  86:  1394;  78.  (33)  Troost,  34,  91:  54;  80.  (34)  Troost, 

34,  95:  30;  82.  (3S)  Wartenberg,  93,  56:  320;  07. 


COMPRESSIBILITY  OF  SOLUTIONS 
L.  H. 


The  fragmentary  nature  of  the  recorded  data  makes  it  impossible 
to  reconcile  conflicting  values,  or  to  calculate  true  compress¬ 
ibility  coefficients.  The  information  is  therefore  given  merely  in 
the  form  of  literature  references. 


AQUEOUS  SOLUTIONS 


Solute 

P,  range 
megabaryes 

t,  range 

°C 

Lit. 

»-Table 

HBr . 

1- 

8 

18 

(2 1 ) 

II  Cl . 

1- 

8 

15-20 

(21,  22) 

H, SO,, . 

1- 

8 

17-22 

(21,  22) 

NH4OH . 

1 

18 

(23) 

UNO.; . 

1- 

8 

15-18 

(21,  22) 

NH4N03 . 

1 

18 

(23) 

NH4C1 . 

1- 

8 

0-22 

(2,  21,  22,  23) 

NH4Br . 

1- 

8 

18 

(2!) 

Adams 


Solute 

P,  range 
megabaryes 

t,  range 

°C 

Lit. 

NH4I . 

1- 

8 

18 

(21) 

(NT  1 4) '.SO, . 

1- 

300 

18-20 

(10,  16,  21,  24) 

Z11SO4 . 

1- 

750 

15 

(22,  26) 

FeNSO-Li . 

1- 

8 

15-18 

(21,  22) 

MgS04 . 

1- 

850 

15 

(24,  26) 

CaCL . 

1- 

10 

0-20 

(7,  2  3) 

SrCl2 . 

1 

0-20 

(23) 

BaCL . 

1- 

300 

0-20 

(22,  23,  24) 

LiOH . 

1- 

8 

18 

(21) 

LiCl . 

1- 

9 

14-18 

(16,  21) 

l.iBr . 

1- 

9 

14-18 

(16,  21) 

Li  I . 

1- 

8 

18 

(2!) 

Li, SO .; . 

1 

18 

(23) 

440 


INTERNATIONAL  CRITICAL  TABLES 


Solute 

P,  range 
megabaryes 

t,  range 

°C 

Lit. 

LiNCb . 

1-  9 

14-18 

(16,  21) 

NaOH . 

1-  950 

15-18 

(23,  26) 

NaCl . 

1-  300 

0-20 

(10,  16,  21,  23,  24 

NaBr . 

1-  9 

14-18 

(16,  20) 

Nal . 

1 

18 

(23) 

Xu, SO., . 

1-  8 

19 

(21,  22) 

NaNO, . 

1-  300 

14-20 

(10,  16) 

Na2C03 . 

1-  900 

15-20 

(10,  21,  26) 

KOII . 

1-  900 

15-20 

(21,  22,  26) 

KC1 . 

1-  300 

0-20 

(7,  10,  16,  21,  23) 

KClOa . 

1 

17 

(22) 

KBr . 

1-  9 

14-18 

(16,  21) 

KI . 

1-  300 

18-20 

(10,  21) 

K2S03 . 

1 

18 

(23) 

k*so4 . 

1 

18 

(23) 

kno3 . 

1-  9 

14-18 

(16,  21) 

K4Fe(CN)6 . 

1-  300 

(24) 

K2Cr207 . 

1 

17 

(22) 

RbCl . 

1-  9 

14 

(16) 

CsCl . 

1-  9 

14 

(16) 

Sea  water . 

v.  infra 

(9,  24) 

<1 -Table 


C2H6OH . 

1-1500 

0-70 

(11,  13,  14) 

(C,H6)20 . 

100-  300 

20 

(iS) 

CH3COOCH3 . 

100-  300 

20 

(18) 

CH3COOH . 

1-  275 

25-35 

(8) 

CIRCICOOH . 

1-  300 

25 

(8) 

CHCbCOOH . 

1-  290 

25 

(8) 

CCLCOOH . 

1-  270 

25 

(8) 

Sucrose . 

1-1500 

0-30 

(1,  4,  5,  11,  17,24,25) 

Urethane . 

100-  300 

20 

(19) 

a-  Methyl  glucoside 

1-  70 

0-30 

0) 

Casein . 

100-  300 

20 

(15) 

Peptone . 

100-  300 

20 

(15) 

Relative  Volumes  of  Sea  Water  for  Different  Tempera¬ 
tures  and  Pressures  (13>  19) 

See  also  Heck  and  Service,  U.  S.  Coast  and  Geodetic  Survey,  Spec. 

Publ.  No.  108 

Salinity:  31.130  parts  per  mille  by  weight 


P 

0°C 

4.97°C 

9.97°C 

14.96°C 

19.96°C 

0 

0.97560 

0 . 97595 

0.97660 

0.97749 

0.97862 

200 

.  96672 

.96731 

.96815 

.96919 

.97042 

400 

.  95840 

.95919 

.96019 

.96136 

.96270 

600 

. 95056 

.95153 

.95268 

.95397 

.95539 

Salinity:  38.525  parts  per  mille 

0 

0 . 96996 

0.97041 

0.97113 

0 . 97209 

0.97326 

200 

.96130 

.96196 

.96286 

.96396 

. 96523 

400 

.95317 

.95403 

. 95508 

.95629 

.95766 

600 

.94551 

. 94654 

.94772 

. 94904 

. 95049 

Volume  and  Compressibility,  /3  = 

vo  cLP  )  of  Sea  Water  at 
0°C  and  35.  ~  Salinity 


P, 

megabarye 

v, 

cm 3/ g  (?) 

106d 

0 

0.97264 

46.4 

100 

.96819 

45.0  , 

200 

.96388 

43.6 

300 

.95970 

42.3 

400 

.95566 

41.0 

500 

.95173 

39.8 

600 

.94791 

38.7 

700 

.94421 

37.6 

800 

.94060 

36.6 

900 

.93709 

35.6 

1000 

. 93367 

34.7 

NON-AQUEOUS  SOLUTIONS 
<L- Table 


A 

B 

P,  range 
mega¬ 
baryes 

t,  range 
°C 

Lit, 

CC14 . 

CeHe 

1-  600 

25 

(6) 

CS2 . 

CHCb 

1-  10 

25 

(7) 

CS2 . 

C2H6OH 

1-  10 

25 

(7) 

cs, . 

ch3coch3 

1-  430 

25 

(£&). 

CIIC!;l,_ - - 

CH3COOH 

1-  500 

25  _ 

(20, 

CHCh . 

C2H6OH 

1-  10 

25 

w 

curb . 

CH3COCH3 

1-  480 

25 

(20) 

CHCb . 

(C2H6)20 

1-  600 

25 

(6) 

C,I1:C1, . 

c6h6 

1-  600 

25 

(6) 

CHA  '<>(>11 . 

c6h6 

1-  450 

25 

(20) 

CILCOOIl . 

c6h6ch3 

1-  450 

25 

(20) 

(bll  OH . 

c6h6 

1-  480 

25 

(20) 

CdhOlI . 

Resorcinol 

1-  250 

188-242 

(10) 

CH3COCH3 . 

C6HnOH 

1-1000 

16-  26 

(3) 

(C21L)20 . 

C6H5COOH 

1-  250 

150-212 

(10) 

c6huoh . 

c6h6 

1-1000 

16-  26 

(3) 

c6h5no2 . 

CeHe 

1-  360 

25 

(20) 

CJLXCh . 

C6H5CH3 

1-  430 

25 

(20) 

c6h6nh2 . 

C6He 

1-  520 

25 

(20) 

c,.n.,xn, . 

c6h14 

40 

(12) 

C,:H6NH2 . 

CgH6CH3 

1-  550 

25 

(20) 

LITERATURE 

(For  a  key  to  the  periodicals  see  end  of  volume) 

0)  Berkeley,  Hartley  and  Burton,  62,  218:  295;  19.  (2)  Braun,  8,  31:  331;  87. 

(3)  Carnazzi,  69,  9:  161;  05.  (4)  Cohen  and  de  Boer,  7,  84:  41;  13.  (s) 
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In  all  literature  references  cited  in  International  Critical  Tables 
the  name  of  the  journal  or  publication  is  indicated  by  means  of  a 
Key  Number  corresponding  to  the  list  given  below.  The  numbers 
which  follow  this  key  number  in  a  literature  citation  are,  in  the 
order  named:  (1)  the  volume,  (2)  the  page,  and  (3)  the  last  two 
figures  of  the  year.  Thus  64V,  31:  253;  22,  indicates  Verslag 
Koninklijke  Akademie  van  Wetenschappen  te  Amsterdam,  Vol. 
31,  page  253,  1922.  Series  numbers  are  not  given.  Key  Numbers 
referring  to  books  and  other  non-serial  publications  are  preceded 
by  the  letter  B,  and  the  volume  number  is  given  in  Roman  num¬ 
erals.  Thus  BIO,  IV:  191;  18,  indicates  Doelter,  Handbuch  der 
Mineralchemie,  page  191  of  Vol.  4  of  the  1918  edition.  The  Key 
Number  0  is  used  to  indicate  “private  communication  from.” 


DAS  LITERATURVERZEICHNIS 

In  alien  Literaturstellen,  die  in  I.  C.  T.  verzeichnet  sind,  ist  der 
Name  der  Zeitschrift  oder  der  Publikation  mit  Hilfe  einer  Schliis- 
selnummer,  entsprechend  der  unten  folgenden  Liste,  angegeben. 
Die  Zahlen,  welche  diesen  Schlusselnummern  bei  einem  Litera- 
turzitat  folgen,  bedeuten  der  Reihe  nach:  (1)  der  Band,  (2)  die 
Seite  und  (3),  die  letzten  zwei  Zahlen  des  Jahrganges.  So  bedeutet 
z.  B.  64 V,  31:  253;  22,  Verslag  Koninklijke  Akademie  van  Weten¬ 
schappen  te  Amsterdam,  Band  31,  Seite  253,  1922.  Serien- 
Nummem  werden  nicht  angegeben.  Der  Schliisselzahl  wird  ein 
B  vorausgesetzt,  wenn  sie  Bucher,  oder  eine  andre  nicht  periodische 
Veroffentlichung  bezeichnet.  Die  Bandnummer  wird  durch 
romische  Ziffern  angegeben.  Es  bedeutet  z.  B.  also  BIO,  IV : 
191;  18,  Doelter,  Handbuch  der  Mineralchemie,  Seite  191,  des  4 
Bandes,  der  Auflage  des  Jahres  1918.  Die  Schliisselzahl  O  wird 
gebraucht,  um  anzuzeigen,  dass  es  eine  “private  Mitteilung”  ist. 


KEY  TO  THE  PERIODICALS 

Data  regarding  the  libraries  which  receive  many  of  these  peri¬ 
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United  States  and  Canada,  1925-1927”  (H.  W.  Wilson  &  Co.,  New 
York  City);  “A  Catalogue  of  Scientific  Periodicals  in  Canadian 
Libraries,  1924”  (McGill  Univ.,  Montreal,  Canada). 

Great  Britain:  “A  World  List  of  Scientific  Periodicals  Published 
in  the  Years  1900-1921  ”  (Oxford  Univ.  Press,  London,  1925-  ). 

Holland:  “Chemisch  Jaarboekje  tevens  Jaarboekje  der  Neder- 
landsche  Chemische  Vereeniging,  Vol.  3.”  (Amsterdam,  D.  B. 
Centen,  1920.) 

1.  Journal  of  the  American  Chemical  Society. 

2.  Physical  Review. 

3.  London,  Edinburgh  and  Dublin  Philosophical  Magazine  and 
Journal  of  Science. 

4.  Journal  of  the  Chemical  Society,  London.  (Memoirs  of  the 
Chemical  Society;  continued  as  Quarterly  Journal;  later 
Journal.) 
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REFERENCES  BIBLIOGRAPHIQUES 

Le  nom  du  journal  ou  de  la  publication  de  toutes  les  references 
bibliographiques  cities  dans  les  Tables  Critiques  Internationales 
est  indique  au  moyen  d’un  nombre-cle  correspondant  4  la  liste 
don  nee  ci-dessous.  Les  nombres  qui  suivent  ce  nombre-cle  dans 
un  renvoi  bibliographique  indiquent  dans  l’ordre  suivant:  (1)  le 
volume,  (2)  la  page,  et  (3)  les  deux  demiers  chiffres  de  l’annee. 
Ainsi  64V,  31:  253;  22,  indique  Verslag  Koninklijke  Akademie 
van  Wetenschappen  te  Amsterdam,  Vol.  31,  page  253,  1922. 
Les  numdros  des  series  ne  sont  pas  donn6s.  Les  nombres-cles  se 
rapportant  a  des  livres  ou  k  des  publications  non  p6riodiques  sont 
pr6c6d6s  de  la  lettre  B  et  le  num6ro  du  volume  est  donn6  en 
chiffres  romains.  Ainsi  BIO,  IV:  191;  18,  indique  Doelter,  Hand¬ 
buch  der  Mineralchemie,  page  191  du  volume  4  de  1’ edition  de 
1918.  Le  nombre-cl6  O  est  employ^  pour  indiquer  “communi¬ 
cation  privee  de.” 


INDICAZIONI  BIBLIOGRAFICHE 

In  tutte  le  indicazioni  bibliografiche  che  si  incontrano  nelie 
“Tabelle  Critiche  Internazionali”  il  nome  del  giomale  o  della  pub- 
blicazione  es  espresso  con  un  numero  chiave  riportato  nell’elenco  dato 
piu  oltre.  I  numeri  che,  nella  citazione,  vengono  dopo  il  numero 
chiave  sono  disposti  con  l’ordine  seguente:  (1)  il  volume,  (2)  la 
pagina,  e  (3)  le  ultime  due  cifre  del  millesimo.  Cosi  64V,  31 : 
253;  22,  indica  la  Verslag  Koninklijke  Akademie  van  Weten¬ 
schappen  te  Amsterdam,  Vol.  31,  pagina  253,  1922.  I  numeri  di 
serie  non  vengono  dati.  Quando  un  numero  chiave  &  preceduto 
dalla  lettera  B  si  riferisce  a  libri  o  ad  altre  pubblicazioni  non 
periodiche,  e  il  numero  del  volume  viene  allora  scritto  in  cifre 
romane.  Cosi  BIO,  IV:  191;  18,  indica  Doelter,  Handbuch  der 
Mineralchemie,  pagina  191  del  IV°  volume  dell’edizione  1918. 
Il  numero  chiave  O  indica  “  Comunicazione  privata  da  ...” 


5.  Proceedings  of  the  Royal  Society  (London).  A.  Mathemati¬ 
cal  and  Physical  Sciences. 

5B.  Proceedings  of  the  Royal  Society  (London).  B.  Biological 
Sciences. 

6.  Annales  de  chimie  et  de  physique.  ( Divided  into  Nos.  14 
and  16  in  1914- ) 

7.  Zeitschrift  ftir  physikalische  Chemie,  Stochiometrie  und 
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Neues  Journal  der  Physik,  1795—1796.  Annalen  der  Physik, 
1799-1819;  Annalen  der  Physik  und  der  physikalische  Chemie, 
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12.  American  Journal  of  Science.  (American  Journal  of  Science 
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Science.) 
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13.  Annalen  der  Chemie,  Justus  Liebig’s. 

14.  Annales  de  chimie. 

16.  Annales  de  physique. 
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senschaften. 
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59.  Nuovo  Cimento. 

60.  Oversikt  av  Finska  Vetenskaps-Societetens  Forhandlingar. 
{Discontinued  with  Vol.  64,  1921-22.) 

62.  Philosophical  Transactions  of  the  Royal  Society  of  London, 
Series  A,  Physical  and  Mathematical. 

63.  Physikalische  Zeitschrift,  vereinigt  mit  dem  Jahrbuch  der 
Radioaktivitat  und  Elektronik. 
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80.  Transactions  of  the  American  Institute  of  Mining  and  Metal¬ 
lurgical  Engineers. 

82.  Transactions  of  the  Ceramic  Society  (England). 

83.  Transactions  of  the  Faraday  Society. 

86.  University  of  Illinois,  Engineering  Experiment  Station,  Bulle¬ 
tins. 

87.  Verhandelingen  der  koninklijke  Akademie  van  Weten¬ 
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182.  Proceedings  of  the  Chemical  Society,  London. 

185.  Chemisches  Centralblatt. 
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218.  Naturwissenschaften. 
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